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Abstract:
The dramatic increase in the demand for and use of water in the United States in recent years has thrust
the problem of water transfer into prominence. Numerous studies have revealed that the existing
pattern of water use is seriously defective and that these defects could be corrected, at least partially, by
a process of water transfer between uses (say, from agricultural to industrial) and users (say, from
individuals to public districts). The basic objective of this study is to analyze the economic implications
of water transfer, to identify the institutional handicaps which impede the optimum transfer of water,
and finally to suggest measures to remove these institutional barriers, all in terms’ of Montana's current
water situation.

Montana is currently using less than half of its water. The competition for this unused water, from
downstream users on both the Missouri and Columbia, is steadily rising. There is also the threat posed
by the possibility for inter-basin transfer.

The current pattern of water-use in Montana is far from optimal.

From an economic standpoint, the use of a larger quantity of water for recreation purposes is much
more profitable than its use for irrigation. There is also a strong case for increase of industrial uses of
water.

There is a pressing need for institutional reforms. The water laws currently existing in Montana impede
ideal water transfer, and hence need drastic revamping. The creation of conservancy districts in the
State is another measure to be implemented. Other institutional factors hampering Montana's water
development are the antipathy and/or apathy toward federal involvement in the state's water resource
development, and the long-standing controversy between conservationists and "dam-builders".

There is considerable scope for extensive research on a number of problems relating to Montana's
water resource development. Some possible areas of research could include the preparation of a
complete inventory, of the water supply and demand data for the state, detailed projections of future
water needs for the different water-using sectors, extensive studies of Montana's vast, untapped
water-based recreation potential, and an inquiry into specific-measures to restructure Montana's
legal-institutional complex, Montana's university-based Joint Water Resources Council, in cooperation
with a number of Departments and the Agricultural Experiment Station at Montana State University
(Bozeman), the University of Montana Law Center (Missoula), and other agencies could undertake a
number of fruitful investigations of an inter-disciplinary nature. 
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ABSTRACT

The d r a m a t i c  i n c r e a s e  i n  th e  demand f o r  and use  o f  w a t e r  i n  t h e  U n i te d  
S t a t e s  i n  r e c e n t  y e a r s  h a s  t h r u s  t  i t h e  p ro b le m  o f  w a t e r  t r a n s f e r  i n t o  
p ro m in e n c e .  ■ Numerous s tu d ie s  have  r e v e a l e d  t h a t  th e  e x i s t i n g  p a t t e r n  o f  
w a t e r  u se  i s  s e r i o u s l y  d e f e c t i v e  and t h a t  t h e s e  d e f e c t s  c o u ld  be c o r r e c t e d ,  
a t  l e a s t  p a r t i a l l y ,  by a p r o c e s s  o f  w a t e r  t r a n s f e r  be tw een  u se s  ( s a y ,  from  
a g r i c u l t u r a l  t o  i n d u s t r i a l )  and u s e r s  ( s a y ,  from  i n d i v i d u a l s  t o  p u b l ic -  
d i s t r i c t s ) .  The b a s i c  o b j e c t i v e  o f  t h i s  s t u d y  i s  to  a n a ly z e  t h e  econom ic ' 
i m p l i c a t i o n s  o f  w a t e r  t r a n s f e r ,  t o  i d e n t i f y  th e  i n s t i t u t i o n a l  h a n d ic a p s  
w hich  impede th e  optimum t r a n s f e r  o f  w a t e r ,  and f i n a l l y  t o  s u g g e s t  m easu res  
t o  remove t h e s e  i n s t i t u t i o n a l  b a r r i e r s ,  a l l  i n  term s o f  M o n ta n a 's  c u r r e n t  
w a t e r  s i t u a t i o n .

M ontana i s  c u r r e n t l y  u s in g  l e s s  th a n  h a l f  o f  i t s  w a t e r .  The co m p e ti­
t i o n  f o r  t h i s  unused  w a t e r ,  f rom  dow nstream  u s e r s  on b o th  t h e  M is s o u r i  
and C o lum bia ,  i s  s t e a d i l y  r i s i n g .  There  i s  a l s o  th e  t h r e a t  p o se d  by th e  
p o s s i b i l i t y  f o r  i n t e r - b a s i n  t r a n s f e r .

The c u r r e n t  p a t t e r n  o f  w a t e r - u s e  i n  M ontana i s  f a r  from  o p t im a l .
From an econom ic  s t a n d p o i n t ,  t h e  use  o f  a  l a r g e r  q u a n t i t y  o f  w a t e r  f o r  
r e c r e a t i o n  p u r p o s e s  i s  much more p r o f i t a b l e  t h a n  i t s  u se  f o r  i r r i g a t i o n .  
T here  i s  a l s o  a . s t r o n g  c a se  f o r  i n c r e a s e  o f  i n d u s t r i a l  u s e s  o f  w a t e r .

There  i s  a  p r e s s i n g  n e e d  f o r  i n s t i t u t i o n a l  r e fo rm s .  The w a t e r  laws 
c u r r e n t l y  e x i s t i n g  i n  M ontana impede i d e a l  w a t e r  t r a n s f e r ,  and hen ce  need  
d r a s t i c  rev am p in g . The c r e a t i o n  o f  c o n se rv a n c y  d i s t r i c t s  i n  th e  S t a t e  i s  
a n o th e r  m easu re  t o  be  i m p l e m e n t e d .■ O th e r  i n s t i t u t i o n a l  f a c t o r s  ham per ing  
M o n ta n a 's  w a t e r  deve lopm en t a re  t h e  a n t i p a t h y  a n d /o r  a p a th y  to w a rd  f e d e r a l  
in v o lv e m e n t  i n  t h e  s t a t e ' s  w a t e r  r e s o u r c e  d e v e lo p m en t ,  and t h e  lo n g ­
s t a n d i n g  c o n t r o v e r s y  b e tw e en  c o n s e r v a t i o n i s t s  and " d a m - b u i l d e r s " .

There  i s  c o n s i d e r a b l e  sc o p e  f o r  e x t e n s i v e  r e s e a r c h  on a  number o f  
p rob lem s r e l a t i n g  t o  M o n ta n a 's  w a t e r  r e s o u r c e  d e v e lo p m en t .  Some p o s s i b l e  
a r e a s  o f  r e s e a r c h  c o u ld  i n c l u d e  t h e  p r e p a r a t i o n  o f  a co m p le te  in v e n to ry ,  
o f  t h e  w a t e r  s u p p ly  and demand d a t a  f o r  t h e  s t a t e ,  d e t a i l e d  p r o j e c t i o n s  
o f  f u t u r e  w a t e r  needs  f o r  t h e  d i f f e r e n t  w a t e r - u s i n g  s e c t o r s ,  e x t e n s i v e  
s t u d i e s  o f  M o n ta n a 's  v a s t ,  u n ta p p e d  w a t e r - b a s e d  r e c r e a t i o n  p o t e n t i a l ,  
and an i n q u i r y  i n t o  s p e c i f i c  m easu res  t o  r e s t r u c t u r e  M o n ta n a 's  l e g a l -  
i n s t i t u t i o n a l  com plex, M o n ta n a 's  u n i v e r s i t y - b a s e d  J o i n t  W ate r  R eso u rces  
C o u n c i l ,  i n  c o o p e r a t i o n  w i t h  a  number o f  D ep a r tm en ts  and t h e  A g r i c u l t u r a l  
E x p e r im en t  S t a t i o n  a t  M ontana S t a t e  U n i v e r s i t y  (Bozem an), t h e  U n i v e r s i t y  
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PART I

WATER TRANSFER: A THEORETICAL APPRAISAL



CHAPTER. I

NATURE AND SCOPE OF THE STUDY 

I n t r o d u c t i o n

The e v e r - i n c r e a s i n g  demand f o r  w a t e r ,  c o u p le d  w i th  i t s  c o m p a r a t iv e ly  

l i m i t e d  s u p p ly ,  h a s  made w a t e r  an " o c e a n - s i z e d "  p ro b le m  i n  t h e  U n i te d  

S t a t e s  i i i  r e c e n t  y e a r s .  The s i t u a t i o n  i s  a c u t e ,  e s p e c i a l l y  i n  th e  c h r o n i ­

c a l l y  w a t e r - s h o r t  W e s te rn  s t a t e s . The e n o rm i ty  o f . t h e  p ro b le m  w i l l  

become a l l  t h e  more c l e a r  when we exam ine c l o s e l y  t h e  s h a rp  i n c r e a s e  i n  

th e  demand f o r  and u se  o f  w a t e r  i n  th e  p a s t  few. y e a r s  and r e l a t e  i t  t o  th e  

p o t e n t i a l  f o r  i n c r e a s i n g  w a t e r  s u p p ly .  . The d i s c u s s i o n  t h a t  fo l lo w s  

d e m o n s t r a te s  t h a t  t h e  demand f o r  w a t e r  f o r  d i f f e r e n t  u se s  h a s  been  

i n c r e a s i n g  a t  a much f a s t e r  p a c e  t h a n  t h e  i n c r e a s e  i n  s u p p l y , p a r t i c u l a r l y  

i n  t h e  W e ste rn  U n i te d  S t a t e s .  T h is  im b a la n c e  i n  t h e  su p p ly -dem and  s i t u a ­

t i o n  h a s  p r e c i p i t a t e d ■a " w a te r  c r i s i s "  n e c e s s i t a t i n g  th e  a d o p t io n  o f  a 

s e r i e s  o f  m e a s u r e s ,  an im p o r t a n t  one b e i n g  th e  t r a n s f e r  o f  w a t e r  be tw een  

u s e s  a n d . u s e r s .  The b a s i c  p u rp o s e  o f  t h i s  m easure  i s  t o  c o r r e c t  th e  

p r e s e n t  s i t u a t i o n  and t o  i n s u r e  a more e f f i c i e n t  u se  o f  th e  l i m i t e d  w a t e r  

r e s o u r c e s .  B e fo re  t h e  i m p l i c a t i o n s  o f  t h i s  p o l i c y  a re  a n a ly z e d  i n  d e t a i l ,  

t h e  b a c k g ro u n d  o f  t h e  w a t e r  p ro b le m  s h o u ld  be  e x a m in e d - in  te rm s  o f  th e  

t r e n d s  i n : s u p p l y •and 'dem and  o v e r  t h e  p a s t  s e v e r a l  y e a r s .

Background

A. Trends i n •Demand

The t o t a l  w a t e r  u s e  i n  t h e  U n i t e d , S t a t e s  i n c r e a s e d  from  40 b i l l i o n  

g a l l o n s  p e r  day i n  1900 t o  a b o u t  300 b i l l i o n  g a l lo n s  p e r  day i n , 1960.



A c c o rd in g  t o . o n e  e s t i m a t e ; A m ericans who, u se  355 b i l l i o n  g a l l o n s  o f  w a t e r  

a .d a y  a t  p r e s e n t ,  w i l l  i n c r e a s e  t h e i r  r e q u i r e m e n ts  t o  more t h a n  6 0 0 'b i l l i o n  

g a l l o n s  a  day by 1985. _!/ ■ By th e  , y e a r . 2000 , t h e  t o t a l  w a t e r  u se  i s  e x p e c te d  

t o  r e a c h  a  t r i l l i o n  g a l l o n s  a day .

The m ost a u t h e n t i c  e s t i m a t e s  a r e  1 t h o s e . p u b l i s h e d  by  t h e  S e n a te  S e l e c t  

Com m ittee on N a t io n a l  W ate r  R e so u rce s  ( 1 9 6 1 ) .  I j  A c c o rd in g  t o - t h e s e  

e s t i m a t e s  ( b a s e d .o n  m e d iu m .p r o je c t io n s  o f  p o p u l a t i o n  i n c r e a s e ) , by 1980 

demand on t h e  n a t i o n ' s  w a t e r  r e s o u r c e s  w i l l  a lm o s t  d o u b l e , and i t  w i l l  

t r i p l e  b y  t h e  y e a r  2000. T hus , demand i s  p r o j e c t e d  t o  i n c r e a s e  to  559 

b i l l i p n  g a l l o n s  a  day o r  51 p e r c e n t . o f  s t r e a m f lp w  by 1980 and t o  81 p e r c e n t  

o f  s t r e a m f lo w  by  th e  y e a r  2000.

By 1954* t h e  a v e ra g e  1 r e m a in in g  . s t r e a m f lo w  i n ,  t h e  U n i te d  S t a t e s  exclu-r 

s i v e  o f  A la s k a  and H a w a i iy was • ab o u t  1 ,100  b i l l i o n  g a l lo n s  a day . Demand 

f o r  w i th d r a w a l  o f , 300 b i l l i o n  g a l l o n s  a day was th u s  a b o u t .e q u a l  t o  27 

p e r c e n t  o f  s t r e a m f lo w  i n . 1954. I t  m u s t ,  h o w e v e r ,  be  remembered t h a t  

t h e s e  f i g u r e s  r e p r e s e n t  w i t h d r a w a l s ,  and t h a t  most o f  t h i s  xV a t e r  i s  r e t u r n e d  

t o  t h e  s t r e a m ,  and ,can  be  r e u s e d  many t i m e s ,  p r o v id e d  measures, a r e  ta k e n  

t o  p r e s e r v e  i t s  q u a l i t y .

The w i th d r a w a l  o f  w a t e r  h a s  t o  be  d i s t i n g u i s h e d  c l e a r l y  from  consump­

t i v e  u se s  , o r . l o s s e s ,  f o r  t h e  d i f f e r e n t  p u r p o s e s .  These r a n g e  from  a b o u t ,

60 p e r c e n t  o f  t h e  w a t e r  w i th d ra w n  f o r  i r r i g a t i o n  down t o  a f r a c t i o n  ..of-one 

p e r c e n t  o f  w a t e r  . d i v e r t e d  f o r  s t e a m - e l e c t r i c  ;power  c o o l i n g ,  w h ich  u n d e r

- 3 -

I /  T im e. (C h ica g o :  O c to b e r  I i 1 9 6 5 ) .

2_/ S e l e c t  Com m ittee  on N a t i o n a l  W ate r  R e s o u r c e s , R ep o r t  No. 2 9 , 
(W ashington,- D. C . :  1 9 6 1 ) ,  p .  4.
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p r e s e n t  m e th o d s : o f  u s e , w ou ld  r e q u i r e  t h e  l a r g e s t  w i th d r a w a l  o f  w a t e r  

b e f o r e '19 8 0 .  The sup p ly -d em an d  . s t u d i e s  p r o j e c t  an i n c r e a s e  i n  consump­

t i v e  u se s  from  109 .5  b i l l i o n  g a l l o n s  d a i l y  i n  1954 , to  11 9 .3  b i l l i o n  

g a l l o n s  d a i l y  by 1980 , and 15 6 .3  b i l l i o n  g a l lo n s ,  d a i l y  by th e  y e a r  2000.

T h is  i s  shown i n  T ab le  ' I .  Thus,, p r o j e c t e d  consum ptive  u s e s  o f  w a t e r  

d i v e r t e d  from  s t r e a m s  o r  u n d e r g r o u n d . s o u rc e s  ran g e  from  an amount l e s s  th a n  

10 p e r c e n t  o f  s t r e a m f lo w  i n  1954, t o  1 1 ,p e r c e n t  i n  1980 , and a b o u t  14 p e r  

c e n t  i n  t h e  y e a r  2000. I n  a d d i t i o n  t o  t h i s ,  c o n s e r v a t i o n  p r a c t i c e s  f o r  

w a t e r s h e d  im provem ent may l e a d  t o  i n c r e a s e s  i n ■e v a p o r a t i o n , p r i m a r i l y  from 

t h e  s u r f a c e s  o f  s m a l l  r e s e r v o i r s .  A l s o ,  m a in tenance , o f  a d d i t i o n a l  swamps 

and w e t la n d s  f o r  p r o d u c t i o n  o f  w i l d l i f e  w ould  i n c r e a s e  e v a p o r a t i o n  and 

t r a n s p i r a t i o n  l o s s e s .  P r o j e c t e d , i n c r e a s e  i n  d e p l e t i o n  from  s t r e a m f lo w  

r e s u l t i n g  from  t h e s e  o n s i t e  u s e s  a r e  shown i n - T a b l e  J .  No f i g u r e s  a re  

g iv e n  f o r  1954 d e p l e t i o n s ,  s i n c e  n a t u r a l  d e p l e t i o n  f o r  t h e s e  p u rp o se s  i s  

a l r e a d y  r e f l e c t e d  i n  the, 1 ,100  b i l l i o n  g a l l o n s  p e r  day e s t i m a t e  o f  r e m a in in g  

s t r e a m f lo w .

The t o t a l  o f  co n su m p tiv e  u s e s  and d e p l e t i o n s  i s  e s t i m a t e d  t o  be  190 

b i l l i o n  g a l l o n s  d a i l y ,  o r  a b o u t  17 p e r c e n t  o f  a v a i l a b l e  s t r e a m f lo w  i n - 

1980, and 2 5 3 .2  b i l l i o n  g a l l o n s  d a i l y ,  o r  n e a r l y  23 p e r c e n t ,  i n  t h e  y e a r  

2000. The r e l a t i o n s h i p  o f  w i th d ra w a ls  and consum ptive  u s e s  and d e p l e t i o n s  

f o r  t h e  d i f f e r e n t  p u r p o s e s  i s  r e p r e s e n t e d  i n  F ig u r e  I .

F u r t h e r ,  enormous q u a n t i t i e s  o f  w a t e r  a r e  r e q u i r e d  i n  th e  f lo w in g  s t r e a m s  

f o r  t h e  g e n e r a t i o n  o f  h y d r o e l e c t r i c  po w er ,  n a v i g a t i o n ,  r e c r e a t i o n ,  f i s h  

h a b i t a t ,  and p o l l u t i o n  a b a te m e n t .  T ab le  I I  g iv e s  th e  p r o j e c t i o n s  o f  th e

s t r e a m f lo w  u s e s .



TABLE Tc TOTAL REQUIREMENTS IN THE UNITED STATES FOR WITHDRAWAL AND CONSUMPTIVE USES OR 
■DEPLETIONS-FRGM- STREAMFLOWy ( B i l l i o n s - o f  G a l lo n s  D a i l y , )

■ ' 1954 a /  • ■ 1980 2000

P u rp o se Gross
Withrr....
d raw a ls

N et con­
su m p tiv e  
u se s  o r  
d e p le t i o n s  

from 
s t r e a m -  
. f low

Gross
w i th ­
d raw a ls

Net con­
su m p tiv e  
u se s  o r  
d e p l e t i o n s  

from  
s t r e a m -  

f low

Gros s, 
w i th ­
d raw a ls

Net con­
sum ptive  
u se s  o r  
d e p l e t i o n s  

from 
s t r e a m -  

flow-
D i v e r s i o n : . 

I r r i g a t i o n  ' 176 .1 103.9 167 .0 10,4.5 184.5 126 .3
M u n ic ip a l 16 .7 2 .1 2 8 .6 3 .7 4 2 .2 5 .5
M a n u fa c tu r in g 31 .9 2 .8 101 .6 8 .7 229 .2 2 0 .8
M in ing 1 .5 .3 2 .7 .6 3 .4 .7
S tre a m  e l e c t r i c  power c o o l in g 74 .1 .4 258 .9 1 .7 429 .4 2 .9

S u b t o t a l ,  w i th d r a w a ls  and
c o n s u m p t iv e - u s e s ' 300 .3 109 .5 558 .9 119 .3 888 .4 156 .3

O n s i te  U s e s : .
W a te rsh e d  im provem ent program s — — — 4 .0  b / —  — 7 .0  b /  .
Swamps■and w e t la n d s  f o r  w i l d l i f e  c / — — — 6 6 .7  b / — 89.9  b /

S u b t o t a l  o n s i t e  d e p l e t i o n s — — — 70 .7 — 9 6 .0

T o t a l  o f  consum ptive  a n d ,  
■ d e p le t i o n s - . — . . . -• ■■--- ■ — 190.0 — 253 .2

S o u rc e :  S e l e c t  C om m ittee ,oh  N a t io n a l  W ate r  R e s o u r c e s . R e p o r t  Nd. 2 9 . (W ash ing ton , D„ C „: 1961).

a /  The y e a r  1954 was u s e d ’ a s ' t h e  b a s e  y e a r  f o r  t h e  s u p p l y .demand s t u d i e s  b e c a u s e  i t  was th e  
l a s t  f o r  w h i c h . s t a t i s t i c s  on w a t e r  u s e  h as  b e e n  c o m piled .

h j  In c re a s e  o v er 1954 d e p le tio n s  f o r  th e se  p u rp o se s .

c /  Includes- a ls o  o th e r  d e p le tio n s  fo r  f i s h  and w i l d l i f e ,  such as consum ptive use o f w a te r  by 
f i s h  h a tc h e r ie s v
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F i g u r e  I .  W ate r  W ith d raw a ls  and Consum ptive  Uses i n  th e  U n i te d  S t a t e s  
f o r  V a r io u s  P u r p o s e s .

S o u rc e :  S e l e c t  Comm ittee on N a t i o n a l  W ate r  R e s o u r c e s , R e p o r t  No. 2 9 ,
(W a sh in g to n ,  D. C . :  1 9 6 1 ) ,  p .  7.

NOTE: E x c e p t  f o r  t h e  q u a n t i t i e s  consum ed, th e  same w a t e r  can  be  w i t h ­
drawn and r e - u s e d  many t i m e s ,  p r o v id e d  i t s  q u a l i t y  i s  m a in ta in e d

I /  Maximum lo w -f lo w  b e f o r e  d e p l e t i o n s  f rom  u se  b u t  a f t e r  e s t i m a t e d  
e v a p o r a t i o n  l o s s e s  from  added  r e s e r v o i r  c a p a c i t y .

2J O n s i t e  d e p l e t i o n s  n o t  shown f o r  1954 b e c a u s e  th e y  h a v e  a l r e a d y  been  
s u b t r a c t e d  from  a v e ra g e  f lo w .
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TABLE IT . STREAMFLOW IN THE UNITED STATES

( B i l l i o n s  o f  G a l lo n s  D a i ly ) .

1954 1980 2000

H y d r o e l e c t r i c  Power-. 374 .0 616 .0 636 .5

N a v ig a t io n 281 .0 2 3 8 .4 2 2 1 .4

S p o r t  F i s h  H a b i t a t 78 .0 171.0 2 4 1 .4

D i l u t i o n  f o r  P o l l u t i o n  A batem ent NA* 332 .2 446 .5

S o u r c e : S e l e c t  Comm ittee on N a t i o n a l  W ate r  R e s o u r c e s , R e p o r t  No. 2 9 ,
(W ash in g to n ,  D . C . :  1961) p . 8.

* No f i g u r e  i s  g i v e n - f o r  d i l u t i o n  r e q u i r e m e n t  f o r  p o l l u t i o n  ab a tem en t  
i n  1954 s i n c e  no su ch  s p e c i f i c a t i o n  e x i s t e d  a t  t h a t  t im e

F ig u r e  2 g iv e s  a d ia g ra m m a tic  r e p r e s e n t a t i o n  o f ■ s t r e a m f lo w  usds 

e n u m e ra te d  i n  T a b le  I I .

The c u r r e n t  p a t t e r n  o f  demand w i l l  r e v e a l  t h a t  a g r i c u l t u r e  i s  by f a r  

th e  m ost i m p o r t a n t  s i n g l e  u se  o f  w a t e r .  J3/ T hus ,  a g r i c u l t u r e  now u ses  

107 to  119 m i l l i o n  a c re  f e e t  p e r  y e a r ,  o r  40 p e r c e n t  o f  a l l  w i t h d r a w a l s .  

A g r i c u l t u r a l  u se s  i n c l u d e ,  i n  a d d i t i o n  to  i r r i g a t i o n ,  w i th d r a w a l s  f o r  

l i v e s t o c k , and h o u s e h o ld  p u r p o s e s .  The s i g n i f i c a n c e  o f  a g r i c u l t u r a l  u ses  

s tem s from  i t  b e i n g  th e  m ost consum ptive  o f  a l l  w a t e r  u s e s .  T a b le  I I I  

shows some s a l i e n t  c h a r a c t e r i s t i c s  o f  t h e  a g r i c u l t u r a l  u se s  a n d .s o u rc e s  

o f  w a t e r .

3 /  U n i t e d  S t a t e s  D e p a r tm en t  o f  A g r i c u l t u r e ,  Land and W ater  R e so u rce s  (A 
P o l i c y  G u id e ) ,  (W ash in g to n ,  D , C .:  May 1 9 6 2 ) ,  p p . 2 8 -2 9 .
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F ig u r e  2 . S tre a m flo w  U se s .

S o u r c e : S e l e c t  Com m ittee  on N a t io n a l  W ate r  R e s o u r c e s , R e p o r t  No. 2 9 ,
(W a s h in g to n , D. C . :  1 9 6 1 ) ,  p .  10.

I /  Maximum low flow  b e f o r e  d e p le t io n s  from  use  b u t  a f t e r  e s t i m a t e d  
e v a p o r a t i o n  l o s s e s  from  added  r e s e r v o i r  c a p a c i t y .
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TABLE I I I .  AGRICULTURAL USES AND SOURCES OF WATER IN 1960 FOR THE UNITED 
STATES, EXCLUDING ALASKA AND HAWAII, a /

_____________________ Annual Use_______________ _____ _
Use and P r im a ry  O th e r  T o t a l  P e r c e n t  '

Source  o f  R u r a l  A g r i c u l -  o f
Supply_______________________L iv e s to c k  D om estic  I r r i g a t i o n  t u r a l  T o ta l

M i l l i o n  M i l l i o n  M i l l i o n  M i l l i o n
a c r e - f e e t  a c r e - f e e t  a c r e - f e e t  a c r e - f e e t '

W ith d ra w a l :
S u r f a c e . ........................... .............. 0 .7 8  0 .1 1  75 .14  76 .03  70
G ro u n d . ........................... ................  1 .0 1  2 .1 3  27 .79  . 3 0 .9 3  30

T o t a l . ...................................... 1 .79 . 2 .2 4  102 .94  b /  106 .96  100

Consum ption :
A l l . ........................................... .. 1 .6 8  1 .3 4  49 .32  c /  5 2 .3 4  . 100

P e r c e n t  P e r c e n t  . P e r c e n t  P e r c e n t  
P e r c e n ta g e  o f  w i t h d r a w a l . . 93 60 48 d /  49

S o u rc e :  U n i t e d  S t a t e s  D e p a r tm en t  o f  A g r i c u l t u r e ,  Land arid W ate r  R esources
(A P o l i c y  G u id e ) ,  (W a sh in g to n , D. C . :  May 1962) , p .  30.

_a/ U n le s s  o t h e r w i s e  i n d i c a t e d  t h e s e  e s t i m a t e s  a re  from  K enneth  A. MacKichan 
and J .  C. Kammerer. E s t im a te d  Use o f  W ate r  i n  th e  U n i te d  S t a t e s ,  1960, 
U n i t e d  S t a t e s  ,D epartm ent o f  th e  I n t e r i o r ,  G e o lo g ic a l  Survey  C i r c u l a r  
456 , W a sh in g to n ,  D„ C . ,  1961.

b /  P e r - a c r e  r e q u i r e m e n ts  as i n d i c a t e d  by  MacKichan and Kammer e .r i n  a /  
above a p p l i e d  t o  33 .75  m i l l i o n  a c re s  i r r i g a t e d  i n  1960, w i t h  t h e  
e s t i m a t e  o f  a c re a g e  i r r i g a t e d  b a s e d  on t r e n d s  r e p o r t e d  by  t h e  .
B ureau  o f  th e  Census s i n c e  1939.

c /  E xc ludes  an unknown p o r t i o n  o f  r e s e r v o i r  e v a p o r a t i o n  a t t r i b u t a b l e  t o  
s t o r a g e  f o r  i r r i g a t i o n  p u r p o s e s .

d_/ I f  b a s e d  on d i r e c t  farm  a p p l i c a t i o n  r a t h e r  th a n  t o t a l  w i t h d r a w a l s ,  
consum ptive  u se  i n  i r r i g a t i o n  ran g e s  n e a r  60 p e r c e n t .
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T h e -T ab le  i n d i c a t e s  t h a t  i r r i g a t i o n  a c c o u n ts  f o r  a .m a jo r  s h a r e  o f  

t h e  t o t a l ; a g r i c u l t u r a l . demand f o r  w a t e r .  Thus, i n  .I960  o u t  o f  a t o t a l  

a g r i c u l t u r a l  demand f o r  w a t e r  o f  106 .96  m i l l i o n  a c r e - f e e t , i r r i g a t i o n  

a lo n e  a c c o u n te d  f o r  102 .9 4  m i l l i o n  a c r e - f e e t .  What i s  m o re , i r r i g a t i o n  

r e p r e s e n t s  a h i g h l y  consum ptive  u se  o f  w a t e r — 48 p e r c e n t  o f  t h e  w i th d ra w a l  

i n  1960. F i g u r e -3 d e p i c t s  th e  m a jo r  s o u r c e s  o f  w a t e r  f o r  i r r i g a t i o n  i n  

t h e  U n i t e d  S t a t e s  and a l s o  t h e  s t e a d y  i n c r e a s e  .i n ■th e  amount o f  l a n d  

b r o u g h t  u n d e r  i r r i g a t i o n .

Trends o v e r  t h e  2 0 - y e a r  p e r i o d  u n d e r  c o n s i d e r a t i o n  show a v e ra g e  

a n n u a l  i n c r e a s e s  o f . a b o u t  2 m i l l i o n  a c r e - f e e t  i n  w a t e r  w i th d r a w a ls  f o r  

i r r i g a t i o n  a n d .0 .9  m i l l i o n  a c r e - f e e t  i n  co n su m p tiv e  u s e . .  S tu d ie s  have  

a l s o  r e v e a l e d  t h a t  i r r i g a t i o n  from  g ro u n d w a te r  i n  r e l a t i o n  t o  s u r f a c e , 

w a t e r  h a s  r e g i s t e r e d  a s t e a d y  and s i g n i f i c a n t  i n c r e a s e  s i n c e  1939 ( se e  

F ig u r e  3 ) .  T h u s , i n  1939 o n ly  17 p e r c e n t  o f  th e  i r r i g a t e d  a c re a g e  i n  

the . U n i t e d  S t a t e s  w a s . s e r v e d  by g round  w a t e r  as a g a i n s t  44 p e r c e n t  i n  

1960.

The above p a t t e r n  o f  w a t e r  u se  i s ,  h o w e v e r ,  u n d e r g o i n g - r a p i d  c h a n g e . ' 

Wollman ha?  .e s t im a te d  t h e  s u p p ly  and demand r e q u i r e m e n ts  f o r  w a t e r  i n  th e  

U n i t e d  S t a t e s  f o r  t h e  y e a r s  1980 and 2000. These p r o j e c t i o n s  a r e  i n c lu d e d  

i n  a r e p o r t  on th e  p r o s p e c t i v e  s u p p ly  o f  and demand f o r  w a t e r  p r e p a r e d  f o r  

t h e  S e n a te  S e l e c t  Com m ittee on N a t io n a l  W ate r  R e s o u rc e s .  4 /  The r e p o r t -  

draws a t t e n t i o n  t o  a s t e a d y  and s h a rp  g row th  o f  m a n u f a c tu r in g  i n d u s t r i e s

4 /  W ollman, N a t h a n i e l , 'A P r e l i m i n a r y  R e p o r t  on th e  Supply  o f . a n d  Demand 
f o r  W ate r  i n  t h e  U n i te d  S t a t e s  as E s t im a te d  f o r  1980 and 2 0 0 0 , 
(W ash in g to n ,  D. C.:- R e so u rce s  f o r  t h e  F u t u r e , 1961) .
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F ig u r e  3. S o u rc es  o f  W ate r  f o r  I r r i g a t i o n  i n  t h e  U n i te d  S t a t e s *

S o u rc e :  U n i t e d  S t a t e s  D e p a r tm en t  o f  A g r i c u l t u r e ,  Land and W ate r  R e so u rc e s  ,
(W a sh in g to n ,  D. C . :  May 1 9 6 2 ) ,  p .  30 .
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u s i n g  l a r g e  q u a n t i t i e s  o f  w a t e r .  T hus , be tw e en  1947 and 1954 , t h e  m a jo r  

w a t e r - u s i n g  m a n u f a c tu r in g  i n d u s t r i e s  grew as shown i n  T a b le  IV.

TABLE IV. GROWTH OF MANUFACTURING INDUSTRIES IN THE UNITED STATES, 1947- 
1954.

_____________________________ ( In d e x  o f  P r o d u c t i o n :  1947 = 100)___________________
1954

Pulp  and P a p e r  133

C hem ica ls  153

P e t ro le u m  R e f in i n g  140

P r im a ry  Aluminum 247

A l l  M a n u fa c tu r in g  127 '

Food 105

P ig  I r o n  and S t e e l  107

S o u rc e :  W ollman, N a t h a n i e l ,  A P r e l i m i n a r y  R e p o r t  on th e  Supply  o f  and ■
Demand f o r  W ate r  i n  the. U n i t e d  S t a t e s  as E s t im a te d  f o r  1980 
and 2 0 0 0 . (W a sh in g to n ,  D, C .:  R e so u rce s  f o r  t h e  F u t u r e , 1961).

The s tu d y  by Wollman a l s o  r e v e a l s  t h a t  h o u s e h o ld  u se  o f  w a t e r  has  

b e e n  g row ing  a t  a  r a t e  f a r  i n  e x c e s s  o f  p o p u l a t i o n  g row th . P e r  c a p i t a  . 

u rb a n  u s e  e x c ee d s  p e r  c a p i t a  r u r a l  u s e ;  and b e c a u s e  a l a r g e r  p r o p o r t i o n  

o f . t h e  U n i te d  S t a t e s  p o p u l a t i o n  i s  becom ing  u r b a n ,  u rb an  p e r  c a p i t a  

u s e  o f  w a t e r  h a s  b e e n  c o n s i s t e n t l y  i n c r e a s i n g .

A c c o rd in g  t o  Wollman th e  m a jo r  w a t e r - d e p l e t i n g  u se s  i n  t h e  y e a r s  

ahead  w ou ld  b e  i r r i g a t e d  a g r i c u l t u r e  and t h e  p r o v i s i o n  o f  swamp and 

w e t l a n d s  f o r  w i l d l i f e ,  p r i m a r i l y  w a t e r  fo w l .  M ajor  q u a n t i t i e s  o f  w a t e r
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w i l l  be  r e q u i r e d  f o r  d i l u t i o n  .of e f f l u e n t  from  sewage t r e a t m e n t  p l a n t s  

h a n d l i n g  h o u s e h o ld  . and i n d u s t r i a l  w a s t e s .  On a c c o u n t  o f  t h e  f a n t a s t i c  

i n c r e a s e  i n  t h e  volume o f  w a s t e s  d i s p o s e d  o f . i n  r i v e r s , an im provem ent i n  

th e  d e g re e  o f  t r e a tm e n t  w i l l  be  r e q u i r e d  i n  o r d e r  t o  meet t h e  e s t i m a t e d  

w a t e r  q u a l i t y  r e q u i r e m e n ts  f o r  t h e  . p r e s e r v a t i o n  o f  a q u a t i c  l i f e . .  ■ By 1980 

o n ly  n i n e  . r e g io n s  w ou ld  have  enough w a t e r  s u p p ly  t o  m a i n t a i n  t h e  minimum 

s t i p u l a t e d  l e v e l s  o f  w a s te  t r e a t m e n t i . e . , 70 p e r c e n t  f o r  m u n ic ip a l  and 

50 p e r c e n t  f o r  i n d u s t r i a l  w a s t e s , w i t h  maximum s u s t a i n e d  f l o w s . In  th e  

r e m a in in g  13 r e g io n s  , minimum l e v e l s  o f  t r e a t m e n t  w ould  r a n g e -b e tw e e n  70 

and 97 1 /2  p e r c e n t .

These f a c t s  show t h a t  th e  p ro b le m  o f  w a t e r  p o l l u t i o n  h a s  a t  .p r e s e n t  

assum ed a la r m in g  p r o p o r t i o n s .  5j ■ The Hudson i s  t o d a y ,  i n  t h e  words o f  

t h e  New York C i t y  B o a rd ,  "an  o p e n ,  r u n n in g  s e w e r" .  As one r e p o r t  d e s c r i b e s  

i t : .

U n i t e d  S t a t e s  r i v e r s  and s t r e a m s , l i k e  t h e  muddy M i s s o u r i ,  
u se d  to  be  c o n ta m in a te d  w i t h  n o t h i n g  w o rse  th a n  s i l t ,  some, 
s a l t ,  and t h e  acids, from  m in e s .  Now th e y  a re  ga rbage  dumps.
Raw se w a g e , s c r a p  p a p e r , '  ammonia • compounds , t o x i c  c h e m ic a ls  , 
p e s t i c i d e s , -  o i l s  and g r e a s e  b a l l s  as b i g  as a human f i s t —  
t h e s e  a r e  t h e  u n sa v o ry  c o n te n t s  o f . t h o u s a n d s  o f  m i le s  o f  
U n i t e d  S t a t e s  w a te rw a y s .  6 /

As a  r e s u l t , f a r  to o  l a r g e  a  p e r c e n ta g e  o f  w i th d ra w n  w a t e r  r e t u r n s  

t o  t h e  s o u r c e  i n  a  c o n d i t i o n  t h a t  makes i t  l e s s  th a n  f u l l y  u s a b le  by o t h e r s  

And t h i s  p o s e s  a s e r i o u s  c h a l l e n g e .

5 /  W ater,- a Power S p e c i a l  R e p o r t j  (New Y ork: Ju n e  1 9 6 6 ) ,  p p .  2 2 -2 6 ,  

6 /  T im e, (C h icag o :  O c to b e r  I ,  19.65).
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A n o th e r  s i g n i f i c a n t  f a c t o r  t h a t  w i l l  l e a d  t o  a p ro n o u n ce d  i n c r e a s e  i n  

t h e  demand f o r  w a t e r  i n  th e  f u t u r e  i s  w a t e r - b a s e d  r e c r e a t i o n .  7 /  T ak ing  

i n t o  a c c o u n t  e s t i m a t e s ,  o f  f u t u r e  i n c r e a s e s  i n  t r a v e l ,• p e r s o n a l  incom e, 

and l e i s u r e  t im e ,  and f u t u r e  p o p u l a t i o n  g ro w th ,  the. P a rk  S e r v ic e  e s t i m a t e s  

t h a t  v i s i t s  t o  n a t i o n a l  p a rk s  w i l l  i n c r e a s e  from  63 m i l l i o n  i n  1950 to  

240 m i l l i o n  by 19,80, and- t o  w e l l  o v e r  400 m i l l i o n  by th e  y e a r  2000. I t  

is , f u r t h e r  e s t i m a t e d  t h a t  v i s i t s  t o  n a t i o n a l ,  p a r k s ,  n a t i o n a l  f o r e s t s ,  ' 

s t a t e  .parks, and co u n ty  and m u n ic ip a l  p a rk s  w i l l  r e a c h  .8 b i l l i o n  p e r  y e a r  

by 1980 and 1 3 .4  b i l l i o n 1 by th e  y e a r . 2000. D om estic  w a t e r  n eed s  w i l l  

r e q u i r e  an e s t i m a t e d  w i th d r a w a l  o f  6 3 .7  b i l l i o n  g a l lo n s  o f  w a t e r  i n  

n a t i o n a l ,  s t a t e ,  and: c o u n ty  p a rk s  by 1980 , and 1 0 1 .8  b i l l i o n  i n  th e  y e a r  

2000 . W a te r -b a se d ,  r e c r e a t i o n a l  a c t i v i t i e s  l i k e  swimming and b o a t i n g  w i l l  

i n v o lv e  , f u r t h e r  u se  o f  w a t e r ,  q u a n t i t a t i v e  e s t i m a t e s  o f  w hich  a re  n o t .  

a v a i l a b l e .

The. f o r e g o i n g  a n a l y s i s  d e m o n s t ra te s  t h a t  t h e  demand f o r  w a t e r  f o r  

n o n - i r r i g a t i o n  u se s  h a s  b e e n  i n c r e a s i n g  a t  a , s t e a d y  r a t e  i n  t h e  r e c e n t  

p a s t  arid t h a t  t h i s  t r e n d  w i l l  con tinue-  a t  an a c c e l e r a t e d  p a c e  i n  th e  

y e a r s  . a head . I t  a l s o  p o i n t s  up th e  s i g n i f i c a n t  f a c t  t h a t  a number o f  

n o n - i r r i g a t i o n  demands f o r  w a t e r  have  .b e e n .e m e rg in g  i n  r e c e n t  y e a r s .  A l l  

e v id e n c e  l e a d s  t o  th e  c o n c lu s io n  t h a t  t h e s e  n o n - i r r i g a t i o n  demands f o r  

w a t e r  w i l l  c o n tin u e ,  to  r e g i s t e r  a r a p i d  i n c r e a s e  i n  t h e  f u t u r e ,

Tj O u tdoo r  R e c r e a t io n  R e so u rce s  Review C om m ission ,. O u tdoo r  R e c r e a t io n  
f o r  A m e ric a , (W a sh in g to n ,  D. C.:. J a n u a r y  1 9 62 ) .
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B. Trends i n  Supply

I t  i s  a g a i n s t . t h e  b a c k g ro u n d  o f  s t e a d i l y  s o a r i n g  demand f o r  w a t e r  

t h a t  t h e  o t h e r  f a c e t  o f  th e  p ro b le m , s u p p l y ,  i s  t o  b e  exam ined . The 

b a s i c  p ro b le m , th e  " c r i s i s  i n  w a t e r " ,  s tem s from  th e  i n e x o r a b l e  f a c t  ■ 

t h a t  t h e  s u p p ly  o f  w a t e r ,  i n  an a b s o lu t e  s e n s e , ,  i s  l i m i t e d .

The e a r t h  h a s  e x a c t l y  as .much w a te r ,  now as i t  e v e r  h a d :  no
l e s s ,  b u t  no m ore . U n l ik e  any o t h e r  r e s o u r c e , th e  326 m i l l i o n  
c u b ic  m i le s  o f  w a t e r  a r e  n o t  u se d  u p .  In  n a t u r e ’ s f a m i l i a r ,  
n e v e r  ending c y c l e ,  w a t e r  f a l l s  t o  e a r t h  as p r e c i p i t a t i o n ,  se ep s  
u n d e rg ro u n d ,  f low s i n t o  l a k e s  and s t r e a m s ,  and r u s h e s  to w ard  
t h e  o c e a n s : Sooner  o r  l a t e r ,  i t  e v a p o r a t e s  b a c k  i n t o  th e
a i r  o r  i s  g iv e n  .up by p lan ts  i n  th e  p r o c e s s  o f  t r a n s p i r a t i o n .
An a c r e  o f  c o m  g iv e s  off. t o  t h e  a i r  a b o u t '4 ,0 0 0  g a l l o n s  o f  
w a t e r  each  day . In  t im e  th e  w a t e r  r e t u r n s  t o  t h e  e a r t h  
a g a in  I n  th e  form  o f  r a i n  and snow. 8 /

The e n t i r e  p r o c e s s  i s  g r a p h i c a l l y  i l l u s t r a t e d  b y  F ig u r e  4 on t h e  w o r ld  

w a t e r  c y c l e .

The. g r a v i t y  o f .  t h e  s i t u a t i o n  i s  r e v e a l e d  when th e  p r o j e c t e d  w i t h ­

d ra w a l  d e p l e t i o n s ,  t o g e t h e r  w i t h  a rough i d e a  o f  f low  and o n - s i t e  r e q u i r e ­

m e n ts ,  a r e  com pared w i t h  t h e  t o t a l  a v a i l a b i l i t y  o f  w a t e r .  I r r i g a t i o n ,  as 

we have  a l r e a d y  s e e n ,  i s  t h e  n a t i o n ’ s h e a v i e s t  s i n g l e  w i th d r a w e r  and 

c o n su m e r : o f  w a t e r .  The f i g u r e s  r e l e a s e d  by  th e  U n i te d  S t a t e s  G e o lo g ic a l  

Survey  r e v e a l  t h a t  th e  17 w e s t e r n  s t a t e s  u se  a b o u t  77 bgd  ( b i l l i o n  g a l lo n s  

p e r  day) f o r  i r r i g a t i o n .

The- d i s t r i b u t i o n  o f  t h e  n a t i o n ’ s a v e ra g e  r u n o f f  o f  1 ,2 5 0  bgd be tw een  

W est and E a s t  i s  r e p r e s e n t e d  by F ig u re  5 ( t h e  r u n o f f  i s  t h e  w a tS r  l e f t  

a f t e r  e v a p o r a t i o n  and p l a n t  t r a n s p i r a t i o n  have  t a k e n  t h e i r  t o l l  o f  th e  .

_8/ T im e, op_. e f t . , p . 79.
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a v e ra g e  p r e c i p i t a t i o n  o f  4 ,3 0 0  b g d ) . On a c c o u n t  o f  i r r i g a t i o n  l o s s e s , 

w h ich  .p ro b a b ly  c a n n o t  be  r e d u c e d  m a rk e d ly ,  t h e  W e s t 's  c o n sum ptive  u se  o f  

50 bgd  i s  o v e r  s e v e n  t im e s  t h a t  o f  t h e  E a s t .  . T h i s ,  a g a in  r e v e a l s  t h a t  

i r r i g a t i o n  i s  t h e  m a jo r  s i n g l e  e le m e n t  i n  t h e  n a t i o n ' s  c o n sum ptive  use  

o f  w a t e r .  And t h e  f a c t  t h a t  i r r i g a t i o n  c o n s t i t u t e s  th e  .m o s t . im p o r ta n t  

w a t e r  demand i n  the . West h a s  drawn th e  West .much c l o s e r  t o  t h e  e s t i m a t e d  

l i m i t s  o f  . i t g  p o t e n t i a l l y  ( i . e .  , e c o n o m ic a l ly )  a v a i l a b l e  s u p p ly  th a n  i s  

the. E a s t .  9 /  .

The c a se  . f o r  th e  t r a n s f e r  o f  w a te r :  b e tw e en  u se s  and u s e r s  s tem s from  

t h e  a s su m p t io n  t h a t  th e  p a t t e r n  o f  w a t e r  demand i n  th e  f u t u r e  w i l l  b e  , 

d i s t i n c t l y  d i f f e r e n t  from  w ha t  i t  i s  t o d a y ,  e s p e c i a l l y  i n  t h e  a r i d  and 

s e m i - a r i d  r e g io n s  o f  th e  W e s t e r n . s t a t e s .  A t . p r e s e n t ,  as s t a t e d  e a r l i e r ,  

a v e ry  s i g n i f i c a n t  . p r o p o r t i o n  o f  th e  w a t e r  s u p p ly  o f  th e  W e ste rn  s t a t e s ,  

i s  u s e d  f o r  i r r i g a t i o n .  T h is  r e s u l t e d  i n  an e s t i m a t e d  t o t a l  w i th d ra w a l  

d e p l e t i o n  i n  1960 i n  t h e  West more t h a n  f o u r  t im e s  w ha t i t  was i n  th e  E a s t .  

A n o th e r  f a c t o r  which- adds to  t h e  c o m p le x i ty  o f  w a t e r  s u p p ly  i n  th e  West 

i s  t h e  u n e q u a l  d i s t r i b u t i o n  t h r o u g h o u t . t h e  s u b - r e g i o n s .  The W est ,  

e s p e c i a l l y  i n  i t s  Rocky M ounta in  and S o u th w es t  r e g i o n s ,  f a c e s  a v e ry  

d i f f i c u l t  w a t e r  s i t u a t i o n .

One m ethod f o r  im p ro v in g  t h i s  s i t u a t i o n  i s  d i v e r s i o n  o f  s u p p l i e s  

f rom  w a t e r - s u r p l u s  to  w a t e r - d e f i c i e n t  a r e a s .  A n o th e r  m ethod i s  th e

9 /  B e l l o ,  F r a n c i s ,  "How Are We F ix e d  f o r  W a te r" ,  The M ighty  F o rc e  o f  
R e s e a r c h , (New York: M cGraw -H ill Book Company, I n c . , 1956) , p p .  106- 
107.
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a d o p t io n  o f  new t e c h n iq u e s  t o  i n c r e a s e  t h e  s u p p l i e s  o f  f r e s h  w a t e r .  These 

i n c l u d e  w e a t h e r  m o d i f i c a t i o n ,  d e s a l i n i z a t i o n  t e c h n iq u e s  t o  red u c e  l o s s e s  

due t o  e v a p o - t r a n s p i r a t i o n  a n d ,  o f  c o u r s e ,  th e  u se  o f  w a t e r  w i t h  g r e a te r ,  

e f f i c i e n c y ;

M o r e , im p o r ta n t  t h a n  t h e s e  t e c h n o l o g i c a l  p r o b le m s ,  h o w e v e r ,  a re  th e  

i n s t i t u t i o n a l  and econom ic  p ro b le m s .  T h u s , i t  h a s  b e e n  p o i n t e d  o u t  t h a t  

t h e  W e ste rn  w a t e r  law and t h e  e x i s t i n g  w a t e r - p r i c i n g  p o l i c i e s  f a i l  t o  - 

e n c o u ra g e  e f f i c i e n t . w a t e r ,  u s e  * and may a c t u a l l y  m i l i t a t e  a g a i n s t  i t .  1 0 /  ,

M ajo r  a d ju s tm e n t s  i n  . the  p a t t e r n  p f  w a te r ,  u s e — p a r t i c u l a r l y  
i n xth e  S o u th w e s t— w i l l  b e  e s s e n t i a l  i f  t h e  a r i d  West i s  t o  
s h a r e  f u l l y  :i n . t h e  n a t i o n ' s  economic, g row th . . In  -the d r i e s t  
p a r t s  o f  the. r e g i o n , m u n ic ip a l  and. i n d u s t r i a l  u se  c a n . s u p p o r t  
a  f a r  l a r g e r  amount o f  econom ic  a c t i v i t y  p e r  u n i t  o f  w a t e r  
d e p l e t i o n  th a n  d o e s . a g r i c u l t u r e — p e rh a p s  a t  a r a t i o  o f  50 o r  
60 t o  I . . A t r a n s f e r  t o  m u n i c i p a l . and i n d u s t r i a l  u se  o f  10 
p e r c e n t  o f  t h e . i r r i g a t i o n  d e p l e t i o n  p r o j e c t e d  f o r  t h e  y e a r  
2Q00 w ou ld  s u p p o r t ;n e a r l y  do u b le  t h e  p r o j e c t e d  l e v e l  o f  d e p le ­
t i o n  from  m u n ic ip a l  and i n d u s t r i a l  a c t i v i t y .  11 /

C o n s e q u e n t ly , t h e  e f f e c t s  upon e c o n o m ic ‘grow th  .c o u ld  b e  v e ry  s u b s t a n t i a l .

I n  l i g h t  o f  t h e  above - d i s c u s s i o n  w e . Can c o n c lu d e  t h a t  know ing more abou t

t h e  econom ic  i s s u e s  i n v o lv e d  s h o u ld  l e a d  t o  a  much b e t t e r  u n d e r s t a n d in g

o f  t h e  c o s t s  o f  th e  many a l t e r n a t i v e s  and o f  t h e i r  im p a c t  upon the.

d i f f e r e n t  s e c t o r s  o f  t h e  e c o n o m y .•

The P rob lem  D e f in e d

The l i m i t e d  s u p p ly  o f  w a t e r  i n  r e l a t i o n  t o  the, f a s t - e x p a n d i n g  demand 

f o r  i t  makes t h e  optimum u t i l i z a t i o n  o f  t h e  w a t e r  r e s o u r c e s  i m p e r a t iv e .

10 / L andsbe r g ,  Hans H . ,  N a t u r a l  R e so u rce s  f o r  U. S. Growth., ( B a l t i m o r e : 
The Johns Hopkins P r e s s ,  A p r i l , 1 9 6 4 ) ,  p .  145.

L I /  I b i d , p .  145.
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I n v e s t i g a t i o n s ,  econom ic  and t e c h n o l o g i c a l , d e a l i n g  w i t h  t h e  v a lu e  o f  

w a t e r  i n  a l t e r n a t i v e  u se s  h a v e  p ro v e d  c o n c l u s i v e l y  t h a t  t h e  e x i s t i n g  

p a t t e r n  o f  w a t e r . u s e  i n  t h e  U n i te d  S t a t e s  i s  f a r  from  i d e a l .  And i t  i s  ■ 

i n  t h i s  c o n te x t  t h a t  t h e  s t r a t e g i c  im p o r ta n c e  o f  t r a n s f e r r i n g  w a t e r  

b e tw e en  u s e s  and u s e r s  em e rg es .  I n  e f f e c t , t h e n ,  th e  p r o c e s s  o f  w a t e r  

t r a n s f e r  i s  d e s ig n e d  t o  revamp th e  c u r r e n t  p a t t e r n  o f  w a t e r  u se  w i t h  a 

v iew  . to  i n c r e a s e  t h e  v a lu e  and p r o d u c t i v i t y  o f  w a t e r  i n  a l t e r n a t i v e  u s e s .

As n o t e d  above i n  t h e  b a c k g ro u n d ,  a d i s t i n c t  s h i f t  i n  t h e  demand f o r  

w a t e r  from  c o n v e n t i o n a l  u s e s  (m a in ly  a g r i c u l t u r a l )  t o  a num ber o f  new ly -  

e m e rg in g  u se s  ( e . g . ,  i n d u s t r i a l ,  p o l l u t i o n  a b a te m e n t ,  and r e c r e a t i o n a l ) ,  

h a s  o c c u r r e d  i n  r e c e n t  y e a r s . T h is  s h i f t  n e c e s s i t a t e s  a  t r a n s f e r  o f  

w a t e r  b e tw e e n  u s e s  ( a g r i c u l t u r a l ,  i n d u s t r i a l ,  p o l l u t i o n  a b a te m e n t ,  

r e c r e a t i o n a l j  m u n ic ip a l j  e t c . )  and u s e r s  ( i n d i v i d u a l s ,  f i r m s ,  p u b l i c  

d i s t r i c t s ,  governm ent a g e n c i e s ,  e t c . ) w i t h  t h e • o b j e c t i v e  o f  e n h a n c in g  

th e  v a lu e  and p r o d u c t i v i t y  o f  w a t e r .  T h i s ,  i n  t u r n , c a l l s  f o r  an i d e a l  

p a t t e r n  o f  w a t e r  u s e  w h ich  w ould  i n c r e a s e  t h e  o v e r a l l  w e l f a r e  and 

e f f i c i e n c y  o f  th e  economy. The b a s i c  p ro b le m ,  t h e n ,  i s  one o f  a n a ly z in g  

th e  econom ic  i m p l i c a t i o n s  o f  t r a n s f e r r i n g  w a t e r  be tw een  a l t e r n a t e  u ses  

and u s e r s ,  i d e n t i f y i n g  t h e  i n s t i t u t i o n a l  h a n d ic a p s  w hich  impede th e  

optimum t r a n s f e r  o f  w a t e r  a n d  f i n a l l y ,  s u g g e s t i n g  ways 'and means to  

re d u c e  o r  remove t h e s e  i n s t i t u t i o n a l  b a r r i e r s .

B a s i c  O b j e c t i v e s

The b a s i c  o b j e c t i v e s  o f  t h i s  i n v e s t i g a t i o n  a r e :

I .  An i n q u i r y  i n t o  t h e  f a c t o r s  w hich  n e c e s s i t a t e  a  t r a n s f e r  o f  

w a t e r .b e tw e e n  u s e s  and u s e r s .  .
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2. An . a n a l y t i c a l  s u rv e y  and c r i t i c a l  e v a l u a t i o n  o f  t h e  econom ic 

p ro b lem s  in v o lv e d  i n  a  p r o c e s s  o f  w a t e r  t r a n s f e r .

3 . A d e t a i l e d  i n v e s t i g a t i o n  o f  th e  l e g a l ,  a d m i n i s t r a t i v e  a n d ■ 

i n s t i t u t i o n a l  b a r r i e r s  w hich  .impede an i d e a l  t r a n s f e r  o f  w a t e r  be tw een  

u s e s  and u s e r s  , and

4. Recommendation o f  s p e c i f i c  m easu res  t o  remove t h e s e  b a r r i e r s .

An a t t e m p t  h a s  b e e n  made to  r e l a t e  e a c h  one o f . t h e  above o b j e c t i v e s

t o  t h e  s i t u a t i o n  e x i s t i n g  i n  M ontana. T hus , t h e  s tu d y  f o c u s e s  s p e c i a l  

a t t e n t i o n  on th e  c a se  f o r  w a t e r  t r a n s f e r  i n  M ontana , exam ines th e  l e g a l -  

i n s t i t u t i o n a l  f a c t o r s  s t a n d i n g  i n  t h e  way o f  i d e a l  w a t e r  t r a n s f e r ,  and 

makes s p e c i f i c  recom m endations  t o  remedy t h e s e  h a n d i c a p s .

J u s t i f i c a t i o n

The s p e c t a c u l a r  i n c r e a s e  i n  t h e  o v e r a l l  demand f o r  w a t e r ,  t h e  

em ergence  o f  new w a t e r  n e e d s ,  th e  c h a n g in g  p a t t e r n  o f  p r o s p e c t i v e  w a t e r  

demand and u s e — a l l  t h e s e  have  begun t o  make t h e i r  im p a c t  f e l t  on t h e  

v a r i o u s  i n s t i t u t i o n s . c o n c e r n e d  w i t h  t h e  a l l o c a t i o n  o f  w a t e r .  With 

i n c r e a s i n g  econom ic  deve lopm en t and th e  c o n t in u e d  growth o f  p o p u l a t i o n ,  

th e  r o l e  o f  w a t e r  as a  v i t a l  r e s o u r c e  w i l l  s t e a d i l y  assume g r e a t e r  and 

g r e a t e r  im p o r ta n c e .  The r e l a t i v e l y  l i m i t e d  s u p p ly  o f  w n t e r  i n  r e l a t i o n  

to  th e  e v e r - g ro w in g  demand f o r  i t  w i l l ,  i n e v i t a b l y  l e a d  t o  c o m p e t i t io n .  

T h i s ,  i n  t u r n ,  w ould  n e c e s s i t i a t e  t h e . a d o p t i o n  o f  m easu res  d e s ig n e d  to  

i n c r e a s e  e f f i c i e n c y  i n  w a t e r  u s e . And one o f  t h e  c r u c i a l  m ea su res  to  

a c c o m p lish  t h i s  i s  t o  b r i n g  a b o u t  a change i n  t h e  e x i s t i n g  p a t t e r n  of 

w a t e r  u se  b y . s u i t a b l e  m o d i f i c a t i o n s  i n  t h e  i n s t i t u t i o n a l  s t r u c t u r e
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th ro u g h  w hich  w a t e r  i s  t r a n s f e r r e d  b e tw e en  com peting  u s e s  and u s e r s . T hus , 

t h e  p r e s e n t  s tu d y  h a s  a b e a r i n g  on th e  w ho le  .p ro c e s s  o f  econom ic  growth 

and i s  o f  ■ im p o r ta n c e  ..to the. enhancem en t o f  o v e r a l l  econom ic  e f f i c i e n c y  and 

w e l f a r e .

•M ajor S ou rces  o f ■I n f o r m a t io n

T h is  s t u d y ,  w h ich  i s  e s s e n t i a l l y  t h e o r e t i c a l  i n  n a t u r e , h a s  g a th e r e d  

th e  b a s i c  d a t a  and i n f o r m a t i o n  f ro m .a  v a r i e t y  o f  s o u rc e s . . These can be 

d i v i d e d  i n t o  t h e  f o l l o w i n g  c a t e g o r i e s :

I .  Government R e p o r ts  and P u b l i c a t i o n s :  T h is  i n c lu d e s ,  th e  R e p o r t  o f

th e  P r e s i d e n t ' s  W ate r  R e so u rce s  P o l i c y  C om m iss ion■( V o ls . I  and 2 ,  1950) 

and v i r t u a l l y  a l l . t h e  r e p o r t s  o f  t h e  S e n a te  S e l e c t  Committee on N a t io n a l -  

W ate r  R e so u rce s  (1 9 6 1 ) .

2,, B u l l e t i n s  p u b l i s h e d  by  t h e  v a r i o u s  A g r i c u l t u r a l  E xpe r im en t  

S t a t i o n s  and .u n p u b l i s h e d  d i s s e r t a t i o n s  r e l a t e d  t o  t h e  econom ic  .-and 

i n s t i t u t i o n a l : a s p e c t s  o f  w a t e r  r e s o u r c e  d e v e lo p m en t .

3. The law j o u r n a l s  p u t  o u t  by  th e  Law D ep ar tm en ts  o f  v a r i o u s  

u n i v e r s i t i e s  f o r  i n f o r m a t i o n  c o n c e r n in g  th e  l e g a l - i n s t i t u t i o n a l . a s p e c t s .

4. ■ Books and a n t h o l o g i e s ,  p r o c e e d in g s  o f  th e  d i f f e r e n t  c o n fe r e n c e s  

on w a t e r  r e s o u r c e s , a n d  r e p r i n t s  p u b l i s h e d  by  th e  R e so u rce s  f o r  t h e  F u tu r e .  

Among books , s p e c i a l  m en t io n  has  t o  b e  mads o f  th e  e x t r e m e ly  v a lu a b l e  

c o m p i la t io n s  by  W ells  H u tc h in s  o f  t h e  w a t e r  laws o f  th e  d i f f e r e n t  s t a t e s  =

5 .  A r t i c l e s  p e r t a i n i n g  t o  t h e  p ro b le m  u n d e r  i n v e s t i g a t i o n  t h a t  

have  a p p e a re d  i n  p r o f e s s i o n a l  j o u r n a l s . ,  e . g . ,  J o u r n a l  o f  Farm Economics.,
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Land E conom ics , N a t u r a l  R e s o u r c e s , A m erican  Economic R ev iew . W ater  R e so u rce s  

R e s e a r c h , and S o i l  and W ate r  C o n s e r v a t i o n .

6„ A r t i c l e s  t h a t  h a v e  b e e n  p u b l i s h e d  from  t im e  t o  t im e  i n  th e  v a r i o u s  

p o p u l a r  m agaz ines  and n e w s p a p e rs .  A good d e a l  o f  i n f o r m a t io n  abou t  

M o n ta n a 's  w a t e r  r e s o u r c e s  and t h e  v a r i o u s  p rogram s t h a t  a r e  c u r r e n t l y  

underway to  t a p  M o n ta n a 's  w a t e r  p o t e n t i a l  h a s  b e e n  g a th e r e d  from  news 

i t e m s  and a r t i c l e s  p u b l i s h e d  i n  th e  v a r i o u s  M ontana n e w s p a p e r s .

7. • I n f o r m a t io n  made a v a i l a b l e  by  t h e  v a r i o u s  governm ent and non­

governm ent a g e n c ie s  r e g a r d i n g  th e  w a t e r  r e s o u r c e  deve lopm en t o f  M ontana .

The i n f o r m a t i o n  and d a t a  g a th e r e d  from  th e  above s o u rc e s  have  been  

s u p p le m e n te d  and v e r i f i e d  i n  s e v e r a l  w ays .  D i s c u s s i o n s  w i t h  e c o n o m is t s ,  

l e g a l  e x p e r t s ,  e n g i n e e r s ,  g e o l o g i s t s ,  and o t h e r s  who a re  c o n v e r s a n t  w i th  

t h e  n a t i o n a l  w a t e r  s i t u a t i o n  i n  g e n e r a l ,  and M o n ta n a 's  w a t e r  p rob lem s i n  

p a r t i c u l a r ,  have  p r o v e d  t o  be  o f  c o n s i d e r a b l e  v a lu e  i n  th e  c o n d u c t  o f  

t h i s  i n q u i r y .

P la n  o f  th e  D i s s e r t a t i o n

T h is  d i s s e r t a t i o n  i s  d i v id e d  i n t o  two p r i n c i p a l  p a r t s - a n d  se v en  

c h a p t e r s :  P a r t , I  d e a l s  w i t h  t h e  t h e o r e t i c a l  i s s u e s  i v o l v e d  i n  t h e  econom ic

and i n s t i t u t i o n a l  a s p e c t s  o f  w a t e r  t r a n s f e r ;  P a r t  I I  exam ines i n  dep th  

t h e  econom ic  f a c t o r s  and t h e  l e g a l  and i n s t i t u t i o n a l  f a c e t s  o f  w a t e r  

t r a n s f e r  as th e y  r e l a t e  t o  M ontana,

The f i r s t  c h a p t e r  o u t l i n e s  b r i e f l y  t h e  n a t u r e  and sc o p e  o f  th e  

i n q u i r y .  The se c o n d  c h a p t e r  exam ines i n  d e t a i l  t h e  complex econom ic
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p rob lem s in v o lv e d  i n  t h e  a l l o c a t i o n  o f  w a t e r  be tw e en  c o m pe ting  u s e s .  This  

i s  f o l lo w e d  by a c o m p reh en s iv e  a n a l y s i s  and e v a l u a t i o n  o f  t h e  i n s t i t u t i o n a l  

a s p e c t s  o f  w a t e r  t r a n s f e r  (C h a p te r  3 ) .  C h a p te r  4 s t u d i e s  t h e  v a r i e d  

econom ic  a s p e c t s  p e r t a i n i n g  t o  th e  t r a n s f e r  o f  w a t e r  w i t h i n  M ontana.

The n e x t  c h a p t e r  (C h a p te r  5) d e a l s  w i t h  t h e  r a m i f i c a t i o n s  o f  M on tana 's ,  

w a t e r  laws as th e y  a f f e c t  w a t e r  t r a n s f e r .  C h a p te r  6 d i s c y s s e s  a few 

o t h e r  i n s t i t u t i o n a l ■f a c t o r s  w h ich  h a v e  a p ro n o u n ce d  b e a r i n g  on t h e  use  

and deve lopm en t o f  M o n ta n a 's  w a t e r .  The f i n a l  c h a p t e r  ( C h a p te r  7) g iv e s  

a  summary o f  th e  p r i n c i p a l  p rob lem s p r e s e n t e d  and o u t l i n e s  s p e c i f i c  recom­

m e n d a t io n s  t o  s o lv e  them . •



CHAPTER I I

THE ECONOMICS OF WATER TRANSFER 

I n t r o d u c t i o n

T h is  c h a p t e r  i s  p r i m a r i l y  a n . a t t e m p t  t o  exam ine th e  t h e o r e t i c a l ,  

p r i n c i p l e s  w h ich  govern  tfre - a l l o c a t i o n  o f  w a t e r  among co m p e tin g  u s e s .

The f i r s t , s e c t i o n  d i s u c s s e s  th e  t h e o r e t i c a l  b a s i s  f o r  r e s o u r c e  a l l o c a ­

t i o n ,  ■ The s e c o n d  s e c t i o n  exam ines  i n  some d e t a i l  t h e  i m p a c t ■o f  t r a n s ­

f e r r i n g  w a t e r  from  l o w - p r o d u c t iv e  t o  h i g h - p r o d u c t i v e  u s e s  on th e  pace  

and p a t t e r n  o f  e c o n o m ic -d e v e lo p m e n t .  P a r t  t h r e e  d e a l s  w i t h  t h e  econom ic 

i m p l i c a t i o n s  o f  w a t e r  t r a n s f e r .  F i r s t ,  t h e  ,a l l o c a t i o n  o f  w a t e r  i n  term s 

o f  t h e  m ark e t  - f o r  w a t e r  r i g h t s  i s  s t u d i e d .  - Th is  i s  . f o l lo w e d ,  by a CQjnpre- ■ 

h e n s iv e  s u rv e y  o f  t h e  v a r i o u s  r a m i f i c a t i o n s  i n v o lv e d  i n  w a t e r - p r i c i n g .  

S p e c i a l  a t t e n t i o n  i s  p a i d - i n  t h i s  c o n n e c t io n  to  a d i s c u s s i o n  o f  t h e  r o l e  

o f  m a r g in a l  c o s t  p r i c i n g  i n  t h e  v a l u a t i o n  o f  w a t e r .  The f i n a l  s e c t i o n  

v iew s t h e  p ro b le m  o f  w a t e r  t r a n s f e r  and i t s  consequences  from  th e  s t a n d ­

p o i n t s  o f  b o t h  e f f i c i e n c y ,  a n d , e q u i t y  and h i g h l i g h t s  some o f  t h e  r e l e v a n t ,  

i s s u e s „

T h e o r e t i c a l  B a s i s ■f o r  R e so u rc e  A l l o c a t i o n

I n  o r d e r  t o  u n d e r s t a n d  t h e  n a t u r e  o f  t h e  " m a rk e t"  f o r  w a t e r  and th e  

a l l o c a t i o n  o f  w a t e r  among.m u l t i p l e  u s e s ,  a d i s c u s s i o n  o f  t h e  t h e o r e t i c a l  

p r i n c i p l e s  u n d e r l y i n g  r e s o u r c e  a l l o c a t i o n  w ou ld  be u s e f u l .

The p ro b le m  o f  r e s o u r c e  a l l o c a t i o n  s tem s from  th e  s c a r c i t y  o f  r e s o u r c e s  

i n  r e l a t i o n  to  th e  demand f o r  them -and  th e  c o n s e q u e n t  n e e d  f o r  " c h o i c e " .

The t h e o r e t i c a l  b a s i s  o f  r e s o u r c e  a l l o c a t i o n  h a s  b e e n  e x p l a i n e d  by 

e c o n o m is ts  i n  te rm s  o f  ..two c o n c e p t s :  (a )  t h e  c o n c e p t  o f  p r o p o r t i o n a l i t y
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em bodied  i n  t h e  law o f  v a r i a b l e  p r o p o r t i o n s , and (b) t h e  e q u i - m a r g in a l  

p r i n c i p l e E a c h  o f  t h e s e  c o n c e p ts  i s  exam ined  i n  t u r n  and th e n  th e  

a p p l i c a b i l i t y . o f  t h e  g e n e r a l  t h e o r y  o f  r e s o u rc e ,  a l l o c a t i o n  t o  t h e  . a l l o c a ­

t i o n  o f  w a t e r  i s  e x a m i n e d ,a g a i n s t  t h i s  b r o a d e r  m i l i e u .

The C oncep t  o f  P r o p o r t i o n a l i t y ..

T he■c o n c e p t  .of p r o p o r t i o n a l i t y  p l a y s  a  c r u c i a l  r o l e  i n . t h e  a l l o c a t i o n  

o f  r e s o u r c e s .  I t  e x e r t s ,  a  s i g n i f i c a n t  b e a r i n g  on th e  d e c i s i o n  o f  th e  

p r o d u c e r  r e g a r d i n g  an op t im u m -co m b in a tio n  o f  h i s  f a c t o r s  o f  p r o d u c t i o n .

The b a s i c . l a w  g o v e rn in g  t h e  a l l o c a t i o n  o f  r e s o u r c e s  i n  t h e  p r o d u c t i v e • 

p r o c e s s  i s  the-L aw  o f  V a r i a b l e  P r o p o r t i o n s  o r .  t h e  Law o f  . ,D im in ish in g  

R e t u r n s . B o u ld in g  s t a t e s ,  t h i s  law as f o l l o w s :

As we , i n c r e a s e  th e  q u a n t i t y  .of any one i n p u t  w hich , ■ 
i s  combined w i t h  a  f i x e d  q u a n t i t y  o f  t h e  o t h e r  i n p u t s  
th e  m a r g in a l  p h y s i c a l  p r o d u c t i v i t y  o f  vthe v a r i a b l e  Ih jm t- .  
m u s t •e v e n t u a l l y  d e c l i n e .  I /

G iven a  f u n c t i o n a l  r e l a t i o n s h i p  as d e f i n e d  by B o u ld ih g , .the .p ro d u c ­

t i o n  f u n c t i o n  w o u ld ,b e  o f  t h e  g e n e r a l  form  Y = . f ( x ^ | x 2 . . .  Kn ) » w here Y 

i s  t h e  o u tp u t , ,  x -̂ t h e  i n p u t  t h a t  i s  v a r i e d ,  and x^ . . .  x^ t h e  i n p u t s  t h a t  

a r e  h e l d  c o n s ta n t . '  W ith su ch  a , f u n c t i o n ,  t h e ;q u a n t i t y  o f  -Y p ro d u c e d  depends 

upon th e  amount o f  t h e  v a r i a b l e  i n p u t  x^ u s e d ,  w i th  t h e  r a t e  o f  p r o d u c t i o n  

i n f l u e n c e d : b y  . th e  p r o p o r t i o n a l i t y  be tw e en  i n p u t  x^ and t h 6 f i x e d  i n p u t s .  

___________ '\_________________ ^ ■ ■ ____ i_|______________

_!/ Boul-ding, K e n n e th , E . ,  Economic. A n a l y s i s , T h i rd  E d i t i o n  (New York:- 
H a rp e r  and B r o t h e r s ,  1 9 5 5 ) ,  p .  589.
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The o p e r a t i o n  o f  t h e  p h y s i c a l  law o f  d im i n i s h i n g  r e t u r n s  i n  r e l a t i o n  

t o  th e  p r o d u c t i o n  f u n c t i o n  i s  shown i n  F ig u re  6 .

S ta g e  3 
IRRATIONAL

S ta g e  I 
IRRATIONAL

U n i t s  o f  V a r i a b l e  In p u t

F ig u re  6 « The Law o f  D im in i s h in g  R e tu rn s  and S ta g es  o f  P r o d u c t i o n .

This  f i g u r e  shows th e  r e l a t i o n s h i p s  be tw een  th e  v a r i a b l e  i n p u t  and

t o t a l  p h y s i c a l  p r o d u c t  (TPPx ) ,  m a r g in a l  p h y s i c a l  p r o d u c t  (MPPx ) ,  and

a v e ra g e  p h y s i c a l  p r o d u c t  (APP ) .  At t h e  maximum p o i n t  on TPP , MPP
xI I X1

to u c h e s  th e  h o r i z o n t a l  a x i s  and i s  z e r o .  Beyond t h i s  p o i n t , MPPx i s

n e g a t i v e  and t o t a l  p r o d u c t  d e c l i n e s .  When MPPx i s  above APP^

p h y s i c a l  p r o d u c t  i s  i n c r e a s i n g .  When APP i s  e q u a l  t o  MPP ,
X1 I

p h y s i c a l  p r o d u c t  i s  a t  a maximum. When MPPx i s  below  APP^ , 

p h y s i c a l  p r o d u c t  i s  d e c r e a s i n g .

I
, a v e rag e  

I
a v e rag e

av e ra g e

The p r o d u c t i o n  f u n c t i o n  d e p i c t e d  by F ig u r e  6 i s  d i v id e d  i n t o  t h r e e  

s t a g e s  o f  p r o d u c t i o n .  S ta g e  I  i s  an i r r a t i o n a l  s t a g e  o f  p r o d u c t i o n .  In
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t h i s  a r e a ,  MPPx i s  a lw ays g r e a t e r  th a n  APP__ . I f  i t  pays  to  p ro d u ce  any
I I

o u t p u t . a t  a l l  i n  t h i s  s t a g e , i t  pays  to  p r o d u c e  a t  l e a s t  t h e  maximum t o t a l

o u t p u t  . . fo r  t h i s  s t a g e ,  b e c a u s e  when .MPP" i s  g r e a t e r  th a n  APP . ,  S tag e  3
X1 xI

i s  a l s o  an i r r a t i o n a l . a r e a  o f  p r o d u c t i o n .  T h is  i s  t h e  a r e a  i n  w hich MPP
I

i s  n e g a t i v e  and a d d i t i o n a l  i n p u t  re d u c e s  TPP . - In  S ta g e  2 ,  MPP d e c r e a s e s
xI i

c o n t i n u o u s ly  and i s  a lw ays l e s s  th a n  APP^ .■ The f i r m  demand f o r  t h e  i n p u t

i s  r e p r e s e n t e d  by  t h a t  p a r t  o f  t h e  MPP' c u rv e  l y i n g  i n  S ta g e  2 m u l t i p l i e d
x I--

by  th e  p r i c e  o f  . .the i n p u t .  Somewhere i n . S t a g e  2 i s  l o c a t e d  th e  optimum 

r a t e  o f  p r o d u c t i o n .  2 ; 3 /  ■

Thus f a r . t h e  d i s c u s s i o n  h a s  b e e n  r e l a t e d  t o  th e  p h y s i c a l  law o f  

d i m i n i s h i n g  r e t u r n s H o w e v e r ,  m ost p r o d u c e r s  i n  o u r  econom ic  s o c i e t y  w ould  

be  i n t e r e s t e d  to. know th e  i n p u t - o u t p u t  p rob lem s i n  m oneta ry  t e r m s . The 

change from  t h e  p h y s i c a l  t o  t h e  economic, c o n c e p t  o f  d i m i n i s h i n g  r e t u r n s  

can  be  a c c o m p lis h e d  s im p ly  b y . a s s i g n i n g  a c o s t . t o  each  o f  th e  i n p u t  f a c t o r s  

and a m ark e t  v a lu e  o r  p r i c e  t o  each  u n i t  p r o d u c e d ,  ■

The Economic Sense  o f  P r o p o r t i o n a l i t y

F ig u r e  7 g iv e s  a  t y p i c a l  exam ple o f  t h e  v a lu e  p ro d u c t ,  d iag ra m  u se d  i n  

e c o n o m ic - a n a ly s i s  i T h is  - f i g u r e  assumes- a  s i n g l e  ( o r  c o m p o s i te )  f i x e d -  

f a c t o r . a n d  a s i n g l e  ( o r  c o m p o s i te )  homogeneous i n p u t  u s e d  i n  v a r y i n g  am ounts . 

A s -su c h ,  a l l  o f  t h e  n e t  r e t u r n s  above t h e  c o s t  o f  t h e  v a r i a b l e  i n p u t  can be

2 /  S t i g l e r ,  George J . ,  T he-T heory  o f . P r i c e , R e v is e d  E d i t i o n  (New York:
The - M acm illan  Company, 1952) , Ch. 7

3 /  Heady, E a r l  O . ,  Economics o f  A g r i c u l t u r a l  P r o d u c t io n  and R eso u rce  U s e , 
(Englewood C l i f f s ,  New J e r s e y : P r e n t i c e  H a l l ,. 1 9 6 5 ) ,  C hs . 2 and 3.
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c o n s id e r e d  as an econom ic  r e t u r n  t o  t h e  f i x e d  f a c t o r .  The c a l c u l a t i o n  o f  

t h i s  r e t u r n  i s  i l l u s t r a t e d  by F ig u re  7.

P r i c e  o f  x

UnLts o f  V a r i a b l i e  I n p u t  x

F ig u r e  7. C o s t  and R e tu rn s  R e l a t i o n s h i p  and P r o f i t  M a x im iz a t io n .

This  example assumes a g iv e n  p r o d u c t i o n  f u n c t i o n , w i t h  p r i c e s  a s s ig n e d  

t o  th e  v a r i a b l e  i n p u t  and th e  p r o d u c t .  W ith t h i s  c o m b in a t io n  o f  f a c t o r s , 

th e  p r o d u c e r  f i n d s  i t  most p r o f i t a b l e  to  s to p  w here t h e  l a s t  u n i t  o f  th e  

i n p u t  u se s  j u s t  pays  f o r  i t s e l f .  Th is  i s  shown i n  th e  f i g u r e  as t h a t  p o i n t  

w here  th e  two c u r v e s , MVP and MFC, i n t e r s e c t ,  and t h e r e f o r e  a re  e q u a l .

At t h i s  p o i n t ,  t h e  t o t a l  v a lu e  o f  o u tp u t  i s  th e  r e c t a n g l e  o b c e .  The n e t  

r e t u r n  t o  t h e  f i x e d  f a c t o r  i s  th e  d i f f e r e n c e  be tw een  th e  t o t a l  v a lu e  p r o d u c t  

(o b ce )  and t o t a l  f a c t o r  c o s t  (oade)  -  a d i f f e r e n c e  r e p r e s e n t e d  by th e  

r e c t a n g l e  abed .

The E q u l -M a rg in a l  P r i n c i p l e

T h is  a n a l y s i s  assumes u n l i m i t e d  r e s o u r c e s  a t  th e  d i s p o s a l  o f  the  

o p e r a t o r .  Under p r a c t i c a l  c o n d i t i o n s ,  h o w e v e r ,  th e  s u p p ly  o f  p r o d u c t i o n  

f a c t o r s  f o r  t h e  a v e ra g e  p r o d u c e r  i s  l i m i t e d  and he  u s u a l l y  h a s  s e v e r a l
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d i f f e r e n t  u se s  t o  w hich  t h e s e  r e s o u r c e s  can b e  p u t .  In  su ch  a  s i t u a t i o n ,  

t h e  p r o d u c e r  w i t h  a  f i x e d  supp ly , ( o r  l i m i t e d  r e s o u r c e s )  b a s e s  h i s  r e s o u r c e  

a l l o c a t i o n  on w ha t  i s  c a l l e d  t h e  " e q u i -m a rg in a l . .  p r i n c i p l e " .

In  t h e o r e t i c a l  t e r m s , t h i s  s im p ly  means t h a t  when a  r e s o u r c e  u se d  i n  

any o n e .u s e  ( o r  e n t e r p r i s e )  p ro d u c e s  an MVP a t  l e a s t  e q u a l  t o  t h a t  w hcih  

i t  c o u ld  s e c u r e  from  i t s  b e s t  a l t e r n a t i v e  u s e , p r o f i t  from  i t s  u se  i s  

m ax im ized . T hus , t h e  t r a n s f e r  o f  r e s o u r c e s  f rom  one u se  t o  a n o t h e r  w i l l  

t a k e  p l a c e  u n t i l  t h e  r a t e  o f  g a in - f r o m  t h e  t r a n s f e r  j u s t  e q u a l s  th e  r a t e  

o f  l o s s  f r o m , th e  w i t h d r a w a l .  P r o f i t s  t h u s  a r e  b t  a maximum. As B o u ld in g  

p u ts ,  i t ,  " t h e  i d e a l  a p p o r t io n m e n t  i s  c l e a r l y  t h a t  i n  w hich  t h e r e  i s  n o t h i n g  

to  b e  g a in e d  by  t r a n s f e r r i n g  m a r g in a l  u n i t s  o f  r e s o u r c e s  from  one use  o r  

o c c u p a t io n  t o  a n o t h e r . " 4 /

A p p l i c a t i o n  to  W a t e r - p r i c i n g

A c lo s e  lo o k  a t  th e  m ark e t  f o r  w a t e r  and t h e  p r i c e s  o f  w a t e r  i n  

d i f f e r e n t  u s e s ,  h o w e v e r ,  s u g g e s t s ■t h a t  t h e  o p e r a t i o n  o f  t h e  e q u i - m a r g in a l  

p r i n c i p l e  i n  th e  a l l o c a t i o n  o f  w a te r-a m o n g  m u l t i p l e  u se s  i s  s e r i o u s l y  

ham pered . T hus , we n o t i c e  p ro n o u n ce d  p r i c e  d i f f e r e n t i a l s  i n  t h e  c a se  o f  

w a t e r ,  d e p e n d in g  on th e  u se  t o  w h i c h . i t  i s  p u t .  F o r  i n s t a n c e ,  t h e  amount 

t h a t  h a s  t o  be  p a i d  p e r  a c r e - f o o t  o f  w a t e r  u s e d  f o r  i n d u s t r i a l  p u rp o s e s  i s  

much h i g h e r  t h a n  th e  same amount o f  w a te r ,  u s e d  f o r ,  s a y , i r r i g a t i o n  o r  

d o m e s t i c - u s e .  P u t  i n  a d i f f e r e n t  w a y , t h i s  i m p l ie s  t h a t  t h e  m a r g in a l  

r e t u r n s  o f  th e  same q u a n t i t y  o f  w a t e r  v a ry  c o n s id e r a b l y  i n  d i f f e r e n t  u s e s .

4 /  B o p ld in g ,  K enneth  E . , o p . c i t . ,  p . 689.
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A s i t u a t i o n  l i k e  t h i s  c a n n o t - , e x i s t  i n  a p u r e l y  c o m p e t i t i v e  s e t , u p .

T here  i s  a lw ays a t e n d e n c y  f o r  t h e  m a r g in a l  r e t u r n s  r e c e i v e d  from  th e  

d i f f e r e n t  u s e s  o f  .„a commodity t o  t e n d ,  to w a rd  q u a l i t y .  I f  th e  MVP i n  one 

u s e  i s  g r e a t e r  th a n  i n  a n o th e r  u s e , t h e r e  w i l l  o c c u r  a d r i f t  o r  t r a n s f e r  

o f  r e s o u r c e s  from  th e  l o w - y i e l d i n g  to  the, h i g h - y i e l d i n g  u se  u n t i l  t h e  MVP’s 

from  b o th  t h e  u se s  a r e  e q u a l i z e d .  Th is  ty p e  o f  t r a n s f e r  a u t o m a t i c a l l y  t a k e s  

p l a c e  i n  a  c o m p e t i t iv e  s e t - u p  w here  t h e  m ark e t  , f o r c e s  a r e  l e f t  unham pered.

However, t h e  f r e e  t r a n s f e r  o f  w a t e r  from  one u se  t o  a n o t h e r ,  as 

d i c t a t e d  by th e  e q u i - m a r g in a l  p r i n c i p l e , does n o t  o c c u r  i n  t h e  c a se  o f  w a t e r .  

And i t  i s  i n  t h i s  c o n te x t  t h a t  t h e  p ro b le m  o f  i n s t i t u t i o n a l  f a c t o r s  e m erg es .  

These  i n s t i t u t i o n a l  b a r r i e r s  encompass a v e ry  w ide  r a n g e — l e g a l ,  a d m i n i s t r a ­

t i v e ,  p o l i t i c a l ,  p s y c h o l o g i c a l  and s o c i o - c u l t u r a l .  These i n s t i t u t i o n a l .. 

h a n d ic a p s  p r e v e n t  t h e  u n h in d e r e d  o p e r a t i o n  o f  f r e e  m ark e t  f o r c e s  i n  th e  

a l l o c a t i o n  o f  w a t e r  among com peting  u s e s  and u s e r s .  T hus , t h e  b a s i c  

t h e o r e t i c a l  p r i n c i p l e s  g o v e rn in g  o p t im a l  r e s o u r c e  a l l o c a t i o n  have  a l i m i t e d  

a p p l i c a b i l i t y  i n , t h e  c a se  o f  w a t e r  a t  t h e  p r e s e n t  t im e .

Two o t h e r  f a c t o r s  have  a l s o  t o  be  t a k e n  i n t o  a c c o u n t  i n  c o n s i d e r i n g  

th e  a p p l i c a b i l i t y  o f  t h e  t h e o r e t i c a l  , p r i n c i p l e s  d i s c u s s e d , above t o  th e  

a l l o c a t i o n  and p r i c i n g  o f  w a t e r .  The f i r s t  one r e l a t e s  t o  t h e  m u l t i p l e  

u se  o f  w a t e r .  W ate r  can  be  p u t . t o  a num ber o f  u s e s ,  w h ic h  a r e  non­

c o m p e t i t i v e  ■i n  n a t u r e . T hus , w a t e r  u s e d  f o r  r e c r e a t i o n  p u r p o s e s  can a l s o  

b e  u se d  f o r  t h e  g e n e r a t i o n  o f  e l e c t r i c i t y ,  and f o l l o w i n g  t h a t ,  t o o ,  f o r  

i r r i g a t i o n .  In  o t h e r  w o rd s ,  w a t e r  i s  n o t  a  " o n e - s h o t"  r e s o u r c e ,  a n d ,h e n c e  

c a n . b e ' u s e d - o v e r  and o v e r  a g a in  i n  - a  s e q u e n c e  o f  u s e s .
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F u r t h e r ,  v e ry  l a r g e  in v e s tm e n t  a g g r e g a te s  a re  i n v o lv e d  i n  t h e  c o n s t r u e  

fcion o f  m u l t i - p u r p o s e  p r o j e c t s , e s p e c i a l l y  t h o s e , f o r  p o w e r ,g e n e r a t i o n  and 

i r r i g a t i o n  d e v e lo p m en t .  Th is  i s  u n t e n a b l e  w i t h  t h e  a s su m p t io n  made i n  th e  

g e n e r a l  d i s c u s s i o n  t h a t  r e s o u rc e s '  can be  d i v i d e d  i n t o  any num ber o f  s m a l l e r  

u n i t s .  C o n s e q u e n t ly , t h e  t r a d i t i o n a l  t h e o r y  o f  r e s o u r c e  a l l o c a t i o n  

p r e d i c a t e d  o n - d i v i s i b i l i t y  o f : r e s o u r c e s  t o  v e ry  s m a l l  u n i t s  h a s  o n ly  a 

l i m i t e d  v a l i d i t y  i n  t h e  c a se  o f  w a t e r  p r i c i n g .

Economic D evelopm ent and W ate r  T r a n s f e r  

T he■ u s e ■o f ■w a t e r  i n  t h e  U n i te d  S t a t e s  h a s  b e e n  g row ing  i n  r e c e n t  y e a r s  

a t  a  much; f a s  t e r  pace ' t h a n  th e  grow th ,in p o p u l a t i o n .  C o n s e q u e n t ly ,  i n  

th e  h i s t o r i c a l l y  w a te r - r s c a rc e  r e g io n s  o f  t h e  U n i te d  S t a t e s , t h e  f u t u r e  

p a t t e r n  o f  w a t e r  a l l o c a t i o n  o v e r  th e  n e x t  s e v e r a l  y e a r s  i s  l i k e l y  t o  s e t  

d e f i n i t e  l i m i t a t i o n s  on t h e  n a t u r e  o f  th e  r e g i o n ' s  econom ic  g ro w th , and 

h e n c e , upon th e  e c o n o m ic ,g ro w th  o f  t h e  n a t i o n  as a whole,.

P l a n n in g  and a c t i o n  t o  m eet c u r r e n t  and f u t u r e  n e e d s  
f o r  w a t e r  and i t s  s e r v i c e s  a r e  p r i m a r i l y  m a t t e r s  o f  p u b l i c  
d e c i s i o n , ■ A n d - in  t h e  West t h e r e  i s  a f u r t h e r  e le m e n t  o f  . 
p u b l i c  p a r t i c i p a t i o n .  ■ H ere,, u n d e r  a p p r o p r i a t i o n  law , s h a r e s  
o f  t h e  w a t e r  supp ly , a r e  a l l o c a t e d  t o  s p e c i f i c  u se s  on a 
p r o p e r t y  f i g h t  b a s i s ,  a n d ■t h e s e  r i g i d i t i e s  a r e , i n  t u r n ,  
w r i t t e n  i n t o  i n t e r s t a t e  com pacts  on w a t e r  u s e . .  T hus , t h e  
" f r e e  m a rk e t"  i s  a l i m i t e d  i n s t r u m e n t  f o r  d e te r m in in g  th e  
r e l a t i v e  d e s i r a b i l i t y  o f  w a t e r ' s  a l t e r n a t i v e  u s e — more so  
t h a n  i t  i s  i n  the, c a s e  o f  m ost o t h e r  r e s o u r c e  p r o d u c t s .  5 /

In. c e r t a i n  s t a t e s ,  h o w e v e r ,  s u b j e c t  t o  a d m i n i s t r a t i v e  c o n t r o l s ,  w a t e r

r i g h t s  - can  b e  b o u g h t  and s o l d .  Hence , t h e  m ark e t  f o r c e s  can  h e lp  a l l o c a t e

w a t e r  among c o m pe ting  u s e s .

5 /  Wol im a n ,  N a t h a n i e l ,  The V alue  o f  W ate r  i n  A l t e r n a t i v e  Uses (A lbuquerque  
The U n i v e r s i t y  o f ■New Mexico P r e s s ,  1 9 6 2 ) ,  p .  x i i .
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I t - i s  n e c e s s a r y ,  t h e r e f o r e ^  to  .s tu d y  th e  " e f fe c ts  on t h e  economy o f  

t h e  d i f f e r e n t  p a t t e r n s  o f  w a t e r  u s e , I n  l i g h t  o f  th e  e s t i m a t e d  i n c r e a s e  

i n  t h e  grow th o f  p o p u l a t i o n  and econom ic  a c t i v i t y .  An i n t e r - d i s c i p l i n a r y  

ap p ro a c h  i n v o l v i n g  e c o n o m is t s ,  g e o l o g i s t s ,  e n g i n e e r s , b i o l o g i s t s  and 

law y e rs  can be  o f  much v a lu e  i n  t h i s  c o n n e c t io n ,  A p i o n e e r i n g  e f f o r t 1 i n  

t h i s  d i r e c t i o n  i s  W qllman1s s tu d y  on th e  "V alue  o f  W ater  i n  A l t e r n a t i v e  

U ses"  ( 1 9 6 2 ) .  T h is  s tudy  d e s c r i b e s  e i g h t  p o s s i b l e  ^ p a t te rn s  f o r  t h e  u s e  o f  

u n a p p r o p r i a t e d  w a t e r  i n  two r i v e r  b a s i n  area 's  .(San Ju an  - and Rio  Grande) i n  

New M exico . The e i g h t  p o s s i b l e  p a t t e r n s  o f  w a t e r  u se  . d e s c r i b e d  i n  t h i s  

book  r e p r e s e n t  d i f f e r e n t  c o m b in a t io n s  o f  w a t e r  a c c o r d in g  to  t h r e e  m ajo r  

u s e s :  M u n ic ip a l  and i n d u s t r i a l ,  . r e c r e a t iq n a .1 -.,5 and a g r i c u l t u r a l .  The r e s u l t s

o f ;. t h e  s tu d y  i n d i c a t e d  t h a t  t h e  c o n tr ib u t io n . . ' .o f  - th e  R io  Grande b as ip. to  

g r o s s  n a t i o n a l - p r o d u c t , - (GNP) w ould  be  abo'utJ.$5.0, f o r  e a ch  a c r e - f o o t  o f  w a t e r  

u s e d  . i n - i r r i g a t i o n , . as a g a in s t - b e tw e e n  $200 - a n d ..$300 f o r  e a ch  a c r e - f o o t  u sed  

as f i s h  and w i l d l i f e  h a b i t a t ,  and be tw een  $3 ,000  - and $4 ,000  f o r  e a ch  a c r e -  

f o o t  u se d  i n  i n d u s t r y .  Th is  r e s u l t ,  h o w e v e r ,  does n o t  w a r r a n t  t h e  assump­

t i o n  t h a t  s i n c e  i n d u s t r y  y i e l d e d  th e  h i g h e s t  v a lu e - a d d e d  p e r  a c r e - f o o t , o f  

w a t e r ,  and h e n c e  . c o n s t i t u t e d  t h e  h i g h e s t  p r o d u c t i v i t y ,  a l l  a v a i l a b l e  w a t e r  

s h o u ld  be a l l o t t e d  t o  i n d u s t r y .

The-same r e s u l t s  w ere  .o b ta in e d .b y  a n a ly z in g  th e  b a s i c  d a t a  on m u n ic ip a l  

and i n d u s t r i a l ,  a g r i c u l t u r a l ,. and r e c r e a t i o n a l  u se s  o f  w a t e r  i n  te rm s o f  

v a r i a t i o n s  i n  p r o f i t  r a t e s  and i n  b e n e f i t - c o s t  r a t i o s .  T h u s , h i g h - i n d u s t r y  

m odels  y i e l d e d  b e n e f i t - c o s t  r a t i o s  o f  6 .0  and 4 . 7 ,  w hereas  h i g h  i r r i g a t i o n  

m odels  gave r a t i o s  o f  2 . 1  and 2 . 0 . 6_/

6 /  I b i d , p . x i x .
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The p r i n c i p a l  i n d i c a t o r s  u se d  i n  t h e  Wollman s tu d y  to  e s t i m a t e  th e  

v a lu e  o f  w a t e r  i n  a l t e r n a t i v e  u s e s  w e re :  ( I )  g ro s s  p r o d u c t ,  ( 2 ) p r im a ry

v a l u e - a d d e d ,  (3) v a lu e  added by p u r c h a s e , (4) s e c o n d a ry  v a lu e - a d d e d ,

(5 )  w a t e r  c o s t s ,  ( 6 ) employment and p o p u l a t i o n , . ( 7 )  c a p i t a l  r e q u i r e m e n ts
V

and c a p i t a l  s u p p ly .  (F o r  a d e t a i l e d  e x p l a n a t i o n  o f  each  o f  t h e  above 

i n d i c a t o r s ,  s e e  A ppendix  A .)

E conom ic . deve lopm en t can  c o n t in u e  a t  an und im in is h e d  p a c e  on ly  

th ro u g h  a p r o c e s s  t h a t ,  w i l l  a l lo w  c o m p le te  o r  f u l l  u se  o f  a v a i l a b l e  s u p p l i e s  

o f  w a t e r  and a l s o  e n a b le  e a s y  and a d v a n ta g e o u s  t r a n s f e r s  t o  " h ig h  v a lu e d "  

o r  more p r o d u c t i v e  u se s  as t h e s e  e m e rg e . Optimum econom ic  grow th can be  

a c c o m p lis h e d  o n ly  by m aking n e c e s s a r y  a d ju s tm e n t s  to  m eet t h e  e v e r - g ro w in g  

-demands, - In  o r d e r  f o r  t h i s  t o  become a  r e a l i t y ,  th e  e n g i n e e r i n g  and 

econom ic  e le m e n ts  o f  a  w a t e r  r e s o u r c e  p ro g ra m  s h o u ld  p r o v id e  maximum f l e x ­

i b i l i t y  o f  w a t e r  u s e  t o  s a t i s f y  t h e  r a p i d l y  c h a n g in g  optimum p a t t e r n s  o f  

w a t e r  demand.

Thus i t  h a s  b e e n  shown t h a t  r e a l l o c a t i o n  o f  w a t e r  f rom  a g r i c u l t u r a l  

t o  i n d u s t r i a l ,  m u n ic ip a l  and r e c r e a t i o n a l  u s e s  i s  c a p a b le  o f  m arked ly  

e x p a n d in g  th e  deve lopm en t p o t e n t i a l  o f  w a t e r - d e f i c i e n t  r e g i o n s .  T h is  f a c t  

makes c l e a r  t h e  im p o r ta n c e  o f  e f f i c i e n t  m echanisms f o r  t h e  t r a n s f e r  o f  

w a t e r  from  lo w e r  to  h i g h e r  v a lu e  u se s  i n  t h e s e  r e g i o n s .  W a te r  h a s  to  be 

sm o o th ly  t r a n s f e r r e d  to  s u p p o r t  i n d u s t r i a l  and u rb a n  growth i n  t h e  W este rn  

a r e a s  i f  th e y  a r e  t o  c o n t in u e  t o  g r o w . ' I n  a d d i t i o n ,  as w a t e r  s u p p l i e s  

become more s t r i n g e n t ,  i t  becomes h i g h l y  im p o r t a n t  t h a t  w a t e r  u s e s  i n  

a g r i c u l t u r e  i s  a p p l i e d  t o  t h e  m ost p r o d u c t i v e  la n d s  and c ro p s  by t h e  most

e f f i c i e n t  m e th o d s .
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Renshaw _7/ h as  made th e  f o l l o w i n g  e s t i m a t e s '  o f  t h e  m ea n -v a lu e  o f

w a t e r  p e r  a c r e - f o o t  f o r  d i f f e r e n t  uses::

Use
D om estic  
I n d u s t r i a l  ■ 
I r r i g a t i o n  
Power
W aste D i s p o s a l  
I n l a n d  N a v ig a t io n  
Com m ercial F i s h e r i e s

V alue  P e r  A c re -F o o t  
$100 .19"  '

40 .7 3
1 .6 7
0 .7 1
0 .6 3
0 .0 5
0 .0 2 5

These  f i g u r e s ,  though  n o t  a p p l i c a b l e  t o  a l l  s i t u a t i o n s ,  s t i l l  g iv e  us an 

i d e a  o f  t h e  c o m p a ra t iv e  r a n g e  o f  v a l u e s .

The f o l l o w i n g  two s p e c i f i c  exam ples ' i n d i c a t e  how a  r e a l l o c a t i o n  o f  

w a t e r  from  one u s e  t o  a n o th e r  c o u ld  b r i n g  a b o u t  ,a s u b s t a n t i a l  change i n  

t h e  c o n t r i b u t i o n  o f  w a te r '  t o  econom ic  d e v e lo p m en t .  G r id d le  8/  c i t e s  as an 

exam ple  t h e  t r a n s f e r  o f  w a t e r  from  a g r i c u l t u r a l  .to i n d u s t r i a l  p u rp o se s  by 

r e f e r r i n g  t o  a deve lopm en t o f  th e  P r i c e  R i v e r  I n  Carbon C oun ty ,  U tah . I t  . 

i s  p o i n t e d  o u t  t h a t  t h e  d i r e c t  and i n d i r e c t  r e t u r n s  s tem m ing from  th e  

a g r i c u l t u r a l  u se  o f  w a t e r  i n  t h i s  a r e a  w ou ld  r e p r e s e n t  o n ly  a  s m a l l  f r a c ­

t i o n  o f  the. r e t u r n s  l i k e l y  t o  b e  g e n e r a t e d  by t h e  c r e a t i o n  o f - a n  e l e c t r i c  . 

p l a n t ,  He,. f u r t h e r ,  s t a t e s  t h a t  t h e  e s t i m a t e s  o f  t h e  t o t a l  r e t u r n s  from 

i n d u s t r y  i n .C a r b o n  County amount t o  o v e r  $28 m i l l i o n  p e r  annum compared 

w i t h  t h e  t o t a l  a g r i c u l t u r a l  r e t u r n s  o f  a b o u t  $1 .2 5  m i l l i o n  a  y e a r .  D e s p i te  

t h i s ,  h o w e v e r ,  i n  t h i s  a r e a  a b o u t  t h r e e - a c r e  f e e t  o f  w a t e r  i s  u s e d  f o r  

i r r i g a t i o n  f o r  e v e ry  a c r e - f o o t  -used ' f o r  i n d u s t r i a l  and o t h e r  u s e s .

I j  Renshaw, E. F . ,  "V alue  o f  A c re -F o o t  o f  W a te r ' - , J o u r n a l  ,o f  W ate r  Works . 
A s s o c i a t i o n , March 1958 , p p .  303 -309 .

8/  G r i d d l e ,  Wayne D . , "P rob lem s o f  T r a n s f e r r i n g  C u r r e n t l y  D eve loped  W ater  
Among Uses and U s e r s " ,  W ate r  T r a n s f e r  P ro b le m s ,  . (R e p o r t  No. 1 0 ) ,  
C o n fe re n c e  P r o c e e d in g s  o f  t h e  Committee on t h e  Economics o f  W ater  
R e so u rce  Developm ent o f  t h e  WAERC, ( P o r t l a n d ,  Oregon: December 1 9 6 1 ) ,  
p p .  2 1 -2 4 .
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A n o th e r  exam ple r e l a t e s  t o  a somewhat s i m i l a r  -deve lopm ent i n  Kemmerers 

Wyoming— a s t o r a g e  r e s e r v o i r  w i t h  2 8 ,000■ a c r e - f e e t  c a p a c i t y  u n d e r  c o n s t r u c ­

t i o n  on Ham’ s - F o r k  R i v e r  t o  s u p p ly  w a t e r  f o r  a 300 ,000  k i l o w a t t  th e rm a l  

p l a n t .  I t  i s  e s t i m a t e d  t h a t  th e  same amount o f . w a t e r  u se d  f o r  a g r i c u l t u r a l  

p u r p o s e s  i n  t h i s  a r e a  w ould  have  a much s m a l l e r  i m p a c t ' on th e  l o c a l  economy 

as compared t o  t h e  e f f e c t  o f  t h e  i n d u s t r i a l  u s e " o f  w a t e r .

T h e 'a b o v e  two examples;, how ever ,  have  Some .̂ s e r i o u s  l i m i t a t i o n s .  F o r  

one t h i n g ,  t h e  c o m p a r iso n  i s  betw eeri a c o n sum ptive  u se  o f  w a t e r  ( i r r i g a t i o n )  

on th e  one h a n d ,  and a non co n su m p tiv e  u se  ( i n d u s t r y )  on t h e  o t h e r .  Second , 

th e  p o s s i b i l i t y  f o r  t h e  c r e a t i o n ,o f •a m u l t i - p u r p o s e  p r o j e c t  w h ich  can use  

w a t e r  f o r  a num ber o f  p u r p o s e s ;  i n c l u d i n g  i r r i g a t i o n ,  i s  n o t  e x p lo r e d  i n  

t h o s e  e x a m p le s .  The p o s s i b l e  , t o t a l  r e t u r n s  from  th e  c r e a t i o n  o f  a m u l t i ­

p u rp o s e  p r o j e c t  i n  e a ch  c a s e  c o u ld  have  b e e n  much, h i g h e r  th a n  t h e . r e t u r n s  

from  i n d u s t r i a l  u se  o f  w a t e r  a lo n e .  T h i r d ,  t h e  f i g u r e s  em ployed  by  

G r id d le  t o  e s t i m a t e  t h e  p o s s i b l e  r e t u r n s  from  th e .  i n d u s t r i a l  u se  o f  w a t e r  

a r e  a v e ra g e s  . (o r  m eans) o n l y .  T hus , th e y  a r e  u n a b le  t o  i n d i c a t e  th e  

m a r g in a l  p r o d u c t i v i t y  o f  w a t e r  i n  e i t h e r . i n d u s t r i a l  o r  a g r i c u l t u r a l . u s e .  

F i n a l l y ,  a  c o m p le te  t r a n s f e r  o f  t h e  a v a i l a b l e  w a t e r  from  a g r i c u l t u r e  t o  

i n d u s t r y  i n  com m unities  w h ich  a r e  b a s i c a l l y  a g r i c u l t u r a l  w ould  t e n d  to  

u p s e t  t h e  f a m i l i a r  p a t t e r n  o f  l i f e  and c o u ld  r e s u l t  i n  a num ber o f  " s o c i a l ,  

c o s t s " .  Viewed i n  t h i s  p e r s p e c t i v e ,■any agrum ent f o r  a .w h o l e s a l e  t r a n s f e r  

o f  w a t e r  f r o m , a g r i c u l t u r e  t o  i n d u s t r y  l o s e s  much o f  i t s  w e i g h t .

An i m p o r t a n t  a s p e c t  o f  w a t e r  t r a n s f e r  r e l a t e s  t o  t h e  t r a n s f e r  o f  new ly  

d e v e lo p e d  w a t e r  b e tw e en  u se s  and u s e r s . N ew ly■d e v e lo p e d  w a t e r ,  o f  c o u r s e ,
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i n c l u d e s  dev e lo p m en ts  i n  s u r f a c e  a n d . g round  w a t e r s . T h e r e - a r e ,  how ever ,  a 

num ber o f  o t h e r  d eve lopm en ts  w h ich  a r e  n o t  so  c l e a r - c u t  b u t  n o n e th e l e s s  

c o u ld  be  r e g a r d e d  as "new" w a t e r s  H o l je  '9 /  c o n s id e r s  t h e  - f o l l o w in g  

c a t e g o r i e s  as r e p r e s e n t i n g  "new" w a t e r :

Io S to ra g e  o f  s u r f a c e  and g round w a t e r ;

2 , I n d u s t r i a l  r e c y c l i n g  and re u s e ; ' .  .

3 o W ater  b u d g e t i n g  i n  i r r i g a t i o n ;

4= R e d u c t io n .o f  e v a p o r a t i o n  lo s s e s '  i n  r e s e r v o i r s  ;

5 = D e m i n e r a l i z a t i o n  o f  s a l i n e  and b r a c k i s h  w a t e r s ;

6 o I n d u s t r i a l  ,use o f  s a l i n e  w a t e r ;

7 o M u l t i p l e - u s e  - m anagem ent;

8 „ W a te rsh e d  m anagement;

9 o W e a th e r  m o d i f i c a t i o n , •

H o l je  s t a t e s  t h a t  a  c l a s s i f i c a t i o n  o f  t h e  above n a t u r e  i s  o f  c o n s id e r a b l e  

im p o r ta n c e  i n  t r a n s f e r r i n g  new ly  d e v e lo p e d  w a t e r .  Thus, he  n o t e s  t h a t  

t h e  p ro b lem s  o f  w a t e r  t r a n s f e r  a r e  s i g n i f i c a n t l y  d i f f e r e n t . i n  t h e  c o n t r a s t  

b e tw e en  "new" w a t e r  r e s u l t i n g  from  ground  w a t e r  deve lopm en t an d ,  s a y ,  

from  w e a t h e r  m o d i f i c a t i o n ,  p a r t i c u l a r l y  i n . a  p h y s i c a l  s e n s e .

A n o th e r  p ro b le m  o f  s i g n i f i c a n c e  i n  w a t e r  t r a n s f e r  i s  th e  r u r a l - u r b a n  

t r a n s f e r  o f  w a t e r ,  10 /  T here  h a s  b e e n  a s t e a d i l y  grow ing  c o m p e t i t io n  f o r

9 /  H o l j e , H e lm e r , ' "The T r a n s f e r  o f  Newly D eve loped  W a te r " , ojd.. c i t y  ,
^ p . 2 1 -2 4 .

1 0 /  S m ith ,  S te p h e n  C , ,  " O r g a n i z a t i o n ,and W ate r  R ig h ts  i n  th e  R u ra l-U rb a n  
f. T r a n s f e r  o f  W a te r" ,  Economies a n d .P u b l i c  P o l i c y  i n  W ate r  R esou rce  

D eve lopm en t,  (Ames: Iowa S t a t e  U n i v e r s i t y  P r e s s ,  1 9 6 5 ) ,  p p .  251-272 .
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w a t e r  b e tw e en  . t h e s e  two c a t e g o r i e s  o f . u s e s  i n  r e c e n t  y e a r s . L e g a l  a n d ■ 

a d m i n i s t r a t i v e  i n s t i t u t i o n s •c u r r e n t l y  e x i s t i n g  i n  th e  d i f f e r e n t  a r e a s  p l a y  

a v e ry  dom inan t r o l e  i n  e f f e c t i n g  th e  a l l o c a t i o n  o f  w a t e r  b e tw e en  r u r a l , 

and u rb a n  . a r e a s . And t h i s  makes r u r a l - u r b a n  w a t e r - t r a n s f e r  a p ro b le m  

o f  e x tre m e  c o m p le x i ty .

The t r a n s f e r  o f  w a t e r  from  l e s s - p r o d u c t i v e  t o  m o r e - p r o d u c t iv e  uses  

c o n t r i b u t e s ,  t o  e c o n o m ic ■grow th  i n d i r e c t l y . The c o n c e p t  o f •" e x t e r n a l i t i e s "  

o r  " s p i l l - o v e r ,  e f f e c t s "  r e f e r s  t o  t h e s e  econom ic  e f f e c t s  w h ich  l i e  o u t ­

s i d e  t h e  d e c i s i o n  m aking p r o c e s s  o f  m ic ro  u n i t s  o f  w a t e r  u s e s .  11 /  In  

t h e  c a se  o f  w a t e r  t r a n s f e r ,  t h e s e  e f f e c t s  a re  g e n e r a te d  by  w a t e r  su pp ly ,  

i n t e r d e p e n d e n c i e s  and incom e i n t e r d e p e n d e n c i e s  o f  a more g e n e r a l  c h a r a c t e r  

i n  th e  w a t e r - u s i n g  community. I n  th e  c o n te x t  o f  e x t e r n a l i t i e s ,  a w a t e r  

t r a n s f e r  i s  c o n s id e r e d  d e s i r a b l e  i f  th e  new u se  a f t e r  t h e  t r a n s f e r  c r e a t e s  

an i n c r e a s e  i n  incom e. T h is  i s  r e g a r d e d  as t h e  m a jo r  w e l f a r e  c r i t e r i o n  

f o r  a n a l y s i s . o f  th e  a l l o c a t i o n  p ro b le m  and t h e  r o l e  p l a y e d  by  i n s t i t u t i o n s  

i n  e f f e c t i n g  su c h  t r a n s f e r .  E x t e r n a l i t i e s  from  c h a n g in g  w a t e r  u se  have  

d i s t i n c t  w e l f a r e  i m p l i c a t i o n s  r e s u l t i n g  from  m a jo r  changes i n  t h e  p a t t e r n  

and p a c e  o f  o v e r a l l  econom ic  d ev e lo p m en t .

There  i s  a  c lo s e  r e l a t i o n s h i p  b e tw e en  w a t e r - t r a n s f e r  and econom ic 

d e v e lo p m en t .  C o n s e q u e n t ly ,  i t  h a s  become i n c r e a s i n g l y  c l e a r  t h a t  th e  

b a s i c  p o l i c y  i n . t h e ,  f i e l d  o f  w a t e r  r e s o u r c e  deve lopm en t i s  t o  a c h ie v e  th e

11 /  Hartman, L. M.* and D. A. , S e a s t o n e , "W e lfa re  Goals and O r g a n iz a t i o n  o f  
D e c i s io n  Making f o r  t h e  A l l o c a t i o n  o f  W ate r  R e s o u r c e s " ,  Land E conom ics , 
(F e b ru a ry  1965) , p p . 2 1 -3 0 .
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m ost econom ic  a l l o c a t i o n  o f  w a t e r  w i th  a v iew  t o  maximize t h e  n e t  b e n e f i t s  

t o  s o c i e t y .  How e x a c t l y  c o u ld  .t h i s  o p t im a l  a l l o c a t i o n  o f  th e  l i m i t e d  w a t e r  

r e s o u r c e s  b e tw e en  c o m pe ting  u se s  be  a c co m p lish e d ?  I t  . is  h e r e  t h a t  th e

m ark e t  m echanism  and p r i c i n g  p o l i c i e s  a s su m e •a s t r a t e g i c  r o l e .

<6

A l l o c a t i o n  o f  W ate r  Among.Competing Uses 

I n . o r d e r  t o  u n d e r s t a n d  th e  n a t u r e  o f  th e  t r a n s f e r  o f  w a t e r  among 

a l t e r n a t i v e  u s e s ,  we have  t o  exam ine r a t h e r  c l o s e l y  two s e p a r a t e  a s p e c t s  

o f  t h e  p ro b le m : (a )  t h e  m a rk e t  f o r  w a t e r  r i g h t s ,  and (b) t h e  p ro b le m  o f

p r i c i n g  w a t e r .  These two a s p e c t s  a r e  c l o s e l y  in te rw o v e n  and th e y  e x e r t  

a  s i g n i f i c a n t  i n f l u e n c e  on the. a l l o c a t i o n  o f  w a t e r  among a v a r i e t y  o f  

c o m p e t in g  u s e s .

A. The M arke t f o r  W ate r  R ig h ts

The m a r k e t . m echanism  p l a y s  an i m p o r ta n t  r o l e  i n  t h e  t r a n s f e r  o f  

r i g h t s  t o  w a t e r  s u p p l i e s .  T h is  i s  s p e c i f i c a l l y  s o ,  s i n c e  owing t o  a 

num ber o f  r e a s o n s  (some h i s t o r i c a l  and o t h e r s  Stemming from  th e  b a s i c ,  

n a t u r e  o f  w a t e r  s u p p l i e s )  t h e  t r a n s f e r  o f  w a t e r  r i g h t s  i s  impeded by l e g a l  • 

and a d m i n i s t r a t i v e  p r o c e d u r e s  and p r e c e d e n t s .  H ence , i t  i s  b e l i e v e d  t h a t  

g r e a t e r  r e l i a n c e  upon t h e  m a rk e t  p r o c e s s  o f  p u r c h a s e  and s a l e  w ould  l e a d  

to  more p r o d u c t i v e  use  o f  w a t e r  and g r e a t e r  econom ic  r e t u r n s .

T h is  i s  a  p a r t i c u l a r l y  i m p o r ta n t  p ro b le m  i n  much o f  t h e  
W est w here  e f f i c i e n t  u se  o f  l i m i t e d  w a t e r  s u p p l i e s  i s  im p o r­
t a n t  t o  r e g i o n a l  econom ic  advancem ent and w here  w a t e r  law 
te n d s  t o  i n h i b i t  t r a n s f e r  o u t  o f  lo w - v a lu e  i r r i g a t i o n  u se s  
t o  h i g h - v a l u e  m u n ic ip a l  and i n d u s t r i a l  u s e s .  1 2 /

12 /  Fox , I r v i n g ,  K . ,  "New H o r izo n s  i n  W ate r  R e so u rce s  A d m i n i s t r a t i o n " ,  
P u b l i c  A d m i n i s t r a t i o n  R ev iew , (March 1 9 6 5 ) ,  p .  67.
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The te rm  " m a rk e t"  i s  c o n v e n t i o n a l l y  d e f i n e d  w i th  r e s p e c t ,  t o  t h e  i n t e r ­

a c t i o n  among b u y e rs  a n d . s e l l e r s  .

I t  i d e n t i f i e s  t h e  p r o c e s s  o f  t e n u r e  t r a n s a c t i o n s  from  
p r o d u c e r . t o  consum er, t h e  i n s t i t u t i o n s  f a c i l i t a t i n g  t h i s  
p r o c e s s , and th e  c o n d i t i o n s  o f ,  e x c h an g e — o r  t h e  exchange  
r a t i o s — p r e v a i l i n g  a t  e a ch  s t a g e .  13/

A c c o rd in g  t o  K e lso  14 /  i f  m ark e t  f o r c e s  a re  t o  b e ,e m p lo y e d  t o  a l l o ­

c a t e  w a t e r  among u se s  and u s e r s , w a t e r  r i g h t s  m ust b e  p e r m i t t e d  t o  be 

b o u g h t . and s o l d .  But l i t t l e  i s  known a b o u t  th e  m arke t  f o r  w a t e r  r i g h t s .

How e f f e c t i v e  a re  su ch  m a rk e ts  i n  a l l o c a t i n g  w a t e r  t o  i t s  " h i g h e s t  and 

b e s t "  u se?  Both K e lso  a n d .B re w e r  a re  o f  t h e  v iew  t h a t  th e  m a rk e t  f o r  

w a t e r  r i g h t s  d e v i a t e s  c o n s id e r a b l y  from  th e  t e x tb o o k  d e f i n i t i o n  o f  a " f r e e  

m a r k e t" .  T hus , as B rew er h a s  shown, i n s t e a d  o f  a  l a r g e  num ber o f  b u y e rs  

and s e l l e r s ,  t h e r e  may be  a s m a l l  number o r  even  a  s i n g l e  b u y e r  o r  s e l l e r .

B rew er p o i n t s  o u t  t h a t  i n  th e  c o n te x t  o f  a m a r k e t ,  w a t e r  t r a n s f e r  i s  

o f t e n  e q u a te d  w i t h  a s a l e s  t r a n s a c t i o n .  The p a r t i e s  to  t h e  . t r a n s f e r  may 

b e  i n d i v i d u a l s  o r  a g e n c i e s ,  and th e  p r o c e s s  may o c c u r  a t  a w h o le s a l e  l e v e l ,  

a  r e t a i l  l e v e l  o r  i t  may e x i s t  be tw e en  d i f f e r e n t  l e v e l s .  T r a n s f e r  be tw een  

e n t i t i e s  a t  t h e  same m a r k e t in g  l e v e l  may b e , t e r m e d  " h o r i z o n t a l "  t r a n s f e r s ,  

as d i s t i n c t  from  " v e r t i c a l "  t r a n s f e r s ,  w hich  in v o lv e  s e v e r a l  m ark e t  l e v e l s . 

Examples o f  t h e  l a t t e r  i n c l u d e  t r a n s f e r s  o f  w a t e r  from a d i s t r i c t  t o  i t s  

members o r  from  a f e d e r a l  o r  s t a t e  agency t o  a l o c a l  d i s t r i c t .

1 3 /  B rew er ,  M ic h a e l ,  "Economics o f  P u b l i c  W ate r  P r i c i n g :  The C a l i f o r n i a  
C a s e " ,  Economics and P u b l i c  P o l i c y  i n  W ate r  R eso u rce  D eve lopm en t,  
o p . c i t . , p . 224.

14 /  K e ls o ,  M. M ., R e g io n a l  P r o j e c t  O u t l in e  on "The Economics o f  W ater 
T r a n s f e r :  An A p p r a i s a l  o f  I n s t i t u t i o n s " ,  J a n u a ry  1964 , p .  7.
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Thus 9 p r o d u c e r s  and s e l l e r s  o f  w a t e r  a r e  n o t  n u m e r i c a l ly  e q u i v a l e n t  

i n  th e  w a t e r  m a r k e t . , Some p r o d u c e r s  s e l l  w a t e r  e n t i r e l y  on a w h o le s a l e  

b a s i s .  An i n s t a n c e  i n  p o i n t  i s  t h e  s a l e  o f  w a t e r  by th e  B ureau  o f  

R e c la m a t io n  th ro u g h  th e  C e n t r a l  V a l le y  P r o j e c t  i n  C a l i f o r n i a .  O th e rs  a re  

b o t h  w h o l e s a l e r s  and r e t a i l e r s ;  l o c a l  i r r i g a t i o n  d i s t r i c t s  b e lo n g  t o  t h i s  

c a t e g o r y .  These exam ples  c l e a r l y  i n d i c a t e . t h e  n e e d  t o  m odify  th e  conven­

t i o n a l  m ark e t  ap p ro a c h  i n  t h e  c a se  o f  w a t e r  t r a n s f e r .

The - m ark e t  m echanism  h a s  a l s o  o t h e r  r a m i f i c a t i o n s .  T here  i s ,  f o r  

e x a m p le , th e  c r u c i a l  q u e s t i o n  o f  how e f f e c t i v e l y  t h e  m arke t  exchange  o f  

p r o p e r t y  r i g h t s  i n  w a t e r  ( t h e  m echanism  im p l i e d  by th e  p r i o r  a p p r o p r i a ­

t i o n  d o c t r i n e  i n  th e  W e ste rn  U n i te d  S t a t e s )  can r e s u l t  i n  e c o n o m ic a l ly  

o p t im a l  w a t e r  a l l o c a t i o n ,  e s p e c i a l l y ,  on a l a r g e  s c a l e .  F o r  one t h i n g ,  

t h e  im p a c t  o f  w a t e r  a l l o c a t i o n  on t h i r d  p a r t i e s  ( i . e . ,  n o n - p a r t i c i p a n t s  

i n  t h e  m a r k e t - d e te r m in e d  d e c i s i o n  t o  t r a n s f e r )  h a s  t o  be  re c k o n e d  w i t h .  

These t h i r d  p a r t i e s  i n c l u d e  th e  s e r v i c e  community o f  an i r r i g a t i o n  p r o j e c t ,  

dow nstream  u s e r s  who depend upon r e t u r n  f lo w s ,  and dow nstream  u s e r s  

a f f e c t e d  by changes i n - t h e  q u a l i t y  o f . ' f lo w  a t t e n d a n t  to  changes i n  u s e .  

Second , i t  i s  n o t  y e t  e v i d e n t  t h a t  th e  b e s t  m ethod f o r  w a t e r  t r a n s f e r  i n  

t h e  a r id ,  w e s t  i s  t h e  exchange  o f  w a t e r  r i g h t s  i n  m ark e ts  .on a c c o u n t  o f  th e  

d i f f i c u l t y  :

i n  a r r i v i n g  a t  r e a s o n a b ly  c e r t a i n  d e f i n i t i o n s  o f  r i g h t s  
when m a jo r  t h i r d  p a r t y  e f f e c t s ,  r e s u l t i n g  from  w a t e r  q u a l i t y  
d e t e r i o r a t i o n  and r e t u r n  f low  d ep en d en cy ,  a re  i n v o lv e d .
P e r h a p s ,  t h e  m ost s a t i s f a c t o r y  s o l u t i o n  w i l l  be  some m ix tu re  
o f  m ark e t  t r a n s f e r s  o f  r i g h t s  and a d m i n i s t r a t i v e  a l l o c a t i o n s . -15 /

15 /  K n e e s e , A l l e n  V . ,  "E conom ic•and R e l a t e d  Problem s i n  C ontem porary  W ater  
R e so u rce s  M anagem ent" , N a t u r a l  R e so u rce s  J o u r n a l , O c t .  1965, p .  5 .
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"The r e a l  v a lu e  o f  th e  c o n c e p t  o f  w a t e r  m arke t  i s  t h u s , p r i m a r i l y ,  

e x p o s i t o r y o"■ In  any c a s e ,  an a p p r a i s a l  o f  th e  h i s t o r i c a l  e f f e c t i v e n e s s  

o f  th e  m a rk e t  s y s te m  to  cope w i t h  p a s t  a l l o c a t i o n  p rob lem s w o u ld  be  o f  

m arked  v a lu e  i n  g a t h e r i n g  i n f o r m a t i o n  a b o u t  t h e  n e c e s s a r y  m o d i f i c a t i o n s  

t o  be i n t r o d u c e d  i n  t h e  f u t u r e ,

B, The P ro b le m  o f  P r i c i n g

A v i t a l  p ro b le m  i n  th e  t r a n s f e r  o f  w a t e r  be tw een  u se s  a n d .u s e r s  i s  

t h e  f o r m u la t io n  o f  a s y s te m  o r  method o f  w a t e r - p r i c i n g  t h a t  a d e q u a te ly  

r e f l e c t s  th e  c o s t s  o f  s u p p ly i n g  th e  w a t e r  and t h e  v a lu e  o f  a l t e r n a t i v e  

u se s  f o r g o n e .  In  any a c c o u n t  o f  t h e  e x i s t i n g  c o m p e t i t io n  f o r  w a t e r ,  

c o n s i d e r a t i o n  s h o u ld  be  a c c o rd e d  t o  m aking much g r e a t e r  u se  o f  p r i c e s  and 

c h a rg e s  i n  t h e  a l l o c a t i o n  o f  w a t e r  s u p p l i e s  among com peting  dem ands,

However, as th e  p r e v io u s  s e c t i o n  h a s . r e v e a l e d ,  th e  v e ry  n a t u r e  o f  w a t e r  

management and w a t e r  v a lu e s  p r e c l u d e s  c o m p le te  o r  e x c l u s i v e  r e l i a n c e  upon 

m a rk e t  f o r c e s .  T h i s ,  o f  c o u r s e , does n o t  mean t h a t  t r a d i t i o n a l  p o l i c i e s  

and c o n c e p ts  s h o u ld  b e  a l lo w e d  t o  u n d u ly  i n h i b i t  th e  u se  .of f e e s  and 

c h a rg e s  i n  c a se s  w here  m a rk e t  f o r c e s  c a n ,o p e r a t e  e f f e c t i v e l y  i n  th e  o p t i ­

m iz a t i o n  o f  econom ic  v a l u e s .  However, e c o n o m is ts  and p o l i c y - m a k e r s  do 

a g re e  t h a t  th e  p r i c e  m echanism  h a s  s e r i o u s  l i m i t a t i o n s  as a v a lu e  i n d i c a t o r .

A s i g n i f i c a n t  p ro b le m  i n  t h e  t r a n s f e r  o f  w a t e r ,  when b o th  p u b l i c  and 

p r i v a t e  a g e n c ie s  a r e  i n v o l v e d ,  r e l a t e s  to  th e  d e t e r m i n a t i o n  o f  t h e  v a lu e  

o f  p u b l i c  goods .  I f  w a t e r  i s  p r i c e d ,  th e  m a r g in a l  Value o f  the. l a s t  u n i t  

o f  w a t e r  to  consumer's i s  b e i n g  m easu red  i f  t h e  p r i c i n g  i s  c o m p e t i t i v e .  On 

t h e  o t h e r  h a n d ,  i f  w a t e r  i s  f r e e l y  d i s t r i b u t e d ,  th e  f a c t o r  c o s t  o f  w a t e r  

p r o d u c t i o n  m easu res  th e  v a lu e  o f . r e s o u r c e s  em ployed i n  w a t e r  deve lopm en t



i n  t h e i r  h i g h e s t  a l t e r n a t i v e  u s e s . Thei r e s u l t s  o b t a i n e d  i n  b o th  c a se s  

w i l l  be  d i f f e r e n t .

In  t h e  f i r s t  i n s t a n c e , i t  i s  r e a s o n a b le  t o  assume t h a t  as a r e s u l t  o f  

i t s  m ark e t  p r i c i n g ,  few e r  r e s o u r c e s  w ould  b e  d e v o te d  t o  t h e  p r o d u c t i o n  o f  

w a t e r  i n  c a se  o f  r e d u c e d  demand and more t o  th e  g e n e r a t i o n  o f  o t h e r . i t e m s  

o f  o u t p u t  th a n  i n  t h e  se c o n d  c a s e ; ; The c o m p o s i t io n  o f  o u t p u t  i n  th e  two 

s i t u a t i o n s ,  t h e r e f o r e ,  d i f f e r s .  C o n s e q u e n t ly , judgm en ts  c o n c e r n in g  

a p p r o p r i a t e  w e ig h ts  h a v e  t o  b e  made t o  a c h ie v e  an in d e x  num ber co m p ar iso n .

Three  f a c t o r s  s t a n d  o u t  as dom inan t , .v a r i a b le s  i n  p u b l i c  w a t e r  p r i c i n g  

p o l i c i e s .  These a r e : l o c a t i o n  o f  d e l i v e r y  ( i n  r e l a t i o n  to  t h e  h e a d  o f  a.

s u r f a c e  d i s t r i b u t i o n  s y s t e m ) ,  th e  ty p e   ̂o f  u se  t o  w hich  w a t e r  i s  p u t , and 

t im e .  P r i c e  may b e  s y s t e m a t i c a l l y  r e l a t e d  t o  any o r  a l l ,o f  t h e s e  v a r i a b l e s  

o r  may be  f u n c t i o n a l l y  u n r e l a t e d .

The p r i c e  a s p e c t  o f  w a t e r  t r a n s f e r  p o t e n t i a l l y  p e r fo rm s  two economic, 

f u n c t i o n s ,  e f f i c i e n c y  o f  w h ich  may be  e v a l u a t e d .  The f i r s t  i s  a l l o c a t i n g  

th e  i n v o lv e d  r e s o u r c e ;  th e  s e co n d  r e l a t e s  t o  i n v e s tm e n t s  i n  w a t e r  "p ro d u c ­

t i o n " ,  o r  more s im p ly ,  t h e  w a t e r  p r o d u c in g  p r o j e c t s .  C r i t e r i a  f o r  econom ic, 

e f f i c i e n c y  o f . t h e  l a t t e r  f u n c t i o n  i n c l u d e  l e a s t - c o s t  p r o d u c t i o n  and c o r r e c t  

s u p p ly  r e s p o n s e .  M a rg in a l  ■ c o s t ' p r i c i n g  may s a t i s f y  a l l  t h e s e  c r i t e r i a .  .16 /
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1 6 /  B rew er ,  M ic h a e l ,  "W ater  T r a n s f e r  a n d .E conom ic , G row th" , . W ate r  T r a n s f e r  
P r o b le m s , C o n fe re n c e  P ro c e e d in g s  o f  t h e  Committee on t h e  Economics o f  
W ate r  R e so u rce  Developm ent o f  t h e  .WAERC, R e p o r t ,No. 10 , o p . cit_, ,
p . 82.
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The r o l e  o f  m a r g in a l  c o s t  p r i c i n g  i n  f i x i n g  w a t e r  r a t e s  h as  been  

exam ined  i n , d e t a i l  by Mil l i m a n . 17/  A c c o rd in g  t o  M il l im a n  p r i c i n g  o f  

w a t e r  r e s o u r c e s  i n  te rm s o f  m a r g in a l  c o s t  r e p r e s e n t s  by f a r  t h e  b e s t  and 

m ost e f f i c i e n t  method o f  p r i c i n g .  He i l l u s t r a t e s  w i t h  t h e  a i d  o f  two 

f i g u r e s  t h e  s u p e r i o r i t y  o f .m a r g i n a l  c o s t  p r i c i n g  o v e r  a v e ra g e  c o s t  p r i c i n g  

i n  th e  c a se  o f  an i n d u s t r y .  M il l im a n  c o n t r a s t s  t h e  c o n v e n t i o n a l  p u b l i c  

u t i l i t y  p r i c i n g  s o l u t i o n ,  b a s e d  on a v e ra g e  c o s ts ,  w hich  i n c l u d e s  a  " f a i r  

r e t u r n " ,  w i t h  a m a r g in a l  c o s t  p r i c i n g  p o l i c y  in ', t h e s e  two f i g u r e s .

F ig u r e  ■ 8 r e p r e s e n t s  m a r g in a l  c o s t  and. a v e ra g e  c o s t  p r i c i n g  f o r  a ca se  

o f  d e c r e a s i n g  a v e ra g e  c o s t , The f i g u r e  r e v e a l s  t h a t  a v e ra g e  c o s t s  a re  

d e c r e a s i n g  f o r  th e  r e l e v a n t  ran g e  o f  o u t p u t ,. a l th o u g h  th e  p o s s i b i l i t y  o f  

t h e i r  e v e n t u a l  r i s i n g  i f  p r o d u c t i o n  i s  c o n t in u e d  beyond  some p o i n t  c anno t  

b e  r u l e d  o u t „ The f i g u r e  i n d i c a t e s  t h a t  a v e ra g e  c o s t  p r i c i n g  w ould  e s t a b ­

l i s h  a  g e n e r a l , r a t e  l e v e l  o f  OS and s e t  t h e  l e v e l  o f  o upu t  a t  OA. T h u s , 

t o t a l  s y s te m  rev e n u e s  w o u l d , j u s t  e q u a l  t o t a l  c o s t s  o f  OSUA. M il l im a n  p o i n t s  

o u t  t h a t  t h i s  r e s u l t ,  w h i l e  " f i n a n c i a l l y  s o u n d " , i s  by no means an o p t im a l  

s i t u a t i o n  i n  te rm s  o f  e f f i c i e n t  u se  o f . t h e  f a c i l i t i e s  a l r e a d y  e x i s t i n g ,  

s i n c e  w a t e r  u s e r s  a r e  more th a n  w i l l i n g  to  c o v e r  a l l . o f  the, e x t r a  c o s t s  

o f  e x t r a  o u t p u t  u n t i l  an o u t p u t  o f  OB i s  r e a c h e d .  Beyond OB, th e  m a rg in a l  

c o s t  o f  o u t p u t  r i s e s  above th e  demand c u r v e ,  w hich  i s  assumed to  m easure  

t h e  e x t r a  v a lu e  ,consumers a t t a c h  t o  a d d i t i o n a l  o u t p u t .

1 7 /  MiI l im a n , J ;  W., P o l i c y  H o r izo n s  f o r  F u t u r e  Urban W ate r  S u p p ly , 
(W a sh in g to n ,  D. C .:  R e so u rce s  f o r  t h e  F u t u r e ,  J u ly  1 9 6 3 ) .
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a r g i n a l  Cost

A verage C os t

Demand (MR)

F ig u r e  8 . M a rg in a l  C o s t  and A verage C os t  P r i c i n g  f o r  Case o f  D e c re a s in g  
A verage  C o s t .

F u r th e r m o r e , t h e  a r e a  u n d e r  th e  demand c u rv e  (v a lu e  o f  w a t e r  s e r v i c e  

as s e e n  by u s e r s )  f o r  th e  o u t p u t  AB e x c ee d s  t h e  a r e a  u n d e r  t h e  m a r g in a l  

c o s t  cu rve  ( v a lu e  o f  a l t e r n a t i v e s  s a c r i f i c e d  by t h i s  p a r t i c u l a r  u se  o f  

r e s o u r c e s ) .  T h e r e f o r e , i t  w ould  be  s o c i a l l y  d e s i r a b l e  t o  c o n t in u e  to  

expand  s e r v i c e  up to  th e  p o i n t  w here t h e  p r i c e s  t h a t  consum ers a re  

p r e p a r e d  t o  pay  e q u a l  th e  e x t r a  c o s t  o f  t h e  e x t r a  o u t p u t .  In  t h i s  case  

th e  o p t im a l  o u tp u t  i s  OB. Th is  p ro v e s  t h e  g e n e r a l  p r o p o s i t i o n  t h a t  a v e ra g e  

c o s t  p r i c i n g  i n  a d e c r e a s i n g  a v e ra g e  c o s t  c a se  w i l l  r e s u l t  i n  u n d e r ­

u t i l i z a t i o n  o f  p l a n t  c a p a c i t y .

Now, l e t  us exam ine th e  m a r g in a l  c o s t  p r i c i n g  s o l u t i o n  i n  th e  same 

c a s e .  Here th e  r u l e  w ould  be  t o  p ro d u ce  an o u tp u t  o f  OB and s e t  th e  

g e n e r a l  l e v e l  o f  r a t e s  a t  OR. M a rg in a l  c o s t s  w ould  be l e s s  th a n  av e ra g e  

c o s t s  by RZ ( a l s o  TV) and a d e f i c i t  RZVT w ould  r e s u l t .  T h is  d e f i c i t  would 

be r e f l e c t e d , i n  c o n v e n t i o n a l  a c c o u n t in g  t e r m s , as an i n a d e q u a te  r e t u r n  on
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f i n a n c i a l  c o s t s  o f  c a p i t a l  f a c i l i t i e s  a l r e a d y  i n  p l a c e .  M i l l i m a n - s t a t e s  

i n  . t h i s  c o n n e c t io n :

A lth o u g h  t h i s  p ro b le m  i s  a v e ry  r e a l  p o s s i b i l i t y , i t  i s  
n o t  n e a r l y  as, s e r i o u s  as i s  o f t e n  c la im e d .  There  a r e  a 
w h o l e . r an g e  o f  s o l u t i o n s  o r  compromises w hich  c o u ld  a c h ie v e  
most ‘o f  , th e  g a in s  o f  m a r g in a l  c o s t  p r i c i n g ,  i n  te rm s o f  
e f f i c i e n t  u se  o f  th e  u t i l i t y  p l a n t  and y e t  c o v e r  t o t a l  
c o s t  r e q u i r e m e n t s . 18/

A c c o rd in g  t o  MiI l im a n ,  i t  i s ,  h o w e v e r ,  more l i k e l y  t h a t  t h e  f u t u r e  

p r o v i s i o n  f o r  u rb a n  w a t d r  s u p p ly  w ould  o f t e n  r e s u l t  i n  i n c r e a s i n g ,  n o t  

d e c r e a s i n g ,  a v e ra g e  c o s t s  f o r  s e r v i c e s .  He s u b s t a n t i a t e s  t h i s  v iew  by 

c i t i n g  th e  e x a m p l e 'o f , u rb a n  w a t e r  s u p p l y . f a c i l i t i e s  i n  r a p i d l y  grow ing  

u rb a n  a r e a s  i n  s o u th e r n  . C a l i f o r n i a  and t h e  s o u th w e s t .  As i s  r e v e a l e d  by 

F ig u r e  9 ,  m a r g i n a l . c o s t , o f  s e r v i c e  w i l l  t h e n  b e  above a v e ra g e  c o s t s  a n d . 

th a t - ,m a r g in a l . . c o s t ,p r i c i n g  w i l l  p ro d u ce  " s u r p l u s e s "  and n o t  d e f i c i t s .

The m a r g in a l  c o s t  p r i c e  s o l u t i o n  i n  t h i s . c a se  w ou ld  a c h ie v e  a g e n e r a l  

l e v e l  o f  r a t e s  of. OR a t  t h e  o p t im a l  o u tp u t  o f  OB. T o ta l  r ev e n u e s  would  

e x c e e d  t o t a l  c o s t s  and a s u r p l u s  o f  RTZV w ou ld  r e s u l t .

F ig u r e  9- f u r t h e r  i n d i c a t e s  th e  i n e f f i c i e n c y  i n t r o d u c e d  by a v e ra g e  

c o s t  p r i c i n g  p r i n c i p l e s  i n  th e  c a se  o f  r i s i n g  a v e ra g e  c o s t s .  Thus, e q u a t i n g  

demand p r i c e s  w i t h . a v e r a g e  c o s t s  (AU) w ould  c r e a t e  an o u t p u t  o f  OA. No 

s u r p l u s  w ould  b e . g e n e r a t e d  s i n c e  t o t a l  rev e n u e s  would  e q u a l  t o t a l  c o s t s .

Yet th e  m a r g in a l  c o s t  o f . s e r v i c e  i s  AJ and t h i s  c o s t  e x c ee d s  t h e  demand 

p r i c e  by U J. Consumers a re  n o t  c o v e r in g  th e  . e x t r a  c o s t s  o f - . e x t r a  use  and 

t h i s  o b v io u s ly  im p l i e s  t h a t  w a t e r  s u p p l i e s  a r e  b e in g  i n e f f i c i e n t l y  u se d .

1 8 /  I b i d . , p .  129.
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In o t h e r  w o r d s , th e  amount o f  s o c i a l  l o s s  i s  m easu red  by th e  a r e a  TJU. Th is  

i s  th e  q u a n t i t y  by w hich  th e  e x t r a  c o s t s  o f  p r o d u c in g  o u tp u t  BA ( th e  a r e a  

u n d e r  th e  m a r g in a l  c o s t  c u rv e )  ex c ee d s  th e  v a lu e  i n  use  ( th e  a r e a  u n d e r  th e  

demand c u rv e  f o r  o u tp u t  BA). Thus, a v e ra g e  c o s t  p r i c i n g  i n  c a s e s  o f  

i n c r e a s i n g  a v e ra g e  c o s t s  o f t e n  r e s u l t s  i n  " u n d e r p r i c i n g  o f  s c a r c e  r e s o u r c e s  

and o v e r - u t i l i z a t i o n  o f  s c a r c e  f a c i l i t i e s " .  Here i s  th u s  a c a se  f o r  th e  

a d o p t io n  o f  m a r g in a l  c o s t  p r i c i n g  i n  p r e f e r e n c e  t o  a v e ra g e  c o s t  p r i c i n g .

M a rg in a l  C ost

A verage  Cost

Demand (MR)

O utpu t

F ig u re  9 .  M a rg in a l  C ost  and A verage  C ost  P r i c i n g  f o r  Case o f  I n c r e a s i n g  
A verage C o s t .

I f  t h e r e  a re  " e x t e r n a l i t i e s " ,  m a r g in a l  c o s t  p r i c i n g ,  h o w e v e r ,  w i l l  n o t  

s u f f i c e .  One argum ent m a in ta in s  t h a t  u n d e r  such  c i r c u m s ta n c e s  m a rg in a l  

c o s t  p r i c i n g  c o u p le d  w i t h  a s u b s i d i z a t i o n  p ro g ra m  f in a n c e d  by t a x  r e c e i p t s  

i s  th e  most d e s i r a b l e  way o u t .  This  p o s i t i o n  assumes t h a t  h i g h e r - c o s t  

f i r m s  w i l l  t e n d  t o  be e l i m i n a t e d  th ro u g h  m arke t  c o m p e t i t i o n .  In  th e  ca se  

o f  w a t e r  t r a n s f e r ,  t h e r e  i s  l i t t l e  o p p o r t u n i t y  f o r  c o m p e t i t io n  among p r o d u c e r s .
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R a t h e r ,  c o m p e t i t io n  e x i s t s  b e tw e en  a g e n c ie s  w i t h  r e g a r d  t o  t h e i r  s c a l e  o f  

o p e r a t i o n ,  w i t h  r e s u l t i n g  i n t e r n a l  p r e s s u r e s  a n d  ̂ i n  th e  e x t r e m e , f r e e  w a t e r .  

Even w i t h  s u b s i d i z a t i o n , t h e  q u a n t i t y  demanded w i l l  n o t  p r o c e e d  t o  t h e  p o i n t  

o f  z e ro  m a r g in a l  v a lu e  p r o d u c t i v i t y  o f  ,w a t e r  so  lo n g  as any u s e r  p r i c e  i s  

c h a rg e d .  19 /. ■

K e lso  2 0 /  p o i n t s  o u t  t h a t  when w a t e r  , i s  d e v e lo p e d  by  th e  .governm ent 

and s o l d  t o  i n d i v i d u a l s ,  t h e  p r i c e , i s  u s u a l l y  d e te rm in e d  by a  m ix tu re  o f  

a b i l i t y  t o , p a y  and the. repaym en t n e c e s s a r y  t o . c o v e r  t h e  c o s t  t h a t  has  b e e n . 

a l l o c a t e d  t o  t h i s  p a r t i c u l a r  w a t e r  u s e .  ■ F o r  e x a m p le J: th e  p r i c e  o f  i r r i g a ­

t i o n  w a t e r  t o  f a rm e rs  o n - a  B ureau  o f  R e c la m a t io n  - p r o j e c t  h a s  l i t t l e  resem ­

b l a n c e  t o  t h e  p r i c e , t h a t  would, e x i s t  i n .  a  f r e e  m ark e t  s i t u a t i o n .  Thus, 

w a t e r  p r i c e s  n e e d  n o t  n e c e s s a r i l y  r e f l e c t  t h e  d i f f e r i n g  p r o d u c t i v i t i e s  

o f . w a t e r  i n  d i f f e r e n t  u s e s .

W ate r  T r a n s f e r :  E f f i c i e n c y  v s .  E q u i ty

V a r io u s  e f f o r t s  have  .been , made f ro m  t im e  t o  t im e  t o  f o r m u la t e  a -w ater  

r e s o u r c e s  p o l i c y  d e s ig n e d  t o  m aximize t h e  r e t u r n s  f r o m . th e  a l l o c a t i o n  o f  

w a t e r  among c o m pe ting  u s e s . E conom is ts  h a v e  d e v e lo p e d .a  body o f  th e o r y  

t o  a p p ly  t o ' s i t u a t i o n s  . i n  w h ich  th e  c o m p e t i t i v e  m ark e t  i s  n o t - a b l e  -to 

a c c o m p lish  an e f f i c i e n t  r e s u l t .  This  body o f xt h e o r y , r e f e r r e d  t o  as w e l f a r e  

e c o n o m ic s , i s  . d i r e c t l y  a p p l i c a b l e  .to  w a t e r  r e s o u r c e s  on a c c o u n t  o f  s e v e r a l

1 9 /  B rew er;  M ic h a e l ,  "W ater  T r a n s f e r  anc( Economic, G row th" , o p . c i t . ,  p .  82. 

20 /  K e l s o ,  Mi M;, o p . c i t , ,  p . I ,



- 49

c h a r a c t e r i s t i c s  o f  ■ w a t e r  d e v e lo p m e n t ; T hree  o f  th e  p r i n c i p a l . c h a r a c t e r ­

i s t i c s  a r e :

(1) . Many re s o u rc e ;  com m odities  can  b e  p ro d u c e d  a n d / o r  
d i s t r i b u t e d  a t  minimum c o s t  o n ly  th ro u g h  n a t u r a l  m onopo lies  
b e c a u s e  t h e  c o n d i t i o n s  o f  p r o d u c t i o n  in v o lv e  m a jo r  econom ies  
o f  s c a l e .  T hus ,  t h e  u n r e g u l a t e d  m a rk e t  does n o t  f u n c t i o n
o r  f u n c t i o n s  o n l y ■i m p e r f e c t l y  i n  t h e s e  i n s t a n c e s .

(2) Many p r o d u c t s  o f  w a t e r  r e s o u r c e s ,  o r  w a t e r  r e s o u r c e  
c o n n e c te d  s e r v i c e s  a r e  n o t  s u b j e c t  to  d i v i s i o n  i n t o  u n i t s  
f o r  s a l e  and p u r c h a s e .  F lo o d  c o n t r o l ,  f o r  ex a m p le ,  u s u a l l y  
c a n n o t  b e  l i m i t e d  t o  a  s i n g l e  p r i c e  o f  p r o p e r t y  and a  s c e n i c  
a r e a  may b e .v ie w e d ,  by many.

(3) Many u se s  o f  w a t e r  r e s o u r c e s  have  u n u s u a l l y  s i g n i f i ­
c a n t  s p i l l o v e r  o r  e x t e r n a l  e f f e c t s .  • S to ra g e  o f  w a t e r  a t  one 
l o c a t i o n  on a . r i v e r  i n f l u e n c e s  power, o u t p u t . a t , a n o t h e r  l o c a ­
t i o n  dow nstream . Use o f  a s t r e a m  f o r  w a s te  d i s p o s a l  may b e ' 
d i s t i n c t l y  a d v a n ta g e o u s  to  a c i t y  o r  p l a n t , b u t  such  u s e  may 
im pose c o s t s  o r  damages upon o t h e r s  dow nstream . 2 1 /

T h e - th e o ry  o f  econom ic  w e l f a r e  can be  s y s t e m a t i c a l l y  a p p l i e d  t o  s p e l l
?

o u t  t h e  c o n d i t i o n s . e s s e n t i a l  t o  a c h ie v e  e f f i c i e n c y  o f ; a c t i v i t i e s  p o s s e s s i n g
\

t h e s e  c h a r a c t e r i s t i c s .

A t r a n s f e r  p r o c e s s  d e s ig n e d  t o  a l l o c a t e  a  l i m i t e d  o r  s c a r c e  r e s o u r c e  

t o  t h e  h i g h e s t  c o m pe ting  o r  t h e  most p r o d u c t i v e  use  may b e  r e g a r d e d  as 

e f f i c i e n t .  I n  o r d e r  t o  a s s e s s  t h e  e f f i c i e n c y  o f  th e  t r a n s f e r  p r o c e s s ,  t h e  

d u r a t i o n  o f  t h e  r a t e  o f  g row th  has  a l s o  t o  b e  t a k e n  i n t o  a c c o u n t .  F o r  

i n s t a n c e ,  a v e r y  r a p i d  s h o r t - r u n  grow th may be  s o c i a l l y  l e s s  d e s i r a b l e  

th a n  a  som ew hat- low er  r a t e  o f  growth o v e r  a  l o n g e r  t im e  p e r i o d .

2 1 /  Fox , I r v i n g ,  K . ,  o p . c i t . , p .  63 .
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A more d i f f i c u l t  p ro b le m  r e l a t e s  t o  t h e  im p a c t  o f  w a t e r  t r a n s f e r  on 

th e  q u e s t i o n  o f  e q u i t y .  The e f f e c t  o f  s p e c i f i c  ty p e s  o f  w a t e r  t r a n s f e r  on 

income d i s t r i b u t i o n ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y ,  th ro u g h  changes i n  

r e a l  o u t p u t  i s  one o f  t h e  p r i n c i p a l  a s p e c t s  t o  be c o n s id e r e d .  E q u i t a b l e  

econom ic  g ro w th ,  f o r  t h e  p u r p o s e s  o f  t h i s  a n a l y s i s ,  i s  r e g a r d e d  as r e p r e ­

s e n t i n g  a  p o s i t i v e  r a t e  o f  change o f  th e  r e a l  o u t p u t  o f  an economy w i th  a 

s m a l l e r  a g g r e g a te  v a r i a t i o n  from  th e  mean on a p e r  c a p i t a  b a s i s .  A p e r  

c a p i t a l  d e f i n i t i o n  o f  e q u i t a b l e  growth may n o t ,  ho w ev er ,  be  a d e q u a te .  F o r  

e x a m p le ,  r e g i o n a l  incom e d i f f e r e n c e s  may be  i n c r e a s e d ,  a l th o u g h  on a p e r  

c a p i t a  b a s i s  i t  may a p p e a r  t h a t  e q u i ty ,  c r i t e r i a  a r e  f u l f i l l e d .  In  s tu d y i n g  

th e  g row th  p r o c e s s  from  a lo n g - r u n  p e r s p e c t i v e  ,■ • t h e r e f o r e  ,■ econom ic  i m p l i ­

c a t i o n s  o f  su ch  r e g i o n a l  i n e q u i t i e s  w hich  a p p e a r  o v e r  t im e  th ro u g h  th e  

p o l i t i c a l  p r o c e s s e s  a r e  c o n s i d e r a b l e  and th e y  have  to  be  t a k e n  i n t o  a c c o u n t .

A f i n a l  p ro b le m  t o  be  r e s o l v e d  r e l a t e s  t o  th e  m anner i n  w h ich  p u b l i c  

w a t e r  i s  p r i c e d . . I f  i t  i s  v a lu e d  a t  m ark e t  p r i c e s  (and t h i s  assumes t h a t  

t h e .m e th o d  o f . w a t e r  t r a n s f e r  i n v o lv e d  u se s  p r i c e s  d e te rm in e d  on some s o r t  

o f  a m a r k e t ) ,  p e r f e c t i o n  i n  th e  p r o d u c t  m ark e t  assumes g r e a t e r  im p o r ta n c e ;  

I f ,  on th e  o t h e r . h a n d ,  w a t e r  i s  v a lu e d  a t  f a c t o r  c o s t  (as  i s  do n e .b y  th e  

D e p a r tm en t  o f  Commerce), t h e n  th e  i n t e r e s t s  of e q u i t y  d i c t a t e  p e r f e c t i o n  o f  

t h e  f a c t o r  m a r k e t s . 22 /  The p u rp o s e  b e h in d  t h e s e  r e q u i r e m e n ts  i s  to  g ua rd  

a g a i n s t  th e  a c c r u a l  o f  l a r g e  amounts o f  q u a s i - r e n t s  on e i t h e r  o f  t h e s e  two 

m a rk e ts  „■

2 2 / -  B rew er ,  M ic h a e l ,  "W ate r  T r a n s f e r  and Economic G row th" , op . c i t . ,  p . 81.
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These a r e  some o f  th e  m a jo r  econom ic  p rob lem s in v o lv e d  i n  a p r o c e s s  

o f  w a t e r  t r a n s f e r .  And th e y  s e t  an a p p r o p r i a t e  b a c k g ro u n d  f o r  an a n a l y s i s  

o f  t h e  i n s t i t u t i o n a l  f a c t o r s  a f f e c t i n g  t h e  r e a l l o c a t i o n  o f • i r a t e r  among

a l t e r n a t i v e  uses..



CHAPTER III

THE LEGAL FRAMEWORK: A CRITICAL APPRAISAL

I n t r o d u c t i o n

The s t r a t e g i c . r o l e  o f  w a t e r  i n  th e  deve lopm en t o f  th e  s e m i - a r i d  and 

a r i d  r e g io n s  i s  nowhere m o r e .m a n i f e s t  th a n  i n  th e  l e g a l  d o c t r i n e s  g o v e rn in g  

i t s  c o n t r o l  and u s e .

T h is  c h a p t e r  i s  an a t t e m p t  to  s tu d y  c r i t i c a l l y ,  th e  many f a c e t s  o f  th eyi
l e g a l  fram ework e n c o m p a ss in g  w a t e r - r e s o u r c e  deve lopm en t i n  t h e  W est.

, '
S e c t i o n  I  e x a m in e s ■i n  d e t a i l  t h e  i m p l i c a t i o n s  o f  th e  two b a s i c  w a t e r  laws 

i n  t h e  U n i te d  . S t a t e s — th e  r i p a r i a n  and a p p r o p r i a t i o n  d o c t r i n e s  — and a v a l - ,  

u a t e s  t h e i r  m e r i t s  and d e m e r i t s .  This  s e r v e s  as a b a c k g ro u n d  t o  th e  n e x t  

s e c t i o n  w h i c h . a t t e m p t s  t o  i l l u s t r a t e  t h e  g e n e r a l  t h e o r y  d i s c u s s e d  above 

w i t h  s p e c i f i c  exam ples  from  a number o f  W e ste rn  s t a t e s .  The a n a l y s i s  

dea ls ,  w i t h  s u r f a c e  w a t e r  laws and .g round  w a t e r  laws s e p a r a t e l y .  The • f i n a l  ■ 

p a r t  t i e s  i n  t h e  w h o l e . d i s c u s s i o n  w i t h  t h e  c r u c i a l  p ro b le m  o f  w a t e r  t r a n s ­

f e r .  Th is  s e c t i o n  a n a ly z e s  th e  c lo s e  i n t e r - r e l a t i o n s h i p  be tw e en  w a t e r -  

r i g h t s  and th e  p rob lem s o f  w a t e r  t r a n s f e r ,  p o i n t s  o u t  how th e  e x i s t i n g  

l e g a l  d o c t r i n e s  a c t  as a d e t e r r e n t  t o  t h e  t r a n s f e r  o f  w a t e r  be tw een  uses  

and u s e r s  , and b r i n g s  o u t  th e  n e c e s s i t y  f o r  o v e r h a u l in g  th e  p r e v a i l i n g

Ie  g a l ■f ramewor k .

W ate r  Laws: Theory

T h e - r i g h t s  o f  i n d i v i d u a l s  to  th e  o w n ersh ip  and u se  o f  w a t e r  from 

d i f f e r e n t  s o u r c e s  a re  d e t e r m i n e d - i n  th e  U n i te d  S t a t e s  on t h e  b a s i s  o f  

two p r i n c i p a l  l e g a l  d o c t r i n e s :  ( I )  th e  D o c t r i n e  o f  - R i p a r i a n  R ig h ts  and

(2) t h e  D o c t r in e  o f  P r i o r  A p p r o p r i a t i o n .  In  g e n e r a l ,  t h e  R i p a r i a n  D o c t r in e
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p r e v a i l s  i n  v i r t u a l l y  a l l  t h e  s t a t e s  (w i th  t h e  s o l e  e x c e p t io n  o f  M i s s i s s i p p i )  

e a s t  o f  th e  M i s s i s s i p p i  R i v e r .  The 17 s t a t e s  w e s t  o f  t h e  M i s s i s s i p p i  

employ t h e  D o c t r in e  o f  P r i o r  A p p r o p r i a t i o n  i n  one form  o r  a n o th e r .  B e fo re  

p r o c e e d in g  to  an a n a l y s i s  o f  th e  two sy s tem s  o f  w a t e r  l a w s , i t  would  be 

w e l l  t o  e x p l a i n  th e  l e g a l  i m p l i c a t i o n s  o f  t h e  te rm  " w a t e r - r i g h t s " .

W ate r  R ig h ts  .

L e g a l l y  r e c o g n iz e d  r i g h t s  to  th e  u se  o f  w a t e r  a re  c o n s id e r e d  as w a t e r -  

r i g h t s .  These r i g h t s , w h e th e r  h e l d  u n d e r  t h e  R i p a r i a n  o r  A p p r o p r i a t i o n  

D o c t r i n e ,  a re  . r i g h t s  i n  r e a l  p r o p e r t y .  C o n s e q u e n t ly ,  th e y  a r e  as much 

e n t i t l e d  t o  th e  s a m e , p r o t e c t i o n  o f  th e  law as a r e  o t h e r  c l a s s e s  o f  p r o p e r t y  

r i g h t s .  I / ' -

W ate r  r i g h t s  a re  a c q u i r e d  and e x e r c i s e d  i n  a c c o rd a n c e  w i t h  s t a t e  la w s ,  

b o th  u n d e r , t h e  R i p a r i a n  and A p p r o p r i a t i o n  D o c t r i n e s .  F e d e r a l  laws e s t a b ­

l i s h i n g  a g e n e r a l  p r o c e d u r e  f o r  t h e  r e q u i s i t i o n  o f  r i g h t s  to  th e  use  o f  

w a t e r  a re  n o n - e x i s t e n t .  I t  i s  s i g n i f i c a n t  t o  n o t e  t h a t  t h e  U n i te d  S t a t e s  

Supreme C o u r t  h a s  t im e  and a g a in  r e c o g n i z e d . t h e  power, o f  e a ch  s t a t e  to  

a d o p t  ‘i t s ,  own s y s te m  o f - w a t e r  l a w s . * */

The R i p a r i a n  D o c t r in e

The R i p a r i a n  D o c t r i n e  i s  g e n e r a l l y  c o n s id e r e d  to  h a v e  e v o l v e d , from 

th e  E n g l i s h  ■ common law . The D o c t r in e  was f i r s t  r e c o g n iz e d  i n  t h e  E n g l is h

JL/ Timmons, John  F, , e t  a l . , Io w a 's  W ate r  R e s o u r c e s . -  S o u r c e s ,  Uses a n d .
Laws, (Ames: The Iowa S t a t e  C o l le g e  P r e s s ,  1 9 5 6 ) ,  p .  99 .

* S e e ,  W a n tru p , C i r i a c y , "C oncep ts  Used as Economic C r i t e r i a  f o r  a System 
o f  W ate r  .R i g h t s " , Economics and P u b l i c  P o l i c y  i n  W ater  R esource . D evelop­
m ent , (Ames:, Iowa. S t a t e  U n i v e r s i t y  P r e s s ,  1965) f o r  an e x c e l l e n t  a n a ly ­
s i s  o f  t h e  econom ic  d im en s io n s  o f  w a t e r  r i g h t s .
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law i n . 1833. S in c e  i t  became a p a r t  o f  th e  common law o f  E n g la n d ,  t h e  

s t a t e s  and t e r r i t o r i e s  o f  . th e  U n i te d  S t a t e s  t h a t  a d o p te d  th e  E n g l i s h  ■ 

Common law th e r e b y  a d o p te d  th e  D o c t r in e  o f  R i p a r i a n  R i g h t s .

The b a s i c  p r i n c i p l e s  u n d e r l y i n g  t h i s  D o c t r in e  a re  s t a t e d  by W ells  A. 

H u t p h i n s :

Under t h e  R i p a r i a n  D o c t r in e  i n  i t s  s t r i c t  s e n s e ,  t h e  owner o f  
l a n d  c o n t ig u o u s  to. a w a t e r  c o u rs e  i s  e n t i t l e d  t o  have  th e  s t r e a m  
f low  by o r . t h r o u g h  h i s  l a n d ,  und im in is h e d  i n  q u a n t i t y  and 
u n p o l l u t e d  i n  q u a l i t y ,  e x c e p t  t h a t  any R i p a r i a n  p r o p r i e t o r  may 
make w h a t e v e r . u se  o f  th e  w a t e r  he  r e q u i r e s  f o r  d o m e s t ic  and 
h o u s e h o ld  p u r p o s e s  and th e  w a t e r i n g  o f  fa rm  a n im a ls .  I n  i t s  
m o d i f i e d  s e n s e ,  t h e  D o c t r in e  a l lp w s  each  p r o p r i e t o r  t o  make 
such  u se  o f  th e  w a t e r  f o r  t h e  i r r i g a t i o n  o f  h i s  R i p a r i a n ,  l a n d  
as i s  r e a s o n a b le  i n  r e l a t i o n  to  t h e  s i m i l a r  r e q u i r e m e n ts  o f  
o t h e r  p r o p r i e t o r s  o f  l a n d  r i p a r i a n  t o  t h e  same s t r e a m ;  and u n d e r  
t h e  more r e c e n t  d eve lopm en ts  th e  r i p a r i a n  o w n e r 's  u s e  o f  w a t e r  
m ust b e  r e a s o n a b le  w i t h  r e s p e c t  to  t h e  needs  o f  a p p r o p r i a t o r s  
o f  t h e  w a t e r  f o r  u se  on n o n - r i p a r i a n  l a n d .  2 /

The s a l i e n t  f e a t u r e s  o f  t h e  R i p a r i a n  D o c t r i n e  a r e :

1. The r i g h t  o f  a  r i p a r i a n  owner e x te n d s  o n ly  to  t h e  u se  o f  th e  

r i p a r i a n  w a t e r ,  a n d . c a r r i e s  w i t h  i t  no o w n ersh ip  o f  t h e  w a t e r  i t s e l f .  ' 

This-1 means t h a t  r i p a r i a n  owners have  u s u f r u c t u a r y ,- b u t  n o t  p r o p r i e t a r y  

r i g h t s  i n  th e  w a t e r  t h a t  -flows by t h e i r ,  l a n d .

2 .  R ig h t s  t o  u se  s t r e a m .w a t e r  depends upon l o c a t i o n ,  t h e  p r im a ry  

r e q u i r e m e n t  b e in g  t h a t . t h e  u s e r  owns la n d s  c o n t ig u o u s  to  t h e  s t r e a m .  

R i p a r i a n  r i g h t s  a r e  l i m i t e d - t o  . r i p a r i a n  l a n d .

3; R i p a r i a n  r i g h t s  do n o t  depend u p o n .a n  o w n e r 's  u se  o f  w a t e r  and 

i n  n o rm a l  c i r c u m s ta n c e s  c a n n o t  b e  l o s t  th ro u g h  n o n -u se  o r  d i s - u s e . ,

2 /  H u tc h in s ,  W ells  A . ,  S e l e c t e d  Prob lem s i n  th e  h a w ,o f .W a te r  R ig h ts  i n  
t h e ■West , U. S. D. A . ,  M is c e l l a n e o u s  P u b l i c a t i o n s  418 , (W ash ing ton , 
D. C . ,  1 9 4 2 ) ,p .  39.
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4. There  i s  no r e q u i r e m e n t  t h a t  ' t h e  w a t e r  be  p u t  t o  b e n e f i c i a l  u s e .

5 .  A lth o u g h  t h e  r i p a r i a n  owners can u se  t h e  w a t e r  f o r  a . v a r i e t y  o f  

p u r p o s e s , e x c e p t  f o r  d o m e s t ic  o r  s t o c k w a t e r i n g  p u rp o s e s  , th e y  have  no r i g h t  

t o  d i v e r t  o r  t a k e  more w a t e r  from  a  s t r e a m  o r  l a k e  th a n  th e y  e x p e c t  to  

r e t u r n  t o  i t ;

The R i p a r i a n  D o c t r i n e ,  as n o t e d  e a r l i e r ,  p r e v a i l s  t h r o u g h o u t  th e  e a s t  

( b a r r i n g  M i s s i s s i p p i ) .  The s y s te m  o f  R i p a r i a n  R i g h t s ,  no d o u b t ,  h a s  u n d e r ­

gone a num ber o f  m in o r  changes i n  d e t a i l s  from  s t a t e  t o  s t a t e ,  e s p e c i a l l y  

i n  r e c e n t  y e a r s . *  However, th e  b a s i c  c h a r a c t e r i s t i c s  o f  t h e  D o c t r in e  s t i l l  

rem a in  more o r  l e s s  th e . s a m e .

I t s  a d v a n ta g e s  . . . a r e  p r i n c i p a l l y  t h o s e  w hich  s te m  from  i t s  
f l e x i b i l i t y ;  i t s  m a jo r  d i s a d v a n ta g e  i s  the, companion c h a r a c t e r ­
i s t i c  o f  u n c e r t a i n t y , - t o g e t h e r  w i t h  t h e  l i m i t a t i o n s  i n h e r e n t  i n  
a  s y s te m  o f : a d m i n i s t r a t i o n  by th e  c o u r t s .  3 /  .

T h e - f o r e g o in g  d i s c u s s i o n  i n d i c a t e s  t h a t  a law o f  t h i s  n a t u r e  i s  

e x t r e m e ly  in a d e q u a te  t o  m eet t h e  c o n d i t i o n s  and needs  o f  th e  s e m i - a r i d  

and a r i d  W e ste rn  s t a t e s .  F o r  one t h i n g ,  r i g h t s  t o  th e  u s e  o f  s t r e a m  

w a t e r s  a re  r e s t r i c t e d  t o  R i p a r i a n  ow ners ;  s e c o n d l y ,  t h i s  w a t e r  law which 

p r o v id e s  f o r  e q u a l i t y  o f  u se  d i s c o u r a g e s  in v e s tm e n t  and th e  deve lopm en t 

o f  a s t a b l e  a g r i c u l t u r e .  F u r t h e r ,  t h e  p r o v i s i o n  t h a t  t h e  s t r e a m  must

3 /  M a r t i n , Roscoe C . ,  W ater  f o r  New .York, (S y ra c u s e  U n i v e r s i t y  P r e s s ,
1 9 6 0 ) ,  p . 108. (C h a p te r  IV o f  t h i s  book c o n ta i n s  a  l u c i d  d i s c u s s i o n  
o f  w a t e r  r e s o u r c e  la w .)

*An i n s t a n c e  i n  p o i n t  i s  t h e  em ergence  o f  t h e  c o n c ep t  o f  " r e a s o n a b l e  u se "  
i n  R i p a r i a n  Law. Under t h i s  " r e a s o n a b l e  u s e "  t h e o r y , t h e  i n t e r e s t  o f  
th e  r i p a r i a n  t h a t  r e c e i v e d  p r o t e c t i o n  i s  n o t  i n  t h e  n a t u r a l  s t a t e  o f  
t h e  s t r e a m  b u t  i n  th e  u s e  o f  w a t e r  a c t u a l l y  e n jo y e d .



-  5 6  -

rem a in  w here  i t  i s  accus tom ed  t o  f lo w ,  u n d im in is h e d  i n  q u a l i t y  and unim­

p a i r e d  i n  q u a l i t y ,  r e n d e r s  t h i s  law u n s u i t e d  to  a g r i c u l t u r e ,  kj ■

The A p p r o p r i a t i o n  D o c t r in e
X

As p e o p le  b eg an  t o  s e t t l e  i n  t h e  a r i d  la n d s  o f  t h e  W e s te rn  s t a t e s ,  i t  

became i n c r e a s i n g l y  c l e a r  t h a t  t h e  R i p a r i a n  D o c t r in e  was b a s i c a l l y  u n s u i t e d  

t o .  th e  c o n d i t i o n s  o b t a i n i n g  i n  t h e s e  s t a t e s .  Arid th u s  began  t h e  se a rc h ,  f o r  

a new w a t e r - r i g h t s  law w hich  w ould  r e c o g n iz e  t h e  s t r a t e g i c  r o l e  o f  w a t e r  i n  

th e  deve lopm en t o f  t h e s e  w a t e r - s h o r t  a r e a s .

T h is  s y s te m  o r i g i n a t e d  i n  th e  w e s t  i n  t h e  m id - n in e t e e n t h  
c e n t u r y , w here  w a t e r  was s c a r c e  and laws w ere  ru d im e n ta ry  o r .  
o f t e n  t im e s  n o n - e x i s t e n t .  I t  grew from  t h e  p r a c t i c e  o f  th e  
e a r l y  s e t t l e r s  o f  t a k i n g  w a t e r  w here  th e y  found  i t  and u s in g  
i t  w here  th e y  n e e d ed  i t .  In  t h e  c o u rs e  o f  t im e ,  and by common; 
a g re e m e n t ,  a c rude  s y s te m  o f  n o t i c e  was a d o p te d . to  i n d i c a t e  
t h e  amount t a k e n  by and th e  n a t u r e  o f  t h e  use  by each  
a p p r o p r i a t o r .  5 /

The p r i n c i p a l  f e a t u r e s  o f  t h e  A p p r o p r i a t i o n  D o c t r in e  a r e :

1. . I t  g iv e s  an e x c l u s i v e  r i g h t  t o  t h e  f i r s t  a p p ro p r i a t o r ;  and , i n  

a c c o rd a n c e  w i t h  t h e  D o c t r in e  o f  P r i o r i t y ,  t h e  r i g h t s  o f  l a t e r  a p p r o p r i a ­

t i o n s  a re  c o n d i t i o n a l  upon th e  p r i o r  r i g h t s  o f  th o s e  who h a v e  p re c e d e d .

2 . I t  makes a l l  r i g h t s  c o n d i t i o n a l  upon b e n e f i c i a l  u s e — as th e  

D o c t r in e  o f  P r i o r i t y  was a d o p te d  f o r  t h e  p r o t e c t i o n  o f  t h e  f i r s t  s e t t l e r s  

i n  t im e  o f  s c a r c i t y ,  so  t h e  D o c t r in e  o f  B e n e f i c i a l  Use became a p r o t e c ­

t i o n  t o  l a t e r  a p p ro p r i a t o r s  a g a i n s t  w a s t e f u l  u se  by t h o s e  w i t h  e a r l i e r  

r i g h t s .

_4/ D unbar ,  R o b e r t  G. , The S e a rc h  f o r  a  S t a b l e  W ater  R ig h t  i n  M ontana , 
A g r i c u l t u r a l  .H i s to r y , v o l . ,2 8 ,  (O c to b e r  1 9 5 4 ) ,  p p .  138 -149 .

\ 5J M a r t i n , R oscoe C. ,  o p . c i t . , p . 109.

3̂»
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3. I t  p e r m i t s  w a t e r  t o  b e  u s e d  on n o n - r i p a r i a n  la n d s  as w e l l  as on 

r i p a r i a n  la n d s  -

4 . I t  p e r m i t s  d i v e r s i o n  o f  w a t e r  r e g a r d l e s s  o f  th e  d im in u t io n  o f  

t h e  s t r e a m .

5; C o n t i n u a t io n  o f ■th e  r i g h t  depends upon b e n e f i c i a l  u s e .  The 

r i g h t  m a y - b e ; l o s t . b y  abandonm ent, s t a t u t o r y  f o r f e i t u r e ,  a d v e rs e  use  , 

and e s to p p e l s ,  6/

The, b a s i c  p r i n c i p l e  u n d e r l y i n g  t h e  A p p r o p r i a t i o n  D o c t r in e  i s  summed 

up by  th e  c a tc h  p h r a s e  " f i r s t  i n  t im e ,  f i r s t  i n  r i g h t " .  Th is  s u g g e s t s  t h a t  

t h e  k ey  f e a t u r e  o f  t h e  A p p r o p r i a t i o n  D o c t r in e  i s  i t s  r e c o g n i t i o n  o f  p r i o r ­

i t i e s  i n  a p p r o p r i a t i v e  r i g h t s .  R a le ig h  B arlow e i l l u s t r a t e s  t h e  o p e r a t i o n  

o f  t h e s e  p r i o r i t i e s  w i t h  the, a i d  o f  a  d iag ra m  d e p i c t i n g  a s t r e a m  upon which- 

s e v e r a l  c la im s  f o r  w a t e r  h a v e  b e e n . f i l e d  ( F ig u r e  ,10).

I t  i s  assum ed

t h a t  t h e  f i r s t  and s i x t h  ■ c la im s  in v o lv e  r i p a r i a n  u s e r s  who 
t a k e  w a t e r  to  i r r i g a t e  r e l a t i v e l y  s m a l l  a c r e a g e s ,  t h a t  t h e  
s e co n d  a n d . f i f t h  p r i o r i t i e s  a re  h e l d  by  i r r i g a t i o n  p r o j e c t s  
a lo n g  th e  s t r e a m ,  t h a t  t h e  ;f o u r t h  p r i o r i t y  i n v o lv e s  a l a r g e  
i r r i g a t i o n  p r o j e c t ,  l o c a t e d  s e v e r a l  m i le s  away f r o m , th e  s t r e a m ,  
and t h a t  t h e  t h i r d  p r i o r i t y  i s  h e l d  by  a d o w n s tre a m ,h y d ro ­
e l e c t r i c  p l a n t  w hich  c la im s  a d e f i n i t e  minimum f low  o f  th e  
s t r e a m  a t  a l l  t i m e s .

R e g a r d le s s  o f  t h e i r  l o c a t i o n , a l o n g , t h e  s t r e a m ,  e ach  o f  
t h e s e  c l a im a n t s  e n jo y s  w a t e r  r i g h t s  o n ly  i n . a c c o rd a n c e  w i t h  , 
t h e  p r i o r i t y  o f  h i s  , ( o r  i t s )  c la im .  The f i r s t  a n d ,s e c o n d  
c la im a n t s  m ay■e x p e c t . t o  t a k e  w a t e r  up t o  t h e  f u l l  amount o f  
t h e i r  c la im s  a t  any t im e .  A f t e r  them-, t h e  power company can

6/  H uffm an, R o y . ,  I r r i g a t i o n  Developm ent and P u b l i c  W ate r  P o l i c y , (New 
York: The R ona ld  P r e s s  C om pany ,-1 9 5 3 ) ,  p .  43.
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^ W ater  S to ra g e
R e s e r v o i r

c a n a l

iz I n d iv id u a l^ '  
X  Farm

R iv e r I r r i g a t i o n
c a n a l P r o j e c t

I n d i v i d u a l  
Farm

I r r i g a t i o n
P r o j e c t Power

P l a n t

F ig u r e  10. Example Showing P r i o r i t i e s  i n  A p p r o p r i a t i v e  R ig h ts  Under 
th e  A p p r o p r i a t i o n  D o c t r i n e .

S o u rc e :  B a r lo w e , R a l e ig h ,  Land R esource  E co n o m ics , (Englewood C l i f f s ,
New J e r s e y :  P r e n t i c e  H a l l ,  I n c . ,  1 9 6 1 ) ,  p .  358.
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i n s i s t  upon a minimum n a t u r a l  f low  o f  t h e  s t r e a m  w hich  may 
t a k e  a l l  o f  th e  f low  d u r in g  d ro u th  p e r i o d s . S in ce  t h e  p r i o r ­
i t i e s  o f  t h e  f i r s t  t h r e e  c l a im a n t s  may e n t i t l e  them  t o  th e  f u l l  
f low  o f  th e  s t r e a m  d u r in g  th e  d r i e r  months o f  th e  y e a r ,  th e  
r e m a in in g  c la im a n t s  can f i n d  t h e i r  r i g h t s  c u t  o f f  a t  th e  v e ry  
t im e  th e y  f e e l  t h e  g r e a t e s t  n e e d  f o r  i r r i g a t i o n  w a t e r .  They 
can remedy t h i s  s i t u a t i o n  by b u i l d i n g  an u p s t r e a m  s t o r a g e  
r e s e r v o i r  w h ich  w i l l  h o l d  s e a s o n a l  f l o o d  w a t e r  f o r  l a t e r  u s e „ TJ

The a p p r o p r i a t i o n  s y s te m  h a s  b e e n  g a in i n g  i n c r e a s i n g  im p o r ta n c e  i n

r e c e n t  y e a r s ,  even  i n  th e  e a s t e r n  s t a t e s  b e c a u s e  o f  th e  a d v a n ta g e s  o f

t h i s  s y s te m  o v e r  t h e  t r a d i t i o n a l  R i p a r i a n  D o c t r i n e .  Roscoe M a r t in  g ives

an a c c o u n t  o f  t h e s e  a d v a n ta g e s :

Among t h e s e , t h e  p r i n c i p l e  o f  f u l l  u t i l i z a t i o n  o f  t h e  w a t e r  
r e s o u r c e s  d e s e r v e s  t o  be  ran k e d  f i r s t .  S econd , th e  a p p r o p r i a t i o n  
s y s te m  p e r m i t s  t h e  u s e  o f  w a t e r  w here  n e e d ed  w i t h o u t  t y i n g  use  to  
r i p a r i a n  o w n e rs h ip .  T h i r d ,  i t  r e s t r i c t s  th e  a p p r o p r i a t o r  to  
b e n e f i c i a l  u s e , b o th  as t o  p u rp o se  and as to  amount and makes 
p o s s i b l e  t h e  r e a p p r o p r i a t i o n  o f  e x c e s s  amounts n o t  b e n e f i c i a l l y  
u s e d .  F o u r t h , t h e  am oun t , p u rp o se  and p l a c e  o f  u se  o f  a p p r o p r i ­
a t e d  w a t e r  a re  d e f i n i t e l y  i n d i c a t e d  and t h i s  adds an e le m e n t  
o f  c e r t a i n t y  w hich  i s  unknown u n d e r  t h e  r i p a r i a n  s y s te m .  F i f t h ,  
management o f  w a t e r  r e s o u r c e s  by th e  c o u r t s  th ro u g h  i n d i v i d u a l  
c a se  r u l i n g s  g iv e s  way u n d e r  a p p r o p r i a t i o n  to  management by a 
f u l l - t i m e  a d m i n i s t r a t i v e  agency s t a f f e d  by e x p e r t s . 8 /

The c o n c e p t  o f  b e n e f i c i a l  u se  i n  a p p r o p r i a t i o n  law i s  o f  
fu n d a m e n ta l  im p o r ta n c e  i n  w e s t e r n  w a t e r  law . , . . The a p p l i ­
c a t i o n  o f  w a t e r  to  u s e f u l  and b e n e f i c i a l  p u rp o se s  i s  t h e  s i n e , 
aua  non o f  a w a t e r  r i g h t  e x p r e s s e d  u n d e r  th e  D o c t r in e  o f  P r i o r  
A p p r o p r i a t i o n ,  Th is  c o n c e p t  i s  f r e q u e n t l y  e x p r e s s e d  i n  t h e  maxim 
t h a t  b e n f i c i a l  u s e  i s  th e  b a s i s ,  t h e  m easu re  and th e  l i m i t  o f  
t h e  r i g h t  t o  u se  w a t e r ,  and th e  c o n c e p t  h a s  been  e n a c t e d  i n t o  
t h e  s t a t u t o r y  law o f  many W este rn  s t a t e s  and i n c o r p o r a t e d  
i n t o  t h e  f e d e r a l  r e c l a m a t i o n  law . 9 /

Tj B a r lo w e , R a l e ig h ,  Land R eso u rce  E co n o m ics , (Englewood C l i f f s ,  New 
J e r s e y :  P r e n t i c e  H a l l , I n c . , 1 9 5 8 ) ,  p .  358.

8/  M a r t in ,  Roscoe C , ,  ogy c i t . , p .  111.

9 /  T r e l e a s e , F rank  J . ,  "The Concept o f  R e a so n a b le  B e n e f i c i a l  Use i n  th e  
Law of- S u r f a c e  S t r e a m s " ,  Economics and P u b l i c  P o l i c y  i n  W a te r -R e so u rce  
D e v e lo p m e n t , (Ames: Iowa S t a t e  U n i v e r s i t y  P r e s s ,  1 9 6 5 ) ,  p . 277.

V
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The a p p r o p r i a t i o n  d o c t r i n e  h a s  b e e n  d e s ig n e d  from  th e  s t a r t  t o  d e a l  

w i t h  a  s h o r t - s u p p l y  s i t u a t i o n .  However, i t  h a s  n o t  s u c c e e d e d  f u l l y  i n  

a c c o m p l i s h in g  t h i s  t a s k  i n  t h e  v a r i o u s  W este rn  s t a t e s  w hich  f a c e  an a lm o s t  

p e r e n n i a l  w a t e r  s h o r t a g e .

W ate r  Laws i n  t h e  W este rn  S t a t e s :  P r a c t i c e

The p u rp o s e  o f  t h i s  s e c t i o n  i s  t o  s tu d y  th e  a c t u a l  o p e r a t i o n  o f  th e  

d o c t r i n e  o f . p r i o r  a p p r o p r i a t i o n  i n  a num ber o f  W este rn  s t a t e s .  F o r  th e  

s a k e  o f  a n a l y t i c a l  c l a r i t y , t h e  a p p l i c a t i o n  o f  th e  law w i t h  r e f e r e n c e  t o  

s u r f a c e  w a t e r  and g round  w a t e r  i s  c o n s id e r e d  s e p a r a t e l y .  The d i s c u s s i o n  

t h a t  fo l lo w s  b r i n g s  o u t  so m e .s i g n i f i c a n t  p o i n t s :

1. The d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  h a s  undergone  a .num ber  o f  

changes i n  t h e  c o u rs e  o f  t h e  l a s t  s e v e r a l  y e a r s .

2 .  T h e ■a c t u a l  changes v a ry  from  s t a t e  t o  s t a t e  and h a v e  b e e n  m o s t l y '  

i n  th e  n a t u r e  o f  s p e c i f i c  m o d i f i c a t i o n s  s u i t e d  t o  s p e c i a l  c o n d i t i o n s  

o b t a i n i n g  i n  th e  v a r i o u s  s t a t e s .

G e n e ra l  Survey  \

I t  i s  g e n e r a l l y  r e g a r d e d  t h a t  th e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  

governs  th e  c o n t r o l  and use  o f  w a t e r  i n  th e  17 s t a t e s  w e s t  o f  th e  M i s s i s ­

s i p p i . *  A lm ost a l l  o f  t h e s e  s t a t e s  a r e  e i t h e r  a r i d  o r  s e m i - a r i d  i n  n a t u r e .

*These  s t a t e s  a r e :  A r iz o n a ,  C a l i f o r n i a ,  C o lo ra d o ,  I d a h o , K a n sa s ,  M ontana,
N e b ra sk a ,  N evada, New M exico , N o r th  D a k o ta ,  Oklahoma, O regon , South D a k o ta ,  
T e x a s ,  U ta h , W ashington., and Wyoming and c o n s t i t u t e  th e  W e ste rn  o f  two 
h y d r o l o g i c  e n v i r o n m e n ts .  However, a c t u a l l y  o n ly  e i g h t  i n t e r - m o u n t a i n  
s t a t e s — A r iz o n a ,  C o lo r a d o , I d a h o ,  M ontana , N evada, New M exico , Utah and 
Wyoming— employ p r i o r  a p p r o p r i a t i o n  to  t h e  e x c lu s i o n  Of t h e  r i p a r i a n  
d o c t r i n e .  Oregon i s  a l s o  l i s t e d  w i t h  t h e s e  s t a t e s  s i n c e  i t  h a s  g iv en  up 
th e  r i p a r i a n  d o c t r i n e  e x c e p t  f o r  i t s  a p p l i c a t i o n  i n  a few e a r l y  c a se s  i n  
w hich  r i p a r i a n  r i g h t s  w ere  e s t a b l i s h e d  f o r  b e n e f i c i a l  u s e s .  The r e m a in in g  
e i g h t  W este rn  s t a t e s  employ a b l e n d  w hich  r e c o g n iz e s  some f e a t u r e s  o f  b o th  
s y s te m s .  In  o t h e r  w o rd s ,  t h e  a p p r o p r i a t i o n  p r i n c i p l e  i s  u s e d  i n  combina­
t i o n  w i t h  th e  r i p a r i a n  d o c t r i n e .  (See:  B a r lo w e , R a l e i g h , Land E conom ics ,
Ch. 12 and M a r t in ,  Roscoe C . ,  W ater  f o r  New Y o rk , Ch. 4 ) .
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In  o t h e r  w o r d s , th e  o v e r a l l  w a t e r  s u p p ly  i n  t h e s e  s t a t e s  i s  a lw ays s u f f i ­

c i e n t  t o  grow c ro p s  on a l l  t h e  la n d  a v a i l a b l e .  There  a r e , how ever ,  

s c a t t e r e d  a r e a s  o f  p e r e n n i a l  w a t e r  s u r p l u s  w i t h i n  th e  r e g i o n ,  c h i e f l y  

a lo n g  th e  n o r t h  P a c i f i c  C o a s t  a n d .h ig h  i n  th e  m oun ta in  r a n g e s .  Except 

f o r  t h e s e  " p u r p l e  p a t c h e s " ,  most o f  th e  a r e a  encom passed  by  t h e s e  W estern  

s t a t e s  i s  b a s i c a l l y  w a t e r - s h o r t .

Viewed i n  t h i s  p e r s p e c t i v e ,  t h e  c r i t i c a l  im p o r ta n c e  o f  w a t e r  f o r  

a g r i c u l t u r e  i n  t h e  West becomes s e l f - e v i d e n t .

The q u a n t i t y  o f  w a t e r  a v a i l a b l e  i s  f a r  s h o r t  o f  th e  q u a n t i t y  
t h a t  w ou ld  b e  r e q u i r e d  f o r  th e  f a rm in g  o f  a l l  a g r i c u l t u r a l  
la n d s  . The n e e d  f o r  i r r i g a t i o n  v a r i e s  w i d e ly ,  th e  p r im a ry  
c o n s i d e r a t i o n  i n  a g iv e n  a r e a  b e in g  th e  d e f i c i e n c y  o f  p r e c i p i ­
t a t i o n  d u r in g  th e  g row ing  s e a s o n  w i th  r e g a r d  t o " t h e  q u a n t i t y  
o f  w a t e r  r e q u i r e d  f o r  crop  g row th . In  some p o r t i o n s  o f  th e  
W est,  t h e n ,  i r r i g a t i o n  i s  se ldom  r e q u i r e d ;  i n  o t h e r  a r e a s ,  
i t  c o n t r i b u t e s  t o  a w i d e r  ran g e  o f  c rop  p r o d u c t i o n  th a n  
w ou ld  be  p o s s i b l e  w i t h  com ple te  dependence  on p r e c i p i t a t i o n ;  
and i n  s t i l l  o t h e r s ,  i t  i s  n e c e s s a r y  t o  p r a c t i c a l l y  e v e ry  
form  o f  d e p e n d a b le  a g r i c u l t u r a l  d ev e lo p m en t .  1 0 /

Much o f  th e  p ro b le m , t h u s ,  s tem s from th e  s im p le  f a c t  t h a t  t h e r e  i s  

more l a n d  th a n  w a t e r  i n  th e  W est. 11/  P r e s c o t t  Webb b r i n g s  th e  w hole  

s i t u a t i o n  i n t o  b o l d  r e l i e f  i n  h i s  r e v e a l i n g  c h a p t e r  on "The S ea rch  f o r  

W ate r  i n  th e  G re a t  P l a i n s " ,  w i t h  th e  f o l l o w in g  o b s e r v a t io n :

An e x a m in a t io n  o f  th e  r a i n f a l l  map o f  th e  U n i te d  S t a t e s  
r e v e a l s  c l e a r l y  t h a t  t h e  G re a t  P l a i n s  e n v iro n m e n t  h as  a 
f a r  lo w e r  w a t e r  s u p p ly  t h a n  i s  found  i n  th e  r e g io n  e a s t

10 /  H u tc h in s ,  W ells  A . ,  o ^ .  ci_ t. , p p .  64-65

11/  Hodge, C a r l ,  ( E d . ) ,  A r i d i t y  and Man, Am erican A s s o c i a t i o n  f o r  th e  
Advancement o f  S c i e n c e ,  P u b l i c a t i o n  No. 74, (W ash ing ton , D. C . ,  
1 9 6 3 ) .  (G ives  a s e a r c h i n g  a n a l y s i s  o f  th e  c h a l l e n g e  o f  t h e  a r i d  
la n d s  i n  t h e  U n i te d  S t a t e s  w i t h  s p e c i a l  r e f e r e n c e  t o  t h e  s t r a t e g i c  
r o l e  o f  w a t e r . )
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o f  th e  9 8 th  M e r id ia n .  From th e  tim e, t h a t  men f i r s t  c r o s s e d  
th e  l i n e  as e x p l o r e r s  down to  th e  p r e s e n t , t h e r e  has  b e e n  
i n  t h i s  r e g io n  a c o n s t a n t  and p e r s i s t e n t  s e a r c h  f o r  w a t e r .  1 2 /

I t  i s  p o i n t e d  o u t  t h a t  i f  " e v e ry  drop o f  w a t e r  w hich  f a l l s  on the

m o u n ta in s  o f  th e  West c o u ld  be  made a v a i l a b l e ,  t h e r e  w ould  n o t  be  enough

to  s u p p ly  o n e - h a l f  o f  th e  l a n d  s u i t e d  t o  i r r i g a t i o n . "  13/  The s i t u a t i o n

h as  n o t  changed  s i g n i f i c a n t l y  even  to d ay  and th e  s e a r c h  f o r  w a t e r  s t i l l

c o n t i n u e s .

W ells  H u tc h in s  h a s  p o i n t e d  o u t  t h a t  th e  s t a t e  p r o c e d u r e s  a p p ly  to  

a p p r o p r i a t i o n s  i n  th e  d i f f e r e n t  s t a t e s ,  w h e th e r  made on p r i v a t e  la n d s  o r  

on th e  p u b l i c  dom ain. The r e l a t i o n  o f  th e  U n i te d  S t a t e s  Government to  

t h e  a p p r o p r i a t i o n  d o c t r i n e  i s  e s s e n t i a l l y  a m a t t e r  o f  r e c o g n i z i n g  s t a t e  

custom s and laws upon th e  s u b j e c t . A l l  o f  t h e  17 W este rn  s t a t e s  have  

s t a t u t e s  p r o v i d i n g  f o r  th e  a p p r o p r i a t i o n  o f  w a t e r .  The e a r l y  e n a c tm e n ts  

w e r e ,  as a r u l e , b r i e f  and gave th e  s a n c t i o n  o f  law to  custom s th e n  in  

e f f e c t . I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  i n  v a r i o u s  s t a t e s  t h e  e a r l i e s t  

s t a t u t e s  w ere  e n a c t e d  lo n g  a f t e r  t h e  b e g in n i n g  o f  i r r i g a t i o n  deve lopm en t.  

An i n s t a n c e  i n  p o i n t  i s  C a l i f o r n i a .  A l th o u g h  th e  a p p r o p r i a t i o n  d o c t r i n e  

i n  i t s  g e n e r a l l y  a c c e p te d  form  o r i g i n a t e d  i n  C a l i f o r n i a ,  t h e  f i r s t  l e g i s ­

l a t i v e  a u t h o r i z a t i o n  to  a p p r o p r i a t e  w a t e r  was made as l a t e  as 1872.

12 / Webb, W a l te r  P r e s c o t t ,  The G re a t  P l a i n s , (New York: G r o s s e t  & D un lap ,
1 9 3 1 ) ,  p .  319.

1 3 /  I b i d / , p .  319.
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S i m i l a r l y ,  i r r i g a t i o n  i n  Nevada began  as f a r  b a c k  as 1849; b u t  th e  f i r s t  

g e n e r a l  l e g i s l a t i o n  on th e  s u b j e c t  d id  n o t  a p p e a r  u n t i l  1866.

A rev ie w  o f  th e  a c t u a l  im p le m e n ta t io n  o f  t h e  a p p r o p r i a t i o n  d o c t r i n e  

i n  t h e  s e v e r a l  W e s te rn  s t a t e s  p o i n t s  up some s a l i e n t  f e a t u r e s :  14/

1. A d m i n i s t r a t i v e  p r o c e d u r e  g o v e rn in g  th e  a c q u i s i t i o n ,  d e t e r ­
m in a t io n  and a d m i n i s t r a t i o n  o f  r i g h t s ,  i n  c o n t r a s t  w i t h  i t s  e a r l y  
s t a g e s ,  h a s  become h i g h l y  d e v e lo p e d  th r o u g h o u t  th e  W est.  The 
p r e s e n t  p r o c e d u r e s  a r e  b a s e d  l a r g e l y  upon th o s e  w hich  o r i g i n a t e d  
i n  C o lo rad o  and Wyoming. The s t a t e ’ s s u p e r v i s i o n  and c o n t r o l  a re  ■ 
u s u a l l y  e x e r c i s e d  th ro u g h  th e  s t a t e  e n g i n e e r  o r  o t h e r  c o r r e ­
s p o n d in g  o f f i c i a l ,  and th e  c o u r t s .  In  some s t a t e s  a b o a r d  o r  
d e p a r tm e n t  o f  th e  s t a t e  governm ent e x e r c i s e s  c o n t r o l .

2. The c e n t r a l i z e d  s y s te m  o f  p u b l i c  c o n t r o l  o v e r  w a t e r  r i g h t s  
h a s  n o t  b e e n  c o m p le te ly  a p p l i e d  i n  a l l  s t a t e s  and h a s  b e e n  more 
s u c c e s s f u l  i n  some p l a c e s  th a n  i n  o t h e r s . However, i t  i s  a 
w o rk a b le  s y s te m  g e n e r a l l y  and i t s  f o u n d a t io n  i s  t h e  s t a t e ' s  
v i t a l  i n t e r e s t  i n  th e  o r d e r l y  u t i l i z a t i o n  o f  i t s  r e s o u r c e s .

3 . .  Many o f  th e  s t a t e s  have  s p e c i f i c a l l y  d e d ic a t e d  u n a p p ro ­
p r i a t e d  w a t e r s  to  t h e  p u b l i c .  D e d i c a t io n  o f  w a te r s  t o  t h e  p u b l i c ,  
f o r  t h e  p u rp o s e  o f  l a y i n g  th e  l e g a l  f o u n d a t io n  f o r  t h e i r  a p p ro ­
p r i a t i o n  and u se  u n d e r  s t a t e  r e g u l a t i o n ,  i s  made by C o n s t i t u t i o n a l  
p r o v i s i o n  i n  some s t a t e s ,  b u t  by s t a t u t e  i n  most o f  t h e  s t a t e s  i n  
th e  W est. Some o f  th e  p r o v i s i o n s  r e f e r  t o  a l l  w a te r s  i n  th e  
s t a t e , and some sp e a k  o f  c e r t a i n  c l a s s e s  o n l y . Such d e d i c a t i o n  
o f  w a t e r  i s  s u b j e c t  t o  v e s t e d  p r i v a t e  r i g h t s , as w e l l  as t o  th e  
r i g h t s  o f  th e  f e d e r a l  governm en t.

S u r f a c e  W ate r  R ig h ts

The d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n ,  i n  one form o r  a n o t h e r , c o n s t i ­

t u t e s  t h e  b a s i s  o f  t h e  w a t e r  laws r e l a t i n g  to  th e  o w n e rs h ip ,  c o n t r o l  and 

a p p r o p r i a t i o n  o f  s u r f a c e  w a t e r s  i n  most o f  th e  W este rn  s t a t e s .  W hatever

14/ Hutchins, Wells A., op_. cit. , p. 75, p. 77, p. 78 respectively.
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changes h a v e  b e e n  made a r e  m o s t ly  a l t e r a t i o n s  t o  s u i t  t h e  s p e c i a l  c o n d i t i o n s  

e x i s t i n g  i n  th e  d i f f e r e n t  s t a t e s .  T hus , th e  b a s i c  p u rp o s e  b e h in d  t h e s e  

m o d i f i c a t i o n s  was to  enhance  th e  o p e r a t i o n a l  e f f i c i e n c y  o f  th e  o r i g i n a l  

d o c t r i n e .

A r iz o n a  p r o v id e s  a t y p i c a l  exam ple o f  a W este rn  s t a t e  w h ich  has  

r e p u d i a t e d  th e  r i p a r i a n  d o c t r i n e  i n  v e ry  c l e a r  term s and h a s  b a s e d  i t s  

w a t e r  laws on th e  d o c t r i n e  o f  a p p r o p r i a t i v e  r i g h t s .  The c o u r t s  have  

s p e c i f i c a l l y  h e l d ,  t im e  and a g a in ,  t h a t  t h e  r i p a r i a n  d o c t r i n e  h a s  been  

r e p u d i a t e d .  However, f o r  n e a r l y  t h r e e  d ecades  no e f f o r t s  w ere  made by 

th e  T e r r i t o r i a l  governm ent to  r e g u l a t e  t h e  m anner i n  w hich  a v a l i d  

a p p r o p r i a t i o n  s h o u ld  be  made. The d e t e r m i n a t i o n  o f  th e  m ethods f o r  a 

v a l i d  a p p r o p r i a t i o n  was l e f t  e n t i r e l y  t o  t h e  c o u r t s .  The S t a t e  W ater  

Code o f  1919 w r o te  i n t o  t h e  l e g a l  s t r u c t u r e  o f  th e  s t a t e  t h e  p r i n c i p l e s  

w h ich  h a d  g o v e rn e d  th e  d e c i s i o n s  o f  c o u r t s  f o r  many d e c a d e s .  15 /

The d o c t r i n e  o f  a p p r o p r i a t i o n  governs  t h e  a c q u i s i t i o n  o f  w a t e r  r i g h t s  

i n  C o lo rad o  t o  t h e  e x c l u s i o n  o f  th e  r i p a r i a n  d o c t r i n e .  T h is  was s e t t l e d  

as f a r  b a c k  as 1882 i n  C o f f in  V. L e f t  Hand D i tc h  Company when th e  C ourt  

s t a t e d :

We c o n c lu d e ,  t h e n ,  t h a t  t h e  common law d o c t r i n e  g i v i n g  th e  
r i p a r i a n  owner a r i g h t  t o  t h e  f low  o f  w a t e r  i n  i t s  n a t u r a l  
c h a n n e l  upon and o v e r  h i s  l a n d s ,  even  though  he makes no 
b e n e f i c i a l  u se  t h e r e o f ,  i s  i n a p p l i c a b l e  t o  C o lo ra d o .  Im pera ­
t i v e  n e c e s s i t y ,  unknown to  t h e  c o u n t r i e s  w hich  gave i t  b i r t h ,

15 /  Mann, Dean E . ,  The P o l i t i c s  o f  W ater  i n  A r i z o n a , (T ucson : The
U n i v e r s i t y  o f  A r iz o n a  P r e s s ,  1 9 6 3 ) ,  p .  38.
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compels t h e  r e c o g n i t i o n  o f  a n o th e r  d o c t r i n e ' . i n  c o n f l i c t  
t h e r e w i t h .  16 /

The U n i te d  S t a t e s  Supreme C o u r t  s t a t e d ,  i n  1922, c o n c e r n in g  C o lo rado  

and Wyoming: "The common law r u l e  r e s p e c t i n g  r i p a r i a n  r i g h t s  i n  flowing-

w a t e r  n e v e r  o b t a i n e d  i n  e i t h e r  s t a t e " .  On the. b a s i s  o f  t h e s e  and a number 

o f  o t h e r  c o u r t  d e c i s i o n s .  W ells  H u tc h in s  c o n c lu d e s  t h a t  C o lo ra d o  h a d  a t  

no t im e  r e c o g n iz e d  th e  r i p a r i a n  d o c t r i n e .  17/

C a l i f o r n i a  h a s  lo n g  r e c o g n iz e d - b o th  th e  r i p a r i a n  d o c t r i n e  and th e  

d o c t r i n e  o f  a p p r o p r i a t i o n .  The C a l i f o r n i a  C i v i l  Code p r o v id e s  t h a t  a l l  

w a t e r s  w i t h i n  th e  s t a t e  a r e  t h e  p r o p e r t y  o f  th e  p e o p le  o f  t h e  s t a t e ,  and 

t h a t  r u n n in g  w a t e r  f lo w in g  i n  a r i v e r  o r  s t r e a m  o r  down a .c a n y o n  o r  r a v in e  

i s  . s u b j e c t  t o  a p p r o p r i a t i o n .  18/  T h is  r e s u l t e d  i n  a u n iq u e  s i t u a t i o n  i n  

as much as i t  a t t e m p te d  t o  combine two sy s te m s  o f  w a t e r  r i g h t s  t h a t  a r e  . 

i n h e r e n t l y  i n  c o n f l i c t .  The i n e v i t a b l e  r e s u l t  was e x t e n s i v e  l i t i g a t i o n .

As one w r i t e r  p o i n t s  o u t :

C a l i f o r n i a ’ s r e c o g n i t i o n  o f  r i p a r i a n  r i g h t s  i n  s u r f a c e  
s t r e a m s  c r e a t e d  an u n a v o id a b le  c o n f l i c t  w i th  use  u n d e r  
a p p r o p r i a t i o n  r i g h t s  f o r  w hich  a b a s i s  o f  compromise was 
n o t  found  u n t i l  t h e r e  h a s  b e e n  40 y e a r s  o f  l i t i g a t i o n .  19/

However, t h e  c o n f l i c t s  be tw e en  th e  w a t e r  sy s tem s  f i n a l l y  began  t o  be

r e s o l v e d  and e v e n t u a l l y  th e  s t a t e  has  b e e n  a b le  t o  e v o lv e  a w o rk a b le  sy s te m

o f  w a t e r  r i g h t s .

16 /  S ix -C o lo ra d o  443 (1 8 8 2 ) .

1 8 /  C a l i f o r n i a  C i v i l  Code ( S e c t i o n  1 4 1 0 ) .

1 9 /  H a r d in g ,  S. T . ,  W ate r  In  C a l i f o r n i a , (P a lo  A lto :.  N. P . P u b l i c a t i o n ,
1 9 6 0 ) ,  p .  26.

17/ Hutchins, Wells A., op. cit., p. 85.
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Out o f  t h e  e x p e r i e n c e  o f  th e  f i r s t  h u n d re d  y e a r s  o f  s t a t e ­
h o o d ,  C a l i f o r n i a  h a d  d e v e lo p e d  a w o rk a b le  w a t e r  r i g h t  ■ sy s te m  
u n d e r  w h ich  th o s e  u s i n g  w a t e r  c o u ld  d e te rm in e  th e  s e c u r i t y  o f .  
t h e i r  t i t l e  t o  t h e i r  u se  and t h o s e  p l a n n i n g  p r o j e c t s  to  u se  
u n a p p r o p r ia t e d ,  w a t e r  c o u ld  p r e d i c t ,  w i t h  r e a s o n a b le  c e r t a i n t y ,  
t h e  w a t e r  w hich  m igh t  be  a v a i l a b l e  f o r  u se . ,  2 0 /  '

/
In  1913 th e  C a l i f o r n i a  L e g i s l a t u r e  e n a c t e d  a g e n e r a l  W ater  Commission 

A ct c o v e r in g  a l l  u se s  o f  w a t e r .  Th is  Act w h ich  became e f f e c t i v e  i n  

December 1914 , a lo n g  w i t h  t h e  s u b s e q u e n t  amendments , fo rm  th e  b a s i c - s t a t u t e  

g o v e rn in g  a p p r o p r i a tj lon  r i g h t s  i n  s u r f a c e  s t r e a m s .  The W ate r  Commission 

Act was c o d i f i e d  i n  1943 as p a r t  o f  th e  W ater  Code..

Ground W ate r  R ig h ts

Ground w a t e r ,  t e c h n i c a l l y ,  r e f e r s  t o  a l l  a v a i l a b l e  w a t e r  s u p p l i e s  

u n d e r  t h e  s u r f a c e  o f  t h e  e a r t h .  . . . " a l l  w a t e r  i n  t h e  g round  t h a t  i s  f r e e  

t o  move by g r a v i t y  and to  e n t e r  w e l l s , c a p a b le  o f  b e in g  e x t r a c t e d  from  th e  

g round  a n d , s u s c e p t i b l e  t o  p r a c t i c a b l e  l e g a l  c o n t r o l " . 21 /  Ground w a t e r  

o c c u rs  due t o  t h e  p r e c i p i t a t i o n  and a b s o r p t i o n  o f  s u r f a c e  w a t e r s ,  i n c l u d i n g  

th o s e  f lo w in g  i n  s t r e a m s  and i s  c o n t i n u a l l y  i n  m o tion  from  h i g h e r  t o  low er ,  

a r e a s  on a c c o u n t  o f  g e o l o g i c a l  c o n d i t i o n s  and h y d r o s t a t i c  f o r c e s .

From a  l e g a l  s t a n d p o i n t ,  g round  w a t e r  i s  u s u a l l y  d iv id e d  i n t o  two 

c a t e g o r i e s :  ( I )  w a t e r  f lo w in g  i n  d e f i n e d  s u b t e r r a n e a n  s t r e a m s  a n d . ( 2 )

p e r c o l a t i n g ,  i . e , , w a t e r  f lo w in g  i n  c h a n n e ls  r e a s o n a b ly  as c e r t a i n  a b l e .

Ground w a t e r  h y d r o l o g i s t s  have  c r i t i c i z e d  th e  above c l a s s i f i c a t i o n  

o f  ground  w a t e r  i n t o  two d i s t i n c t  c a t e g o r i e s  as h a v in g  no s c i e n t i f i c

2 0 /  . I b i d . , p . 29 .

2 1 /  . H u t c h i n s , W ells  A . ,  o p . c i t . ,  p .  146 .
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b a s i s  o r  s a t i s f a c t o r y  a p p l i c a b i l i t y .  2 2 /  F o r  e x a m p le » Thompson o f  th e  

U n i te d  S t a t e s  G e o lo g ic a l  Survey  p o i n t s  o u t  t h a t  "much o f  t h e  c l a s s i f i c a t i o n  

o f  g round  w a t e r  a d o p te d  i n  many c o u r t  d e c i s i o n s  and by w i r t e r s  o f  l e g a l  

tex tbooks i s  n o t  c o n s i s t e n t  w i t h  s c i e n t i f i c  p r i n c i p l e s  o f  g round  w a t e r  h y d o l -  

o g y " .  2 3 /  C onsequen tly ,-  t h i s  d i s t i n c t i o n  h a s  b e e n  removed from  th e  w a t e r  

r i g h t s  s t a t u t e s  o f  a  number o f  W e ste rn  s t a t e s ,  e . g . , I d a h o ,  K a n sa s ,  Nevada, 

O regon , U ta h ,  Wyoming and N o r th  and South  D a k o ta .  However, s e v e r a l  s t a t e s ,  

i n c l u d i n g  b o th  C a l i f o r n i a  and T ex as ,  " w i th  t h e i r  g r e a t  deve lopm en ts  o f  

g round  w a t e r  f o r  v a r i o u s  p u r p o s e s  and t h e i r  m i l l i o n s  o f  a c r e s  o f  i r r i g a t e  

l a n d "  s t i l l  r e t a i n  t h i s  h i s t o r i c a l  d i s t i n c t i o n .  Even though  t h e  d i s t i n c ­

t i o n  b e tw e en  u n d e rg ro u n d  s t r e a m s  and p e r c o l a t i n g  w a te r s  made i n  c o u r t  

d e c i s i o n s  i s  n o t  alw ays s c i e n t i f i c ,  s t i l l  t h e  d i s t i n c t i o n  h a s  g a in e d  w ide  

r e c o g n i t i o n  i n  a lm o s t  a l l  l e g a l  d i s c u s s i o n s  o f  ground w a t e r .

The r i g h t s  o f  i n d i v i d u a l s  i n  ground  w a te r ,  a r i s e  from two c o n t r a s t i n g  

d o c t r i n e s  o f  law : ( I )  The Common Law o r  E n g l i s h  D o c t r in e  w hich  em phasizes

t h a t  t h e  w a t e r  i s  t h e  a b s o l u t e  p r o p e r t y  o f  t h e  o w n e r -o f  t h e  o v e r l y i n g  la n d  

i n  p e r p e t u i t y ;  a n d . (2) t h e  -D o c tr in e  o f . P r i o r  A p p r o p r ia t io n , - w h o s e  funda ­

m e n ta l  p r i n c i p l e  i s  t h a t  t h e  " f i r s t  i n  t im e ,  i s  th e  f i r s t  i n  r i g h t " . 24 /

2 2 /  Thompson and F i e l d e r ,  "Some Prob lem s R e l a t i n g  to  L e g a l  C o n t r o l  o f  Use 
o f .G r o u n d w a te r s " , 30 J o u r n a l  o f  A m erican  W ater  Works A s s o c i a t i o n . 
1049-61 .

2 3 /  . H u t c h i n s , W ells  A . ,  o p . c i t . ,, p .  25 ( q u o te d )  .

2 4 /  P i p e r ,  A r th u r  M ., " I n t e r p r e t a t i o n  and C u r r e n t  ■ S t a tu s  o f  Ground W ater  
R i g h t s " ,  p a p e r s  d e l i v e r e d  a t  t h e  w a t e r  r i g h t s  c o n fe r e n c e  h e l d  a t . th e  
K e l lo g g  C e n t e r ,  M ich igan  S t a t e  U n i v e r s i t y ,  E a s t  L a n s in g ,  M ic h ig a n ,  
(Match 1 9 6 0 ) ,  p .  6 8 .
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W ate r  r i g h t s  p l a y  a d e c i s i v e  r o l e  as f a r  as t h e  optimum u se  o f  th e  

g round  w a t e r  r e s o u r c e s  i s  c o n c e rn e d .  W ells  Hut c h i n s , w h i l e  d i s c u s s i n g  th e  

r e l a t i o n s  o f  th e  i n d i v i d u a l  r i g h t s  to  th e  p u b l i c  i n t e r e s t ,  p o i n t s  o u t  

t h a t  p r o t e c t i o n  o f  p r i v a t e  r i g h t s  o f  p r o p e r t y  i s  a m a t t e r  o f  p u b l i c  c o n c e r n ,  

b e c a u s e  c o n s t i t u t i o n a l  r i g h t s  a re  in v o k e d  i n  s e c u r i n g  th e  i n d i v i d u a l ’s 

r i g h t s .

S u b s t a n t i a l  p r i v a t e  r i g h t s  w i l l  be  and s h o u ld  be  p r o t e c t e d .  - 
T h is  i s  i n  th e  p u b l i c  i n t e r e s t .  On t h e  o t h e r  h a n d ,  th e  
p e r p e t u a t i o n  o f  u n s u b t a n t i a l , unused  and i l l - u s e d  r i g h t s  i n  
an overd raw n  ground  w a t e r  r e s e r v o i r  i s  n o t  i n  t h e  p u b l i c  
i n t e r e s t . • R e c e n t  h ig h  c o u r t  d e c i s i o n s ,  few though th e y  a r e ,  
i n d i c a t e  a g row ing  aw areness  o f  t h i s .  2 5 /

The u se  o f  u n d e rg ro u n d  s t r e a m s ,  i n  ,many o f  th e  W e ste rn  s t a t e s ,  i s  

g o v e rn e d  by t h e  same w a t e r  r i g h t s  d o c t r i n e  t h a t  i s  a p p l i e d  to  s u r f a c e  

w a t e r s .  F o r  i n s t a n c e ,  i f  a d e f i n i t e  u n d e rg ro u n d  s t r e a m  i s  found  i n  a 

r i p a r i a n  d o c t r i n e  s t a t e ,  i t s  w a t e r s  a r e  n o r m a l ly  s u b j e c t  t o  t h e  r i p a r i a n  

r i g h t s  r e c o g n iz e d  i n  t h a t  s t a t e .  L ik e w is e ,  i f  th e  u n d e rg ro u n d  s t r e a m  i s  

l o c a t e d  i n  a n •a p p r o p r i a t i o n  o r  m o d i f ie d  r i p a r i a n  d o c t r i n e  s t a t e ,  i t s  

w a t e r s  i n  m ost c a s e s  a re  a v a i l a b l e  f o r  a p p r o p r i a t i o n .  2 6 /

The laws r e l a t i n g  t o  t h e  ow nersh ip  and u se  o f  p e r c o l a t i n g  ground 

w a t e r  have  b e e n  d e v e lo p e d  m a in ly  by t h e  c o u r t s .

W ith su ch  e x c e p t io n s  and exemptions^ s t a t u t e s  in v o k in g  
th e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  h a v e  b e e n  a p p l i e d  to  
a l l  g round  w a t e r s  i n  C o lo ra d o ,  I d a h o , K a n sa s ,  N evada, New 
M exico , Oklahoma, O regon , South  D a k o ta ;  U ta h ,  W a sh in g to n ,  
and Wyoming. A r iz o n a  a p p l i e s  t h e  d o c t r i n e  i n  d e c l a r e d

2 5 /  H u tc h in s ,  W ells  A . ,  "G roundw a te r  L e g i s l a t i o n " ,  Rocky M oun ta in  Law 
R eview , VoI ;  30,- No.. 4,. 1958, p p .  1 -2 5 .

2 6 /  B a r lo w e , R a l e i g h ,  o p ■■ c i t . , p .  360.
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' c r i t i c a l  a r e a s '  f o r  use  o f  w a t e r  on new ly  d e v e lo p e d  l a n d .
In  C a l i f o r n i a ,  t h e  d o c t r i n e  a p p l i e s  t o  g round  w a t e r  t h a t  
may be  s u r p l u s  t o  th e  needs  o f  o v e r l y i n g  landow ners  and 
t h a t  a r e  p ro p o s e d  t o  be e x p o r t e d  beyond  th e  b a s i n  o f  
o r i g i n .  27 /

W ells  H u tc h in s  p o i n t s  o u t  i n  h i s  d i s c u s s i o n  o f  g round  w a t e r  

l e g i s l a t i o n ,  t h a t  th e  E n g l i s h  r u l e  was r e p l a c e d  i n  some s t a t e s  by th e  

A m erican  r u l e  o f  r e a s o n a b le  u s e .  .

T h is  r u l e  r e c o g n iz e s  t h e  la n d o w n e r 's  r i g h t  t o  c a p tu r e  and 
u se  t h e  w a t e r  t h a t  e x i s t s  i n  h i s  l a n d ,  b u t  l i m i t s  h im  to  such  
q u a n t i t y  o f  w a t e r  as i t  i s  n e c e s s a r y  f o r  some u s e f u l  p u rp o se  
i n  c o n n e c t io n  w i t h  t h e  l a n d  from w hich  th e  w a t e r  i s  e x t r a c t e d .
The c h i e f  l i m i t a t i o n s  a re  t h a t  w a s te  o f  t h e  w a t e r ,  o r  e x p o r t  
o f  t h e  w a t e r  f o r  d i s t a n t  u s e ,  a r e  n o t  r e a s o n a b le  i f  t h e  r e s u l t  
d e p r i v e s  o t h e r  o v e r l y i n g  landow ners  o f  t h e  o p p o r t u n i t y  t o  m ake . 
r e a s o n a b le  u se  o f  t h e  common•s u p p ly  o f  t h e i r  own l a n d s . 28 /

How p r e c i s e l y  does t h e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  o p e r a t e  w i th

r e s p e c t  t o  t h e  c o n t r o l  and u s e  o f  g round  w a te r?  F ig u re  11 i l l u s t r a t e s

t h i s . 2 9 /

New Mexico h a s  a  h i g h l y  r e g a r d e d  g round  w a t e r  code w hich  a s s e r t s  

p u b l i c  o w n ersh ip  o f  t h e  ground  w a t e r s  o f  t h e  s t a t e  and p r o v id e s  f o r  t h e i r  

a p p o r t io n m e n t  i n  t h e  p u b l i c  i n t e r e s t .  New Mexico A p p r o p r i a t i v e  G roundw ater  

S t a t u t e  was t h e  f i r s t  t o  be  p u t  i n t o  w ide  a d m i n i s t r a t i v e  o p e r a t i o n  and i t  

h a s  e s t a b l i s h e d  a g e n e r a l  p a t t e r n  f o r  much o f  t h e  s u b s e q u e n t  l e g i s l a t i o n  

o f  t h a t  s o r t .  The S t a t u t e  was f i r s t  e n a c t e d  i n  1927, was r u l e d  i n v a l i d  

owing to  t e c h n i c a l  d e f e c t s , and was r e p l a c e d  by  th e  c u r r e n t  s t a t u t e  e n a c t e d

2 8 /  H u t c h in s ,  W ells  A . ,  "G roundw ate r  L e g i s l a t i o n " ,  Rocky M oun ta in  Law 
Review , o p . c i t . ,  p p .  1 -2 5 .

27/ Piper-, Arthur M., op. cit., p. 71.

29 /  Oklahoma W ate r  R e so u rce s  B o a rd ,  O klahom a 's  W ater  R e s o u r c e s , (Okie-’ 
homa C i t y :  1 9 6 0 ) ,  p .  33..
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A.— A c ro s s  s e c t i o n  o f  s u b - s u r f a c e
( I )  S tream  o r  d ry  s t r e a m  b e d .  (2 )  L ayer  
o f  t o p - s o i l .  (3 )  P e rv io u s  m a t e r i a l  -  
s a n d ,  g r a v e l ,  e t c .  (4 )  Underground 
m a t e r i a l  -  r o c k ,  s h a l e .

*• • •  4  1  * T  *

B .— Recharge  by r a i n f a l l  and seepage
downward to  s u b - s u r f a c e  a r e a .

,p a r n  C \  F arm  D

C .— A p p r o p r i a t i o n  o f  w a t e r .

Farm ers A, B, C, and D have a p p r o p r i a t e d  ground w a t e r  i n  th e  y e a r s  1946, 1951, 
1942, and 1956, r e s p e c t i v e l y .  Farm er E d e c id e s  t o  a p p ly .  I f  th e  s t a t e  has  a sy s te m  
f o r  c o n t r o l l i n g  a p p r o p r i a t i o n s  o f  ground w a t e r ,  th e n  th e  A d m i n i s t r a t o r  w i l l  d e c id e  
on th e  a p p l i c a t i o n .  I f  th e  s t a t e  has  no a d m i n i s t r a t o r ,  b u t  s t i l l  h a s  t h e  sy s te m  o f  
p r i o r  a p p r o p r i a t i o n ,  th e n  th e  a p p l i c a t i o n  may be d e c id e d  by a l o c a l  a d m i n i s t r a t o r  
o r  by th e  c o u r t s  th ro u g h  an a d j u d i c a t i o n .

I f  ground w a t e r  l e v e l s  a re  low ered  t o  an e x c e s s iv e  e x t e n t ,  th e  l a t e s t  app ro -  
p r i a t o r s  may be o r d e r e d ,  i n  r e v e r s e  o r d e r  o f  a p p r o p r i a t i o n ,  t o  s to p  pumping u n t i l  
th e  s i t u a t i o n  i s  a l l e v i a t e d .  The f i r s t  i n  tim e i s  th e  f i r s t  i n  r i g h t .

F ig u re  11. An Example o f  P r i o r  A p p r o p r i a t i o n .

S o u rce :  Oklahoma W ater R esou rces  B oard ,  O klahom a's  W ater R e s o u r c e s . (Oklahoma
C i ty :  1 9 6 0 ) ,  p .  33.
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i n  1931 and amended by a d d i t i o n s  i n  1953. B a s ic  p r o v i s i o n s  o f  th e  s t a t u t e  

a r e  g iv e n  be low :

7 5 -1 1 -1 .  The w a t e r  o f  u n d e rg ro u n d  s t r e a m s ,  c h a n n e l s , a r t e s i a n  
b a s i n s ,  r e s e r v o i r s ,  o r  l a k e s ,  h a v in g  r e a s o n a b ly  a s c e r t a i n a b l e  
b o u n d a r i e s  and h e re b y  d e c l a r e d  t o  be  p u b l i c  w a te r s  and t o  
b e lo n g  t o  th e  p u b l i c  and t o  be  s u b j e c t  t o  a p p r o p r i a t i o n  f o r  
b e n e f i c i a l  u s e .  (M o d if ie d  by 75 -11 -9  and 7 5 -1 1 -2 1 ,  b e l o w . )

7 5 -1 1 -2 .  B e n e f i c i a l  u se  i s  t h e  b a s i s ,  t h e  m e a su re ,  and th e  
l i m i t  o f  th e  r i g h t  to  th e  u se  o f  th e  (g round )  w a t e r s .

7 5 -1 1 -9 .  A l l  u n d e rg ro u n d  w a te r s  o f  th e  S t a t e  o f  New Mexico 
a re  h e re b y  d e c l a r e d  t o  be  p u b l i c  w a t e r s  and t o  b e lo n g  to  
th e  p u b l i c  o f  th e  S t a t e  o f  New M exico and t o  be s u b j e c t  t o  
an a p p r o p r i a t i o n  f o r  b e n e f i c i a l  u se  w i t h i n  th e  S t a t e  o f  New 
M exico . A l l  e x i s t i n g  r i g h t s  t o  t h e  b e n e f i c i a l  use  o f  such  
w a t e r s  a re  h e re b y  r e c o g n iz e d .

7 5 -1 1 -2 0 .  No p e r s o n  s h a l l  w i th d ra w  w a t e r  from  any u n d e rg ro u n d  
s o u rc e  i n  th e  S t a t e  o f  New Mexico f o r  u se  i n  any o t h e r  s t a t e  
by d r i l l i n g  a w e l l  i n  New Mexico and t r a n s p o r t i n g  th e  w a t e r  
o u t s i d e  t h e  s t a t e  o r  by d r i l l i n g  a w e l l  o u t s i d e  t h e  b o u n d a r ie s  
o f  th e  s t a t e  and pumping w a t e r  from  u n d e r  la n d s  l y i n g  w i t h i n  
t h e  t e r r i t o r i a l  b o u n d a r i e s  o f  th e  S t a t e  o f  New M exico.

7 5 -1 1 -2 1 .  No p e r m i t  and l i c e n s e  t o  a p p r o p r i a t e  u n d e rg ro u n d  
w a t e r s  s h a l l  be  r e q u i r e d  e x c e p t  i n  b a s i n s  d e c l a r e d  by th e  
S t a t e  e n g i n e e r  t o  have  r e a s o n a b le  a s c e r t a i n a b l e  b o u n d a r i e s .

7 5 -1 1 -2 2 .  The S t a t e  e n g i n e e r  and th e  a t t o r n e y  g e n e r a l  o r  
t h e  v a r i o u s  d i s t r i c t  a t t o r n e y s  a re  a u t h o r i z e d  and d i r e c t e d  
t o  use  any and a l l  l e g a l  means n e c e s s a r y  to  e n f o r c e  th e  
p r o v i s i o n s  o f  ( th e  a c t ) .

In  1950 , t h e  c o n s t i t u t i o n a l i t y  o f  th e  New Mexico s t a t u t e  was c h a l l e n g e d ,  

b u t  th e  c o u r t  u p h e ld  i t s  v a l i d i t y .  The c h a l l e n g e r s  a rg u e d  t h a t  t h e  w a te r s  

a t  i s s u e  w ere  t h e i r  a b s o l u t e  p r o p e r t y ,  s i n c e  th e y  were owners o f  th e  o v e r -  

l y i n g  l a n d  ( in v o k in g  th e  p r i n c i p l e  o f  th e  common law d o c t r i n e ) .  The 

c o u r t  m a i n t a i n e d ,  h o w e v e r ,  t h a t  t h e  D e s e r t  Land Act o f  1877 h a d  s e t  

a p a r t  t h o s e  w a t e r s  f o r  d i s p o s i t i o n  by t h e  s t a t e .
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The a p p r o p r i a t i o n  d o c t r i n e  i s  r e g a r d e d  as th e  s o l e  b a s i s  f o r  a 

r i g h t  to  s u r f a c e  w a t e r  o r  g round w a t e r  i n  New M exico. B u t ,  i t  i s  i n t e r ­

e s t i n g  t h a t  t h e  S t a t e  Supreme C our t  i n  1958 d e c l a r e d  t h a t  t h e  town o f  

Las Vegas h a s  a param oun t  r i g h t  t o  a l l  t h e  w a t e r  r e q u i r e d  f o r  i t s  c o n t in u e d  

g r o w th , on th e  b a s i s  o f  a M exican c o l o n i z a t i o n  (P u e b lo )  g r a n t  i n  1835. 30 /  

In  Texas th e  u se  o f  g round  w a t e r  i s  r e g u l a t e d  by th e  common law doc­

t r i n e .  The s t a t e  a u t h o r i z e s  groups o f  w a t e r  u s e r s  t o  form  co n se rv a n c y  

d i s t r i c t s  f o r  " th e  c o n s e r v a t i o n ,  p r e s e r v a t i o n ,  p r o t e c t i o n  and r e c h a r g in g  

and t h e  p r e v e n t i o n  o f  w a s te  o f  th e  u n d e rg ro u n d  w a t e r  o f  an u n d e rg ro u n d  

w a t e r  r e s e r v o i r  o r  s u b d i v i s i o n  t h e r e o f " . 31 /  In  th e  h ig h  p l a i n s  a r e a  o f  

T e x a s ,  d i s t r i c t s  have  b e e n  fo rm e d 'a n d  a re  o p e r a t i n g  u n d e r  t h i s  a c t .  32 /  

Ground w a t e r  p l a y s  a dom inan t r o l e  i n  th e  o v e r a l l  w a t e r  s u p p ly  o f  

A r iz o n a .  F o r  e x a m p le ,  as much as 70 p e r c e n t  o f  th e  t o t a l  w a t e r  u se d  f o r  

i r r i g a t i o n  i n  th e  s t a t e  i n  1952 came from ground  w a t e r  s o u r c e s ,  c a u s in g  

a c o n s i d e r a b l e  lo w e r in g  o f  th e  ground w a t e r  l e v e l .  The f i r s t  s e r i o u s  

a t t e m p t  t o  r e g u l a t e  th e  u se  o f  g round w a t e r  i n  A r iz o n a  found  e x p r e s s io n  

i n  t h e  form o f  th e  Ground W ate r  Code o f  1948. This  W ater  Code, how ever ,  

s u f f e r e d  from  s e r i o u s  d e f e c t s  and i n  1951 a com m ittee  was a p p o in t e d  to  

s tu d y  th e  g round  w a t e r  s i t u a t i o n  and t o  recommend methods o f  s t r e n g t h e n i n g  

t h e  W ate r  Code. Recommendation o f  th e  U nderg round  W ater  Commission was

3 0 /  Thomas, H a ro ld  E.-, " E s s e n t i a l s  f o r  Optimum Use o f  Ground W ater
R e s o u r c e s " ,  W este rn  R e so u rce s  C o n fe re n c e  1959 , (B o u ld e r :  U n i v e r s i t y
o f  C o lo rad o  P r e s s ,  1960) , p .  184.

3 1 /  Texas Laws, 1949, U nderg round  W a t e r - B i l l ,  S e c t io n  3c .

3 2 /  Duggan, "Texas G roundw ater  Law", P ro c e e d in g s  1954, U n i v e r s i t y  o f  
T e x a s ,  W ater  Law C o n fe re n c e .
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t h a t  t h e r e  was g r e a t  n e e d  f o r  r e g u l a t o r y  l e g i s l a t i o n  to  p r e v e n t  f u r t h e r  

e x c e s s i v e  d i s c h a r g e s  i n  t h i s  d i r e c t i o n .  Dean Mann has  v e ry  w e l l  summed up 

th e  e x i s t i n g  s i t u a t i o n  w i t h  r e s p e c t  to  g round  w a t e r  u se  i n  A r iz o n a :

Ground w a t e r  laws have  p e rh a p s  p r e v e n t e d  th e  e x p a n s io n ,  of 
a g r i c u l t u r e  and f u r t h e r  o v e r -d e v e lo p m e n t  o f  l a n d  d e p e n d en t  
on g round  w a t e r ,  b u t  th e y  have  n o t  r e d r e s s e d  th e  s e r i o u s  
im b a la n c e  o f  w i th d r a w a l  and s u p p ly  t h a t  e x i s t e d  b e f o r e  th e  
laws w ere  p u t  on s t a t u t e  b o o k s . 33 /

The g round  w a t e r  law i n  Nevada i s  b a s e d  on " p r e f e r e n t i a l  u s e " .  34/  

T h is  r e s e m b le s  c l o s e l y  t h e  " h i g h e s t  and b e s t  u s e "  o f  th e  m o d i f ie d  d o c t r i n e  

o f  r i p a r i a n  r i g h t s . The i n c o r p o r a t i o n  o f  " p r e f e r e n t i a l  u s e "  i n t o  th e  

g round  w a t e r  law o f  Nevada i s ,  i n  p a r t ,  an a t t e m p t  to  s o lv e  t h e  p ro b le m  

o f  g round  w a t e r  b a s i n  d i s c h a r g e s .  These d i s c h a r g e s  have  r e s u l t e d  i n  

m arked r e d u c t i o n  i n  th e  c a p a c i t y  o f  th e  r e s e r v o i r ,  c r a c k in g  o f  masonry 

and c o n c r e t e  f l o o r s ,  r u p t u r e s  o f  p i p e l i n e s  l e a d i n g  from  w e l l s ,  damage 

t o  pum ping e q u ip m e n t ,  b ro k e n  w a t e r  l i n e s ,  and c ra c k e d  c u rb s  and s t r e e t s .

Under t h i s  a u t h o r i z a t i o n  (Nevada S t a t e  Law NRS534 . 120 , A r t . 2) 
th e  d r i l l i n g  o f  i r r i g a t i o n  w e l l s  h a s  b e e n  p r o h i b i t e d  i n  th e  
h i g h l y  d e v e l o p e d .p a r t  o f  Las Vegas V a l l e y ,  a l th o u g h  m u n ic ip a l  
and d o m e s t ic  w e l l s  s t i l l  may be  d r i l l e d .  The s t a t e  a l s o  h a s  ■ 
r e c o g n iz e d  p r e f e r e n t i a l  u se  o f  w a t e r  f o r  d o m e s t ic  u se  i n  t h a t  
a maximum o f  1 ,440  g a l l o n s  p e r  day p e r  h o u s e h o ld  may be  w i t h ­
drawn f o r  d o m e s t ic  u se  w i t h o u t  r e g a r d  to  o t h e r  w a t e r  r i g h t s . 35 /

The b a s i c  r u l e  t h a t  g ove rns  th e  r i g h t s  t o  th e  use  o f  g round  w a t e r

i n  C a l i f o r n i a  i s  an o u tg ro w th  o f  th e  A m erican  r u l e  o f . r e a s o n a b le  use

33 /  Mann, Dean E. , o£_. c i t . ,  p .  6 6 .

3 4 /  G e o lo g ic a l  S u rv e y ,  The G roundw ater  S i t u a t i o n  i n  N evada, 1 9 6 0 , 
(W a sh in g to n ,  D. C . :  U n i t e d  S t a t e s  D e p a r tm en t  o f  th e  I n t e r i o r ,
1 9 6 1 ) ,  p . 6 .

3 5 /  M alm berg , G. T . , Land S u b s id en c e  i n  Las Vegas V a l l e y ,  N ev ad a ,
G e o lo g ic a l  S u rv e y ,  (W a sh ing ton , D. C . :  U n i t e d  S t a t e s  D epa r tm en t
o f  th e  I n t e r i o r ,  1 9 6 4 ) ,  p .  6 .
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known as th e  C a l i f o r n i a  C o r r e l a t i v e  D o c t r i n e , o r  d o c t r i n e  o f  c o r r e l a t i v e

r i g h t s . Th is  d o c t r i n e  im p l ie s  t h a t

th e  r i g h t s  o f  a l l  landow ners  o v e r  a common b a s i n ,  s a t u r a t e d  
s t r a t a  o r  u n d e rg ro u n d  r e s e r v o i r  a re  c o - e q u a l  o r  c o r r e l a t i v e , 
and t h a t  one landow ner  c a n n o t  e x t r a c t  more th a n  h i s  s h a r e  
e v e n  f o r  u se  on h i s  own l a n d s ,  w here  th e  r i g h t s  o f  o t h e r s  
a re  i n j u r e d  t h e r e b y ; n o r  can he  c la im  more th a n  t h i s  s h a r e  
on th e  g round  o f  p e c u l i a r  b e n e f i t  t o  him  from  i t s  u s e .

Thus, r i g h t s  o f  u se  u n d e r  t h i s  d o c t r i n e  a r e  b a s e d  on l o c a t i o n  o f  th e

la n d  i n  r e l a t i o n  t o  th e  w a t e r  s u p p ly .  In  o t h e r  w o rd s ,  owners o f  a l l

la n d s  t h a t  o v e r l i e  s u p p ly  o f  p e r c o l a t i n g  w a t e r  have  c o r r e l a t i v e  o r

c o - e q u a l  r i g h t s  t o  t h e  u se  o f  t h e  w a t e r ,  j u s t  as have  th e  owners o f

r i p a r i a n  la n d s  i n  th e  w a t e r s  o f  t h e  s t r e a m  to  w hich  t h e i r  la n d s  a re

c o n t ig u o u s .  36 /

W ater  R ig h t s  and W ate r  T r a n s f e r

W ate r  r i g h t s  o r  laws g o v e rn in g  th e  ow nersh ip  and u se  o f  w a t e r  c o n s t i ­

t u t e  a s i g n i f i c a n t  i n s t i t u t i o n a l  f a c t o r  i n  w a t e r  r e s o u r c e  deve lopm en t i n  

t h e  U n i te d  S t a t e s .  A s tu d y  o f  t h e  p ro b le m  o f  w a t e r  t r a n s f e r  i n  r e l a t i o n  

t o  w a t e r  r i g h t s  w i l l  r e v e a l  t h a t  t h e  two a re  i n e x t r i c a b l y  in te r w o v e n .  In  

o t h e r  w o rd s ,  w a t e r  laws o b t a i n i n g  i n  a p a r t i c u l a r  a r e a  h a v e  a v e ry  d e f i n i t e  . 

b e a r i n g  on th e  p ro b le m  o f  w a t e r  t r a n s f e r .  What fo l lo w s  i s  an a t t e m p t  to  

s tu d y  how p r e c i s e l y  th e  two m a jo r  w a t e r  laws — r i p a r i a n  and a p p r o p r i a t i o n  

d o c t r i n e s — l i m i t  a n d /o r  o b s t r u c t  t h e  f r e e  t r a n s f e r  o f  w a t e r  be tw een  uses

3 6 /  H u t c h i n s , W ells  A . ,  " C a l i f o r n i a  G roundw ate r:  L e g a l  P r o b le m s " ,
C a l i f o r n i a  Law R ev iew , December 1957, p .  689.
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( d o m e s t i c ,  m u n ic ip a l ,  a g r i c u l t u r a l ,  i n d u s t r i a l ,  r e c r e a t i o n a l ,  e t c . )  and 

u s e r s  ( i n d i v i d u a l s ,  f i r m s ,  p u b l i c  d i s t r i c t s ,  governm ent a g e n c i e s ,  e t c . ) .

The R i p a r i a n  D o c t r i n e . — Clyde .0. M artz  p o i n t s  o u t  t h a t , th e  s t r i c t  

r i p a r i a n  d o c t r i n e  c o u ld  o b s t r u c t  d e s i r a b l e  w a t e r  t r a n s f e r  i n  t h r e e  

d i s t i n c t  w a y s .

F i r s t  o f  a l l ,  t h e  r i g h t ,  b e in g  p a r t  and p a r c e l  o f  r i p a r i a n  
l a n d ,  c a n n o t  be  t r a n s f e r r e d  t o  n o n - r i p a r i a n  d o m e s t i c  ̂ i n d u s ­
t r i a l ,  o r  a g r i c u l t u r a l  p u r p o s e s  o v e r  t h e  o b j e c t i o n  o f  o t h e r  
r i p a r i a n  p r o p r i e t o r s  on th e  s t r e a m .  . . . E xcep t  to  t h e  e x t e n t  
t h a t  p a r t i c u l a r  s t a t e s  h a v e  g iv e n  c o n s t i t u t i o n a l  o r  s t a t u t o r y  
r e c o g n i t i o n  t o  n o n - r i p a r i a n  u se s  on some o t h e r  b a s i s  th a n  
r i p a r i a n  r i g h t , t h i s  a s p e c t  o f  t h e  r i p a r i a n  d o c t r i n e  s e v e re ly "  
l i m i t s  w a t e r  t r a n s f e r s .  A se c o n d  l i m i t i n g  f a c t o r  i n  th e  
r i p a r i a n  d o c t r i n e  e x i s t s  i n  t h e  f a c t  t h a t  r i p a r i a n  l a n d . i s  
g e n e r a l l y  c o n f in e d  t o  t h e  w a te r s h e d  o f  t h e  s o u rc e  s t r e a m  and 
t o  a r e a s o n a b le  d i s t a n c e  from  t h e  p o i n t  o f  any d i v e r s i o n .  A 
t h i r d  l i m i t a t i o n  on t r a n s f e r  e x i s t s  i n  th e  narrow  c l a s s i f i c a ­
t i o n  t h a t  h a s  b e e n  g iv e n  t o  p r i v i l e g e  r i p a r i a n  u ses  i n  many 
j u r i s d i c t i o n s .  37 /

R i p a r i a n  d o c t r i n e  i n  i t s  s t r i c t  form  h a s  b e e n  m o d i f ie d  i n  r e c e n t  

y e a r s  by m ost o f  th e  s t a t e s  to  a r e a s o n a b le  u se  d o c t r i n e  which- p e r m i t s  

a num ber o f  c o n sum ptive  and m o d e r a te ly  p o l l u t i n g  r i p a r i a n  u s e s .  A l though  

t h i s  i s  an im provem ent o v e r , t h e  o ld  one i n  many r e s p e c t s ,  i t  s t i l l  c o n t in u e s  

t o  be  a d e t e r r e n t  t o  f r e e  w a t e r  t r a n s f e r .  S in c e  i t  b a s e s  r i g h t s  on la n d  

o w n e r s h ip ,  i t  w i l l  a lw ays o b s t r u c t  t r a n s f e r s  to  n o n - r i p a r i a n  la n d s  and 

u s e s , t o  la n d s  beyond  a s t r e a m  w a te r s h e d  o r  more th a n  a r e a s o n a b le

37 /  M a r t z , C lyde 0 . ,  " L e g a l  Problem s i n  W ater  T r a n s f e r " ,  W ate r  T r a n s f e r  
P r o b le m s , (R e p o r t  No. 1 0 ) ,  C o n fe re n c e  P ro c e e d in g s  o f  t h e  Committee 
on th e  Economics o f  W ater  R eso u rce  D evelopm ent o f  th e  WAERC, 
( P o r t l a n d ,  Oregon: December 1961) , p .  41.
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d i s t a n c e  from  th e  s u p p ly ,  "and  t o  u s e s  t h a t  a r e  n o t  c o m p a t ib le  w i t h  th e  

n a t u r a l  f low  o f  r e a s o n a b l e - u s e  v a r i a t i o n s  o f  th e  d o c t r i n e  i n  p a r t i c u l a r  

j u r i s d i c t i o n s " .

The A p p r o p r i a t i o n  D o c t r i n e . — One c h a r a c t e r i s t i c  o f  t h e  a p p r o p r i a t i o n

d o c t r i n e  te n d s  t o  impede th e  f r e e  t r a n s f e r  o f  w a t e r  be tw e en  u se s  and u s e r s .

T hat i s  th e  p r e v a i l i n g  i d e a  t h a t  t h e  a p p r o p r i a t i o n  e x te n d s  
n o t  t o  w a t e r  a l o n e ,  o r  t o  b e n e f i c i a l  u s e ,  b u t  t o  t h e  l e v e l  and 
p e r i o d  o f  s t r e a m  f low  t h a t  e x i s t e d  a t  t h e  d a te  o f  a p p r o p r i a t i o n .
W hile  t h e  c o u r t s  a re  r e l u c t a n t  t o  m a i n t a i n  th e  l e v e l  o f  s t r e a m  
flow  as a g a i n s t  j u n i o r  p a r t i e s  s e e k i n g  t o  make a f u l l  a p p ro ­
p r i a t i o n  o f  th e  s o u r c e ,  th e y  have  b e e n  w i l l i n g  t o  g iv e  b o th  
s e n i o r s  and j u n i o r s  t h i s  p r o t e c t i o n  a g a i n s t  changes i n  th e  
c h a r a c t e r  o r  p l a c e  o f  a p p r o p r i a t i o n .  A lth o u g h  t h i s  p r a c t i c e  
does n o t  p r e v e n t  th e  f u l l  a p p r o p r i a t i o n  o f  th e  s t r e a m ,  i t  
m ost c e r t a i n l y  o b s t r u c t s  t h e  f r e e  t r a n s f e r  o f  w a t e r  from 
o r i g i n a l  low p r o d u c t i v e  u se s  to  h ig h  p r o d u c t i v e  u se s  t h a t  may 
be  d i c t a t e d  by econom ic  and p o p u l a t i o n  g row th . 38 /

A c c o rd in g  t o  M a r t z ,

d o c t r i n a l  b a r r i e r s  t o  t h e  t r a n s f e r  o f  w a t e r  a re  much more 
i n h e r e n t  i n  th e  r i p a r i a n  s y s te m  th a n  i n  th e  a p p r o p r i a t i o n  
s y s te m . T h e - l a t t e r  p ro d u c e s  b a r r i e r s  o f  t h i s  k in d  o n ly  to  
t h e  e x t e n t  t h a t  i t  g iv e s  an a p p r o p r i a t o r  a c la im  on th e  c u r r e n t  
and l e v e l  o f  t h e  s t r e a m  beyond  t h a t  n ee d ed  f o r  h i s  p r e s e n t  
b e n e f i c i a l  u s e s . '3 9 /

W antrup a l s o  e x p r e s s e s  th e  same v iew  when he s t a t e s :

A p p r o p r i a t i v e  r i g h t s  a r e  b e t t e r  s u i t e d  f o r  such  t r a n s f e r  
( i . e . ,  t r a n s f e r  o f  w a t e r  r i g h t s )  t h a n  r i p a r i a n  r i g h t s  b e c a u s e  
t h e  fo rm e r  a re  c l e a r l y  d e f in e d  i n  q u a n t i t y ,  p r i o r i t y ,  p o i n t s  
o f  d i v e r s i o n  and o t h e r  w ays .  40 /

3 8 /  I b i d . . p .  44.

3 9 /  I b i d . , p .  44.

4 0 /  W a n tru p , C i r i a c y , "C oncep ts  Used as Economic C r i t e r i a  f o r  a  System  
o f  W ate r  R i g h t s " ,  Economics and P u b l i c  P o l i c y  i n  W ate r  R e so u rce  
D e v e lo p m e n t , (Ames: Iowa S t a t e  U n i v e r s i t y  P r e s s ,  1965) , p .  261.
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A l l  t h i s  does n o t  im ply  t h a t  th e  a p p r o p r i a t i o n  d o c t r i n e  i s  th e  most 

i d e a l  s y s te m  f o r  f a c i l i t a t i n g  th e  d e s i r a b l e  t r a n s f e r  o f  w a t e r  b e tw een  u se s  

and u s e r s .  I n  f a c t ,  t h e r e  a re  s e v e r a l  a d m i n i s t r a t i v e ,  i n s t i t u t i o n a l ,  

e v i d e n t i a r y  and j u r i s d i c t i o n a l  p r a c t i c e s  w h ich  r e n d e r  w a t e r  t r a n s f e r  

e x t r e m e ly  d i f f i c u l t  u n d e r  t h e  a p p r o p r i a t i o n  d o c t r i n e



PART I I

MONTANA'S WATER TRANSFER: ECONOMIC AND INSTITUTIONAL DIMENSIONS



CHAPTER IV

WATER TRANSFER IN MONTANA: ECONOMIC ASPECTS

I n t r o d u c t i o n

The w a t e r  s i t u a t i o n  t h a t  e x i s t s  i n  M ontana a t  p r e s e n t  i s  u n i q u e . 

M ontana h a s  an a b u n d a n t  s u p p ly  o f  w a t e r — i n  f a c t , i t  i s  th e  l a r g e s t  h e a d ­

w a t e r  s t a t e  i n  th e  n a t i o n  and i t s  d r a in a g e  f low s i n t o  two o f  th e  n a t i o n ' s  

g r e a t e s t  r i v e r s :  th e  Colum bia and th e  M is s o u r i .  The u n iq u e n e s s  o f  th e

s i t u a t i o n  i s  t h a t  M ontana i s  c u r r e n t l y  u s in g  l e s s  th a n  h a l f  i t s  w a t e r  and 

y e t  h a s  no  c o n s t i t u t i o n a l  p r o v i s i o n s  o r  s t a t u t e s  d e f i n i t e l y  r e c o r d i n g  i t s  

r i g h t s  t o  w a t e r s  o r i g i n a t i n g  w i t h i n  i t s  b o u n d a r i e s . I /  And t h e  s t a t e  

c a n n o t  m a i n t a i n  i t s  r i g h t s  to  unused  w a t e r  i n d e f i n i t e l y .  I f  a d d i t i o n a l  

p r o f i t a b l e  u s e s  f o r  t h e  unused  w a t e r  a re  n o t  d e v e lo p e d  w i t h o u t  f u r t h e r  

d e l a y , c o m p e t i t i v e  u s e s  dow nstream  w i l l  u n d o u b te d ly  e s t a b l i s h  r i g h t s  to  

M ontana w a t e r  by means o f  p r i o r  b e n e f i c i a l  u s e .

In  . f a c t ,  c o m p e t i t io n  f o r  M o n ta n a 's  w a t e r  i s  g row ing  s w i f t l y  and 

s t e a d i l y .  Downstream u se s  on t h e  M i s s o u r i , such  as b a rg e  t r a n s p o r t a t i o n ,  

can e s t a b l i s h  use  r i g h t s .  S i m i l a r l y ,  pow er and o t h e r  u se s  dow nstream  on 

t h e  C olum bia  can e s t a b l i s h  u se  r i g h t s .  F u r t h e r ,  t h e r e  i s  t h e  s t r o n g  

p o s s i b i l i t y  o f  M ontana l o s i n g  i t s  u n used  w a t e r  th ro u g h  i n t e r - b a s i n  t r a n s f e r s  

from  s u r p l u s  t o  d e f i c i t  a r e a s .  2 /  M ontana i s  one o f  t h e  few s t a t e s  i n  th e

JL/ R enne , R oland  R . ,  " C o m p e t i t io n  f o r  M o n ta n a 's  W ater W i l l  C o n t in u e  to  
I n c r e a s e " ,  M ontana Farm er S tockm an . ( A p r i l  7 , 1 9 6 6 ) ,  p .  13.

TJ From a  sp e e c h  g iv en  a t  t h e  a n n u a l  m e e t in g  o f  t h e  S t a t e  R u ra l  Areas 
Developm ent Committee h e l d  i n  Bozeman on F e b ru a ry  17 , 1966 , (as 
r e p o r t e d  i n  t h e  Bozeman C h r o n i c l e , F e b ru a ry  18 , 1966) .
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n a t i o n  w i t h  a w a t e r  s u r p l u s . (A lso  i n c l u d e d  i n  t h i s  c a te g o r y  a re  Oregon 

and W a sh in g to n . )  A l th o u g h  M ontana does n o t  have  a r e a l  w a t e r  p ro b le m  

now, i t  i s  e d g in g  c l o s e r  to  i t ,  and w i t h o u t  a u se  p ro g ra m , i s  v u l n e r a b l e  

t o  l o s i n g  w a t e r  t o  o t h e r  b a s i n s .

How c o u ld  a d d i t i o n a l  p r o f i t a b l e  u s e s  be made o f  M ontana’ s u n tap p e d  

w a t e r  p o t e n t i a l ?  Th is  i s  p e rh a p s  th e  m ost i m p o r ta n t  p ro b le m  t h a t  m e r i t s  

a t t e n t i o n  i n  s o l v i n g  th e  s i t u a t i o n  t h a t  c o n f r o n t s  t h e  s t a t e .  A c c o rd in g  

t o  one e s t i m a t e ,  M o n ta n a 's  w a t e r  needs  i n  t h e  im m edia te  f u t u r e  w i l l  be  a 

minimum o f  an a d d i t i o n a l  5 m i l l i o n  a c r e - f e e t  a y e a r .  3 /  T h is  e s t i m a t e  does 

n o t  i n c l u d e  th e  demand f o r  w a t e r  f o r  i n d u s t r i a l  and r e c r e a t i o n  u s e s . The 

demand f o r  w a t e r  f o r  r e c r e a t i o n  u se s  i s  e x p e c t e d  t o  i n c r e a s e  by  l e a p s  and 

bounds i n  t h e  y e a r s  t o  come i n  M ontana. As one w r i t e r  h a s  p u t  i t ,  "an  o u t ­

d o o r  r e c r e a t i o n  e x p l o s i o n  i s  g o in g  t o  h i t  M on tana" ,  i n  l a r g e  m easu re  due 

t o  an i n c r e a s e  i n  t h e  demand f o r  w a t e r - b a s e d  r e c r e a t i o n  on th e  p a r t  o f  

b u t - o f - s t a t e  v i s i t o r s .  A l s o ,  t h e  w a t e r  demand f o r  i n d u s t r i a l  p u rp o se s  w i l l  

i n c r e a s e ,  though  n o t  s p e c t a c u l a r l y .  A l l  t h e s e  p o i n t  to  th e  f a c t  t h a t  

o p p o r t u n i t i e s  f o r  t h e  p r o f i t a b l e  use  o f  w a t e r  w i t h i n  M ontana a r e  by no 

means l a c k i n g .  What i s  a c t u a l l y  l a c k i n g  i s  a c o m p le te ,  d e t a i l e d  and 

r e l i a b l e  i n v e n t o r y  o f  t h e  p o s s i b l e  w a t e r  u s e s  w i t h i n  t h e  s t a t e  i n  th e  y e a r s  

t o  come. T here  i s  a p r e s s i n g  n e e d  f o r  su ch  com prehens ive  demand p r o j e c t i o n s .

3 /  Mooney, Thomas E . ,  "Hungry Eyps Covet M ontana W a te r " , The B i l l i n g s  
G a z e t t e , (F e b ru a ry  16 , 1 9 6 6 ) ,  p .  12.
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" A lre a d y  t h e  h u n g ry  eyes  o f  s i s t e r  w e s t e r n  s t a t e s  a re  on M ontana w a t e r  and 

t h e  g leam  t h a t  i s  b e g in n i n g  to  a p p e a r  may become a f i r m  beam w i t h i n  th e  

n e x t  d e c a d e . "  hj

In  a d d i t i o n  to  th e  need  f o r  a v o id in g  t h e  p o s s i b i l i t y  o f  l o s i n g  Montana 

w a t e r  t o  o t h e r  s t a t e s ,  t h e r e  i s  t h e  ca se  f o r  d e v e lo p in g  th e  S t a t e ' s  w a t e r  

r e s o u r c e s  t o  e n s u r e  t h e  advancem ent o f  i t s  economy. Renne i n  t h i s  connec­

t i o n  h a s  drawn a t t e n t i o n  t o  t h e  r o l e  o f  t h e  new f e d e r a l  p ro g ram  i n  th e  

deve lopm en t o f  M o n ta n a 's  w a t e r  r e s o u r c e s .  "T hese  program s p r o v id e  Montana 

w i t h  a g o ld en  o p p o r t u n i t y  to  d e v e lo p  sound  p l a n s  and embark on w a t e r  

and r e l a t e d  r e s o u r c e  deve lopm en t p r o j e c t s  t h a t  w i l l  be  h i g h l y  b e n e f i c i a l " .  5 /  

(T h is  a s p e c t  i s  d i s c u s s e d  i n  d e t a i l  e l s e w h e r e . )

A g a in s t  t h i s  b r o a d e r  b a c k g ro u n d  we w i l l  exam ine and a n a ly z e  i n  t h i s  

c h a p t e r  t h e  p r i n c i p a l  econom ic  f a c t o r s  t h a t  h a v e  a s i g n i f i c a n t  b e a r i n g  on 

t h e  p ro b le m  o f  w a t e r  t r a n s f e r  and th e  more e f f i c i e n t  u t i l i z a t i o n  of 

M o n ta n a 's  w a t e r  r e s o u r c e s .  The s e c t i o n  t h a t  fo l lo w s  o u t l i n e s  t h e  c u r r e n t  

w a t e r  s i t u a t i o n  i n  M ontana i n  term s o f  t h e  s u p p ly  o f  and th e  demand f o r  

w a t e r .  The t h i r d  s e c t i o n  a t t e m p ts  t o  fo c u s  a t t e n t i o n  on th e  n e e d  f o r  

and th e  p rob lem s i n v o lv e d  i n  t r a n s f e r r i n g  w a t e r  be tw e en  u se s  and u s e r s  

i n s i d e  M ontana . H aving  d i s c u s s e d  th e  n e e d  f o r  w a t e r  t r a n s f e r ,  t h e  n e x t  

s e c t i o n  p ro c e e d s  t o  exam ine th e  im p o r ta n t  e le m e n ts  o f  t h e  f u t u r e  p a t t e r n

4 /  I b i d . , p .  12.

5 /  R enne , R o land  R . ,  op_. c i t . , p .  13.
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o f  w a t e r  demand i n  M ontana. I t  i s  p o i n t e d  o u t  i n  t h i s  s e c t i o n  t h a t  w a t e r -  

b a s e d  r e c r e a t i o n  w i l l  assume a new s i g n i f i c a n c e  i n  t h e  S t a t e  i n  t h e  n e a r  

f u t u r e .

C u r r e n t  W ater  S i t u a t i o n  In  M ontana

Supply  o f -W a te r

S u r fa c e  W a te r . — S u r fa c e  w a t e r  c o n s t i t u t e s  th e  m a jo r  s o u rc e  o f  w a t e r  

s u p p ly  i n  M ontana . The s u r f a c e  w a t e r  o f  M ontana d r a in s  i n t o  th e  P a c i f i c  

O cean , t h e  G u lf  o f  M exico , and th e  Hudson Bay. In  a d d i t i o n ,  t h e r e  a r e  a 

few s m a l l  c lo s e d  b a s i n s  n e a r  th e  n o r t h e r n  b o r d e r  e a s t  o f  t h e  C o n t i n e n t a l  

D iv id e  and n o r th w e s t  o f  B i l l i n g s . The a r e a  o f  M ontana e a s t  o f  th e  

C o n t i n e n t a l  D iv id e  l i e s  i n  t h e  G re a t  P l a i n s  and d r a i n s  i n t o  t h e  main s tem  

o f  th e  M is s o u r i  R iv e r  o r  i t s  t r i b u t a r y ,  t h e  .Y e l lo w s to n e .  The w e s t e r n  p a r t  

o f  th e  s t a t e  abounds i n  m o u n ta in s  and v a l l e y s  and i s  d r a i n e d  by  t r i b u t a r i e s  

o f  t h e  Colum bia R iv e r — th e  K o o te n a i ,  and t h e  C la rk  F o rk .

The r e l a t i v e  d i s c h a r g e  o f  th e  p r i n c i p a l  s t r e a m s  f lo w in g  th ro u g h  

M ontana i s . s h o w n  i n  t h e  s c h e m a t ic  map o f  F ig u r e  1 2 .*  The Colum bia R iv e r  

B a s in  c o n s t i t u t e s  17 p e r c e n t  o f  t h e  a r e a  o f  th e  s t a t e  and a c c o u n ts  f o r  

58 p e r c e n t  o f  t h e  t o t a l  s t r e a m f lo w  o f  63 ,0 0 0  c u b ic  f e e t  p e r  s e c o n d .  N e a r ly  

82 p e r c e n t  o f  t h e  s t a t e  l i e s  i n  t h e  M is s o u r i  R iv e r  B a s in  and h a s  40 p e r c e n t

*The l i n e  w id th  o f  s t r e a m s  r e p r e s e n t s  t h e  mean d i s c h a r g e . The w id th  i s  
v a r i e d  as t h e  s q u a re  r o o t  o f  t h e  d i s c h a r g e  t o  e n a b le  v i s u a l i z a t i o n  o f  
m a jo r  s t r e a m s  th r o u g h o u t  t h e i r  l e n g t h .
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N s e e  u p p e r  s c a l e . )

F ig u r e  12. Mean D is c h a rg e  o f  P r i n c i p a l  S t r e a m s .

S o u r c e : U n i t e d  S t a t e s  G e o lo g ic a l  Survey  and M ontana B ureau  o f  Mines and G eology ,
M in e r a l  and W ater  R e so u rce s  o f  M on tana . (W ash ing ton , D. C . :  May 1 9 6 3 ) .
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o f  th e  w a t e r  s u p p ly .  The Hudson Bay d r a in a g e  a r e a  c o n s i s t s  o f  l e s s  th a n  

h a l f  o f  one p e r c e n t  o f  th e  d r a in a g e  a r e a  o f  t h e  s t a t e  and h a s  a lm o s t  two 

p e r c e n t  o f  t h e  s t r e a m f lo w .

The a r e a l  d i s t r i b u t i o n  o f  th e  mean a n n u a l  r u n o f f  as e q u i v a l e n t  in c h e s  

o f  d e p th  o v e r  th e  la n d  s u r f a c e  i s  shown g e n e r a l i z e d  i n  F ig u re  13. The 

mean a n n u a l  r u n o f f  v a r i e s  from  more th a n  40 in c h e s  t o  l e s s  th a n  0 .2 5  in c h  

and a v e ra g e s  a b o u t  3 .5  i n c h e s  f o r  t h e  S t a t e .  The g e n e r a l l y  m oun ta inous  

a r e a s  w e s t  and e a s t  o f  th e  C o n t i n e n t a l  D iv id e  have  a r e l a t i v e l y  h ig h  

r u n o f f .  The r u n o f f  i s  l e s s  th a n  one in c h  i n  ab o u t  h a l f  o f  t h e  S t a t e .

G ro u n d w a te r . — Ground w a t e r  i s  one o f  M o n ta n a 's  m ost v a l u a b l e  r e s o u r c e s  

and t h e r e  h a s  b e e n  a  s t e a d y  i n c r e a s e  i n  i t s  u se  i n  r e c e n t  y e a r s .  The 

n a t u r a l  u n d e rg ro u n d  r e s e r v o i r s  i n  M ontana " r e p r e s e n t  a l a s t  r e s e r v e  whose 

i n t e l l i g e n t  and e f f i c i e n t  u se  can im plem ent and s t a b i l i z e  th e  i n c r e a s i n g  

demands o f  p o p u l a t i o n  and i n d u s t r i a l  g r o w th " . 6 /

Ground w a t e r  s t u d i e s  i n  M ontana have  r e v e a l e d  t h a t  t h e  d i s t r i b u t i o n  

o f  g round  w a t e r  i n  t h e  S t a t e  i s  n o t  a t  a l l  u n i fo rm .

The most w id e s p r e a d  s o u rc e s  a re  b e n e a th  th e  p l a i n s , b u t  
many o f  t h e s e  .are to o  deep t o  be  u s e f u l .  The m ost p r o d u c t i v e  
a q u i f e r s  a r e  t h e  u n c o n s o l i d a t e d  v a l l e y  f i l l  i n  t h e  w e s t  and 
th e  a l l u v iu m  a lo n g  t h e  l a r g e r  s t r e a m s  i n  t h e  e a s t  b e d ro c k  
a q u i f e r s  a re  i m p o r t a n t  as s o u r c e s  o f  d o m e s t ic  w a t e r ,  b u t  th e  
a l l u v i a l  a q u i f e r s  a re  t h o s e  h a v in g  p o t e n t i a l  f o r  l a r g e - s c a l e  
p r o d u c t i o n  o f  m u n i c i p a l ,  i n d u s t r i a l  and i r r i g a t i o n  w a t e r .  7 /

6/  Swenson, F. A . ,  Ground W ater  R e so u rce s  o f  M on tana , (T a lk  g iv e n  to
M ontana R e c la m a t io n  A s s o c i a t i o n ,  B i l l i n g s ,  M ontana , November 15 , 1954) .

TJ U n i t e d  S t a t e s  D epa r tm en t  o f  t h e  I n t e r i o r ,  N a t u r a l  R e so u rce s  o f  M ontana . 
(-W ashington, D. C .:  U n i t e d  S t a t e s  Government P r i n t i n g  O f f i c e ,  1 9 64 ) ,
p . 28.
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F ig u r e  13. Mean Annual R u n o f f ,  i n  In ch e s  ( g e n e r a l i z e d ) .

S o u rc e :  U n i t e d  S t a t e s  G e o lo g ic a l  Survey  and Montana Bureau  o f  Mines and
G eo logy , M in e ra l  and W ate r  R e so u rce s  o f  M ontana . (W ashington  
D. C . :  May 1 963 ) .
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D evelopm ent o f  g ro u n d w a te r  i n  t h e  Y e l lo w s to n e  R iv e r  B a s in  h a s  been  

l a r g e l y  f o r  d o m e s t ic  and s t o c k  use  and f o r  i r r i g a t i o n  o f  s m a l l  g a rd e n s  i n  

th e  d r y - l a n d  f a rm in g  a r e a s . The c h i e f  s o u r c e  o f  p o t a b l e  g round  w a t e r  i s  

t h e  a l l u v i a l  f i l l  found  i n  n e a r l y  a l l  t h e  s t r e a m  v a l l e y s  and on th e  

b o r d e r i n g  t e r r a c e s .  W ells  d r iv e n  below  b e d ro c k  e n c o u n te r  w a t e r - b e a r i n g  

s t r a t a  a t  d e p th s  o f  from 100 t o  4 ,5 0 0  f e e t .  Deep w e l l s  a re  e s p e c i a l l y  

a b u n d a n t  i n  t h e  c e n t r a l  and n o r t h e a s t e r n  p o r t i o n  o f  th e  Y e l lo w s to n e  B a s in .

A lthough  ground  w a t e r  p r o v id e s  a t  p r e s e n t  o n ly  a b o u t  o n e - f i f t h  o f  

M o n ta n a 's  y e a r l y  t o t a l  w i t h d r a w a l ,  t h e r e  i s  scope  f o r  f u r t h e r  dev e lo p m en t.  

F ig u r e  14 i n d i c a t e s  t h e  m agn itude  o f  th e  g round  w a t e r  s u p p l i e s  t h a t  can be  

d e v e lo p e d  from  w e l l s  i n  th e  u n c o n s o l i d a t e d  ro ck  d e p o s i t s  i n  v a r i o u s  p a r t s  

o f  M ontana.

The a r e a s  shown a r e  t h o s e  i n  w hich  w e l l s  w i t h i n  th e  i n d i c a t e d  
ran g e  o f  y i e l d  a r e  known t o  be  p r e s e n t .  The i n d i c a t e d  w e l l  
y i e l d s  may n o t  be a v a i l a b l e  a t  a l l  l o c a t i o n s  w i t h i n  t h e  a r e a s  
shown, b u t  th e  p o t e n t i a l  f o r  such  w e l l  y i e l d s  i s  f a v o r a b l e .
M odera te  t o  l a r g e  w e l l  y i e l d s  from  u n c o n s o l i d a t e d  ro c k s  may 
be  a v a i l a b l e  i n  o t h e r  p a r t s  o f  th e  S t a t e  b u t  a re  n o t  y e t  
known. 8 /

Demand f o r  W a te r* *

C u r r e n t  P a t t e r n  o f  W ater  U se . — Crops and l i v e s t o c k  c o n s t i t u t e  th e  

p r i n c i p a l  s o u r c e s  o f  income i n  M ontana. The i n t e n s i f i e d  i r r i g a t i o n  a re a s

8/  U n i t e d  S t a t e s  G e o lo g ic a l  Survey  and M ontana B ureau  o f  Mines and G eo logy , 
QP- c i t .  p . 144.

*The d a t a  a p p e a r in g  i n  t h i s  s e c t i o n  have  b e e n  t a k e n  m a in ly  from  th e  
f o l l o w i n g  two p u b l i c a t i o n s :  U n i te d  S t a t e s  D epar tm en t  o f  t h e  I n t e r i o r ,
N a t u r a l  R e so u rc e s  o f  M on tana , (1964) and U n i t e d  S t a t e s  G e o lo g ic a l  Survey 
and  M ontana B ureau  o f  Mines and G eo logy , M in e r a l  and W ater  R e so u rce s  o f  
M on tana , (1 9 6 3 ) .
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MONTANA

A re a  w here  w e l l s  y i e l d i n g  1 ,000  gpm 
o r  more a r e  g e n e r a l l y  p o s s i b l e .

A rea  w here  w e l l s  y i e l d i n g  from  250 
t o  1 ,0 0 0  gpm a re  g e n e r a l l y  p o s s i b l e .

F i g u r e  14. Map Showing R e a l  D i s t r i b u t i o n  o f  W a te r - b e a r i n g  
U n c o n s o l id a t e d  Rocks and P o t e n t i a l  W ell Y i e l d s .

S o u rc e :  U n i t e d  S t a t e s  G e o l o g ic a l  Su rvey  and  M ontana B u re a u  o f  Mines
and G e o lo g y ,  M in e r a l  and W ate r  R e s o u rc e s  o f  M o n ta n a . 
(W a s h in g to n ,  D. C . :  May 1 9 6 3 ) .
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i n  t h e  S t a t e  a r e  among i t s  f i n e s t  a g r i c u l t u r a l  r e s o u r c e s . These i r r i g a t e d  

l a n d s , i n  a d d i t i o n  t o  p r o v i d i n g  h i g h - v a l u e  c r o p s , a l s o  form  th e  b a s i s  f o r  

t h e  S t a t e ' s  i m p o r ta n t  l i v e s t o c k - f a t t e n i n g  i n d u s t r y .  These f a c t s  show t h a t  

i r r i g a t i o n  c o n t r i b u t e s  a  good d e a l  t o  t h e  s t a b i l i t y  o f  M o n ta n a 's  a g r i ­

c u l t u r a l  economy. No w o n d er ,  t h e r e f o r e ,  t h a t  i r r i g a t i o n  a c c o u n ts  f o r  most 
i

o f  t h e  c o n sum ptive  u se  o f  w a t e r .  I t  i s  e s t i m a t e d  t h a t  a b o u t  2 .4  m i l l i o n  

a c r e - f e e t  o f  w a t e r  a r e  u s e d  i n  M ontana a n n u a l l y  t o  i r r i g a t e  1 .8  m i l l i o n  

{ a c r e s .

A lth o u g h  th e  use  o f  s u r f a c e  and g round  w a t e r  f o r  l i v e s t o c k  has  a 

h ig h  econom ic  v a l u e , t h e  u s e  o f  t h e  ran g e  f o r  l i v e s t o c k  i s  l i m i t e d  i n  a 

num ber o f  a r e a s  by th e  s c a r c i t y  o f  w a f e r .  T h is  i s  b e c a u s e  i n v e s t i g a t i o n s  

have  a l s o  p ro v e d  t h a t  t h e  e v a p o r a t i o n  l o s s  from  s h a l lo w  s t o c k  ponds i s  

much g r e a t e r  th a n  th e  amount consumed by  th e  l i v e s t o c k  from  t h i s  s o u r c e .  

The q u a n t i t y  o f  w a t e r  u se d  f o r  l i v e s t o c k  e x c e e d s  th e  amount f o r  m u n ic ip a l  

u s e s .

The m u n ic ip a l  -uses o f  w a t e r  t a k e  up a b o u t . HO m i l l i o n  - g a l l o n s  o f  

w a t e r  e v e ry  day . A n o th e r  42 m i l l i o n  g a l l o n s  o f  w a t e r  a r e  u s e d  d a i l y  f o r  

r u r a l  d o m e s t ic  u s e .  T o t a l  u s e  o f  w a t e r  by  i n d u s t r y  amounts t o  a b o u t  260 

m i l l i o n  g a l l o n s  a day . (T h is  e x c lu d e s  h y d ro p o w e r ,  a non co n su m p tiv e  u s e . )  

There, h a s  b e e n  a s t e a d y  i n c r e a s e  i n  th e  i n d u s t r i a l  u se  o f  w a t e r  on ac co u n t  

o f  t h e  em ergence  o f  new i n d u s t r i e s  and a l s o  g r e a t e r  u se  o f  w a t e r  by  th e  

p e t r o l e u m  i n d u s t r y .  I t  i s  s i g n i f i c a n t  to  n o t e  t h a t  th e  t o t a l  amount o f  

w a t e r  u s e d  f o r  m u n ic ip a l  and i n d u s t r i a l  p u r p o s e s  forms even  l e s s  th a n  one 

p e r c e n t  o f  t h e  a v e ra g e  s u r f a c e - w a t e r  s u p p ly .



89

A c c o rd in g  t o  one e s t i m a t e :  g round  w a t e r  i s  u sed  e x c l u s i v e l y  by 92

m u n i c i p a l i t i e s ; 40 a r e  s u p p l i e d  by s u r f a c e  w a t e r ,  and 19 u se  c o m b in a t io n s  

o f  s u r f a c e  and g round  w a t e r .  Ground w a t e r  i s  th e  p r im a ry  s o u r c e  o f  r u r a l , 

d o m e s t ic  and s t o c k  w a t e r  s u p p l i e s .  About 18 p e r c e n t  o f  th e  com m erc ial  and 

i n d u s t r i a l  u se  i s  s u p p l i e d  from s u r f a c e  w a t e r  s o u r c e s .  N e a r ly  80 p e r c e n t  

o f  th e  S t a t e ' s  p o p u l a t i o n  i s  s u p p l i e d  by s u r f a c e  w a t e r  o f  good q u a l i t y .  9 /  

The numerous s t r e a m s ,  l a k e s  and r e s e r v o i r s  w hich  abound th e  Montana 

l a n d s c a p e  p l a y  a v e ry  i m p o r t a n t  r o l e  i n  r e c r e a t i o n .  Both th e  r e s i d e n t s  o f  

M ontana and o u t - o f - s t a t e  t o u r i s t s  have  b e e n  m aking  use  o f  t h e s e  n a t u r a l  

w a te rw ays  and l a k e s  i n  e v e r - i n c r e a s i n g  numbers i n  r e c e n t  y e a r s .  However, 

no r e l i a b l e  e s t i m a t e s  o f  t h e  w a t e r  u se d  f o r  r e c r e a t i o n a l  p u r p o s e s  w i t h i n  

t h e  s t a t e  a r e  a v a i l a b l e  a t  p r e s e n t .

G e n e r a t io n  o f  an a d e q u a te  and s t e a d y  s u p p ly  o f  power i s  o f  supreme 

im p o r ta n c e  i n  any scheme o f  w a t e r  r e s o u r c e  d e v e lo p m en t .  T h is  r e q u i r e s  

c o n s i d e r a b l e  s t o r a g e  c a p a c i t y  t o  r e d i s t r i b u t e  v a r i a b l e  s e a s o n a l  f low s f o r  

l e s s - v a r i a b l e  pow er g e n e r a t i o n  n e e d s .

Hie i n s t a l l e d  c a p a c i t y  o f  e a ch  s t r e a m  i n  th e  m a jo r  r i v e r  b a s i n s  i n  

M ontana i s  g iv e n  i n  T a b le  V. The i n s t a l l e d  power c a p a c i t y  i n  k i l o w a t t s  

r e p r e s e n t s  t h e  m a n u f a c t u r e r ' s  r a t i n g  o f  th e  maximum power o u t p u t  from th e  

g e n e r a t i n g  e q u ip m e n t .  The a v e ra g e  a n n u a l  pow er p r o d u c t i o n  i s  g iv e n  i n  

te rm s  o f  k i l o w a t t  h o u rs  as r e p o r t e d  by th e  F e d e r a l  Commission i n  1960.

9 /  U n i t e d  S t a t e s  G e o lo g ic a l  Survey and M ontana B ureau  o f  Mines and G eology, 
op . c i t . , p . 145.
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TABLE V. INSTALLED CAPACITY AND AVERAGE YEARLY POWER OF EXISTING PROJECTS 
IN MONTANA.

S tream

E x i s t i n g  _d/ 
I n s t a l l e d  
C a p a c i ty  

( k i l o w a t t s )

P e r c e n t
o f

S t a t e
T o t a l

E x i s t i n g  d /  
A verage 

■ Power 
( k i l o w a t t s )  .

P e r c e n t
o f

S t a t e
T o ta l

Colum bia R i v e r  B a s in
. Lake Creek 4 ,500 0 . 3 6 2 , 8 5 4 0 .3 9

F l i n t  Creek 1 , 1 0 0 0 .0 9 913 0 . 1 2
C la rk  Fork • 315 ,920 2 5 .0 4 186 ,073 25 .23
South  F o r k , F l a t h e a d

R iv e r  a / 285 ,000 2 2 .5 8 94 ,4 0 6 12.80
Swan R iv e r 4 ,150 0 .3 3 3 , 5 3 9 0 .4 8
B ig  Creek 360 0 .0 3 126 0 . 0 2
F l a t h e a d  R iv e r 168,300 13 .31 121 ,005 16 .41

T o t a l  Colum bia R iv e r  B a s in  

M is s o u r i  R iv e r  B a s in  b /

7 7 9 , 0 3 0 6 1 .7 4 408,269 55 .45

M is s o u r i  (m ain  s tem ) . 463 ,800 36 .76 314,269 4 2 . 6 2
M adison R iv e r  

Y e l lo w s to n e  R iv e r
9 ,0 0 0 0 .7 1 8 , 3 3 3 1 .13

B a s in :  West Rosebud
Creek 1 0 , 0 0 0 0 .7 9  . 5 ,9 3 6 0 .8 0

T o t a l  M is s o u r i  R iv e r  B a s in 482 ,800 38 .26 3 2 8 , 5 3 8  , 44.55-

T o t a l  f o r  S t a t e 1 ,2 6 1 ,8 3 0 1 0 0 . 0 0 737 ,454  . 1 0 0 . 0 0

S o u rc e :  U n i t e d  S t a t e s  G e o lo g ic a l  Survey  and M ontana B ureau  o f  Mines and
G eo logy , M in e ra l  and W ate r  R e so u rc e s  o f  M ontana , (W ash in g to n ,
D. C .:  U n i t e d  S t a t e s  Government P r i n t i n g  O f f i c e ,  May 1963), p „ 148

a /  Hungry H orse  Dam.

b /  I n c l u d e s  F o r t  Peck and Canyon F e r r y  Dams.

c /  T h is  r e p r e s e n t s  t h e  m a n u f a c t u r e r ' s  r a t i n g  o f  th e  maximum power o u tp u t  
from  th e  g e n e r a t i n g  e q u ip m e n t .

A/ T h is  i n d i c a t e s  t h e  a v e ra g e  a n n u a l  power p r o d u c t i o n  o f  t h e  s t a t e  (59 
p e r c e n t  o f  th e  i n s t a l l e d  c a p a c i t y )  as r e p o r e t e d  by t h e  F e d e r a l  Power 
Commission i n  1960.
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The a v e ra g e  pow er g e n e r a t i o n  i n  t h e  S t a t e  i s  r e p o r t e d  t o  be  59 p e r c e n t  

o f  t h e  i n s t a l l e d  c a p a c i t y .  1 0 /

I t  i s  e s t i m a t e d  t h a t  th e  a d d i t i o n a l  w a t e r  power p o t e n t i a l  o f  th e  

s t a t e  w ould  be a b o u t  18 b i l l i o n  k i l o w a t t  h o u r s  o r  n e a r l y  t h r e e  t im es  th e  

p r e s e n t  p r o d u c t i o n .  I n f o r m a t io n  c o n c e r n in g  th e  p o t e n t i a l  deve lopm en t 

p r o s p e c t s  i s  p r e s e n t e d  i n  T a b le  V I. T h is  does n o t - i n c l u d e  th e  a d d i t i o n a l ,  

pow er t h a t  w ou ld  b e  a v a i l a b l e  as a . r e s u l t  o f  t h e  r e c o n s t r u c t i o n  o r  im prove­

ment o f  t h e  p r e s e n t  p r o j e c t s . 1 1 /

T h i s , t h e n ,  i s  a b r i e f  a c c o u n t  o f  t h e  c u r r e n t  p a t t e r n  o f  w a t e r  demand 

i n  M ontana. , I n - l i g h t  o f  t h i s  a c c o u n t ,  t h e  n e x t . s e c t i o n  p ro c e e d s  to  a n a ly z e  

t h e  c a se  f o r  b r i n g i n g  a b o u t  m o d i f i c a t i o n s  i n  t h e  p r e s e n t  p a t t e r n  t o  enhance  

w a t e r  u se  e f f i c i e n c y  and a l s o  m eet more . .a d e q u a te ly  t h e  c h a n g in g  r e q u i r e ­

m ents  f o r  w a t e r .

The Case f o r  W ate r  T r a n s f e r  i n  Montana 

We have  exam ined  i n  t h e  p r e v i o u s  c h a p te r s  t h e  r a t i o n a l e  b e h in d  th e  

n e e d  t o  t r a n s f e r  w a t e r  among u s e s  a n d . u s e r s .  The b a s i c  a rgum en ts  d e v e lo p e d ,  

i n  t h i s  c o n n e c t io n  rem ain  v a l i d  w i t h  r e s p e c t  t o  w a t e r  t r a n s f e r  i n  M ontana. 

The c u r r e n t  p a t t e r n  o f  w a t e r  u se  i n  M ontana ( o u t l i n e d  i n  t h e  p r e v io u s  

s e c t i o n )  does n o t  r e p r e s e n t  t h e  m ost e f f i c i e n t  u t i l i z a t i o n  o f  t h e  s t a t e ' s  

w a t e r  r e s o u r c e s  v ie w e d "i n  l i g h t  o f  th e  c r i t e r i a  we have  em ployed  to

10 /  U n i te d  S t a t e s  G e o lo g ic a l  Survey  and M ontana B ureau  o f  Mines and 
G eo logy , o p . c i t . ,  p . 148.

1 1 /  I b i d , , p .  149..
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TABLE V I . INSTALLED CAPACITY AND AVERAGE ANNUAL POWER GENERATION OF 
UNDEVELOPED POWER RESOURCES IN MONTANA.

S tream

U ndeveloped  
I n s t a l l e d  
C ap a c i t y  

( k i l o w a t t s )

P e r c e n t
o f

S t a t e
T o t a l

U ndeveloped  ' 
A verage  

Power
( k i l o w a t t s )

P e r c e n t
o f

S t a t e
T o t a l

Colum bia R iv e r - B a s in
K o o te n a i  R iv e r  (m ain s tem ) 1 ,1 8 0 ,0 0 0 2 4 .1 6 3 7 4 , 7 7 2 18.37

Yaak R iv e r 159,200 3 . 2 6 4 6 , 2 3 3 2 .2 7
C la rk  Fork  (main s tem ) 480,000 9 . 3 8 173,402 8.50

Rock C reek 51 ,5 0 0 1.05 23 ,002 1 .13
B l a c k f o o t  R i v e r  B a s in 146,300 3 .0 0 4 8 , 2 0 8 2 .36
F l a th e a d  R i v e r  B a s in 1 ,0 4 4 ,8 0 0 21 .39 3 0 7 , 1 9 1 15.06
Thompson R i v e r 3 , 0 0 0 0 . 6 8 41 ,667 2 .0 4
B u l l  R iv e r 2 , 2 0 0 0 .0 4 1 ,005 0 .05

T o t a l  Colum bia R iv e r  B a s in 3 , 0 9 7 , 0 0 0 6 3 .4 1 1 ,0 1 5 ,4 8 0 49 .78

M is s o u r i  R iv e r  B a s in
M is s o u r i  R iv e r  (m ain s tem ) 310,500 6 . 3 6 3 1 0 , 1 6 0 10.31

J e f f e r s o n  R i v e r  B a s in 147,000 3 .0 1  ■ '7 3 ,5 1 6 3 .60
M adison R iv e r 36 ,500 0 .7 5 &2 , 3 7 5 1 . 1 0
G a l l a t i n  R iv e r 20 ,800 0 .4 3 1 2 , 3 2 9 0 .6 0
Sun R iv e r 20 ,500 0 .4 2 6 ,9 6 3 0 .3 4
M aria s  R iv e r 3 ,600 .0 .0 7 1 ,0 2 7  ' 0 . 0 5

T o t a l  M is s o u r i  R iv e r  above 
Y e l lo w s to n e  R iv e r 538 ,900 1 1 .0 4 • 326 ,370 16.00

Y e l lo w s to n e .R i v e r  (main s tem ) 920 ,000 18 .84 536 ,530 26 .30
M i l l  Creek 15 ,000 0 .3 1 7 ,991 0 .3 9
B o u ld e r  R iv e r 1 0 , 0 0 0 0 . 2 0 6 »849 0 .3 4
S t i l l w a t e r  R iv e r 40 ,000 0 .8 2 21,689 1 .06
B ig  Horn R iv e r  B as in * 255»000 5 . 2 2 121 ,918 5 .9 7
Powder R iv e r 8 , 0 0 0 0 .1 6 3 ,3 1 1 0 ,1 6

T o t a l  Y e l lo w s to n e  R iv e r  B a s in 1 ,2 4 8 ,0 0 0 25.55 6 9 8 ^ 2 8 8 34.22

T o t a l  M is s o u r i  R iv e r  B a s in 1 ,7 8 6 ,9 0 0 36.59 1 ,0 2 4 ,6 5 8 50 .22

T o t a l  f o r  S t a t e 4 ,8 8 3 ,9 0 0 1 0 0 . 0 0  ■ 2 ,0 4 0 ,1 3 8 1 0 0 . 0 0

S o u r c e : U n i t e d  S t a t e s  G e o lo g ic a l  Survey  and .M ontana  B ureau  o f  Mines and
G e o lo g y , .M inera l and W ater  R e so u rce s  o f  M ontana , (W ash in g to n ,
D. C . :  U n i t e d  S t a t e s  Government P r i n t i n g  O f f i c e ,  May 1 9 6 3 ) ,  p .  149

*T his  i n c l u d e s  Y e l l o w t a i l  P r o j e c t
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m easu re  e f f i c i e n c y  o f  w a t e r  u s e .*  T h u s , a c l o s e r  look  a t  t h e  c u r r e n t  

p a t t e r n  o f  w a t e r  u se  i n  M ontana r e v e a l s  t h a t  th e  l a r g e s t  amount o f  w a t e r  

i s  a t  p r e s e n t  u se d  f o r  i r r i g a t i o n — a h i g h l y  consum ptive  w a t e r  u se  which 

ra n k s  f a r  be low  i n d u s t r i a l  o r  m u n ic ip a l  u se  o f  w a t e r  i n  te rm s o f  i t s  

r e t u r n s  o r  i t s  c o n t r i b u t i o n  t o  th e  economy. Thus, 1 ,000  g a l l o n s  o f  w a t e r  

u se d  i n  s t e e l  p r o d u c t i o n  r e s u l t  i n  more th a n  $25 , w hereas  1 ,000  g a l lo n s  

o f  w a t e r  w i l l  p ro d u c e  o n ly  6 c e n ts  w o r th  o f  a l f a l f a  and $4 .50  w o r th  o f  

l e t t u c e .  And we have  t o  remember t h a t  th e  p r o d u c t i o n  o f  a l f a l f a  f a r  

ou tw e ig h s  th e  p r o d u c t i o n  o f  l e t t u c e  i n  M ontana . 12/  S tu d ie s  i n  a re a s  

com parab le  w i t h  M ontana have  shown t h a t  th e .s a m e  amount o f  w a t e r  u se d  i n  

i n d u s t r y  can pay  50 t im es  as much as a g r i c u l t u r e ,  and r e c r e a t i o n  can pay 

12 t i m e s . 13 /

F u r t h e r ,  i n  term s o f  p r e c i p i t a t i o n ^ I o w a ' s  a g r i c u l t u r e  r e t u r n s  94 c e n ts  

p e r  1 ,000  g a l l o n s  i n  v a lu e  o f  p r o d u c t s  as a g a i n s t  C o lo r a d o 's  23 c e n ts  and 

M on tana ’ s 13 c e n t s .  14 /  O b v io u s ly ,  i f  M ontana i s  to  i n c r e a s e  i t s  income 

p r o d u c t i v i t y  i t  m ust d e v i s e  ways and means t o  im prove t h e  e f f i c i e n c y  o f  

i t s  a g r i c u l t u r e .  More i m p o r t a n t ,  ho w ev er ,  i s  t h e  f a c t  t h a t  th e  S t a t e  must 

make p r o f i t a b l e  use  o f  more o f  i t s  unused  w a t e r  s u p p l i e s  by  o t h e r ,  h i g h e r ­

v a lu e d  u s e s  .

12/  F e r g u s o n ,  A. H . ,  " W a te r" ,  Now, (V ol. I ,  N o .2 ,  S p r in g  1 9 6 6 ) ,  p .  4 . 
( P u b l i s h e d  e v e ry  q u a r t e r  by th e  C o - o p e r a t iv e  E x te n s io n  S e r v ic e  of. 
M ontana S t a t e  U n i v e r s i t y ,  Bozeman.)

13 / R en n e , R oland  R . ,  0£_. c i t . , p .  13.

14 / I b i d .

* P le a s e  s e e  C h a p te r  I I  and Appendix  A f o r  a d e t a i l e d  d i s c u s s i o n  o f  th e  
c r i t e r i a  em ployed  t o  m easu re  th e  e f f i c i e n c y ,  o f  w a t e r  u s e .
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There ' i s  good o p p o r t u n i t y  t o  d i v e r s i f y  M o n ta n a 's  economy w i t h o u t  

h a v in g  a l a r g e  amount o f  heavy  i n d u s t r y  and e x t e n s i v e  i n d u s t r i a l i z a t i o n .  

M ontana i s  endowed w i t h  a d i s t i n c t i v e  b e a u t y .  And p r e c i p i t a t i o n  makes 

p o s s i b l e  h ig h -dem and  w a t e r - b a s e d  r e c r e a t i o n  th ro u g h o u t  t h e  y e a r .  The 

r e t u r n s  from  th e  r e c r e a t i o n a l  u se  o f  w a t e r  a r e  m arked ly  h i g h e r  th a n  th e  

r e t u r n s  from  th e  u se  o f  w a t e r  f o r  a g r i c u l t u r a l  p u r p o s e s . H e n c e , th e  

t r a n s f e r  o f  w a t e r  from  a g r i c u l t u r a l  to  r e c r e a t i o n a l  u s e s  i s  an a r e a  

w o r th y  o f  e x p l o r a t i o n .

The sco p e  f o r  t r a n s f e r r i n g  w a t e r  t o  o t h e r  h i g h - y i e l d i n g  u s e s  , w i t h o u t  

i n  th e  p r o c e s s  i m p a i r i n g  th e  q u a l i t y  o f  i t s  w a te r s  by w a t e r  p o l l u t i o n  and 

i t s  w id e -o p e n  s p a c e s  by  a i r  p o l l u t i o n , i s  a r e s e a r c h  a r e a  t h a t  m e r i t s  

d e t a i l e d ' i n v e s t i g a t i o n .

F u tu r e  P a t t e r n  o f  Waiter Use i n  M ontana 

The f u t u r e  p a t t e r n  o f  demand f o r  w a t e r  i n  M ontana w i l l  depend on a 

num ber o f  f a c t o r s  w h ich  h a v e  a s i g n i f i c a n t  b e a r i n g  on th e  s t a t e ' s  econom ic 

g row th . The p r i n c i p a l  f a c t o r s  t h a t  have  t o  be  t a k e n  i n t o  a c c o u n t  i n  t h i s  

c o n n e c t io n  a r e :  ( I )  r a t e  o f  grow th o f  p o p u l a t i o n ,  ( 2 ) t h e  r o l e  o f  i r r i g a t e d

a g r i c u l t u r e ,  (3) f lo o d  c o n t r o l ,  (4) power g e n e r a t i o n ,  (5) t h e  p a c e  and 

p a t t e r n  o f  i n d u s t r i a l  g ro w th ,  and m ost i m p o r ta n t  o f  a l l  ( 6 ) t h e  f a s t  

e x p a n d in g  demand f o r  w a t e r - b a s e d  r e c r e a t i o n .  We w i l l  exam ine each  one o f  

t h e  above f a c t o r s .  The p a u c i t y  o f  d a t a ,  e s p e c i a l l y  p r o j e c t i o n s  o f  f u t u r e  

t r e n d s ,  h o w e v e r ,  c o n s t i t u t e s  a s e r i o u s  d i f f i c u l t y  i n  m aking d e t a i l e d  

f o r e c a s t s  o f  f u t u r e  p a t t e r n s  o f  d e v e lo p m e n t .
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P o p u l a t i o n  g ro w th . — D u r in g  th e  p e r i o d  1940 -1950 , M o n ta n a 's  p o p u la ­

t i o n  i n c r e a s e d  5 .6  p e r c e n t .  The s u b s e q u e n t  d e c a d e ,  1950 -1960 , w i t n e s s e d  

a much h i g h e r  r a t e  o f  g row th— 1 4 .6  p e r c e n t ,  and i n  1960 M o n ta n a 's  p o p u la ­

t i o n  s to o d  a t  6 7 4 ,7 6 7 .  15 /  D ie h l  e s t i m a t e s  t h a t  t h e  p o p u l a t i o n  o f  Montana 

i n  1970 w i l l  be  7 7 1 ,2 2 1 .  T h is  p r o j e c t i o n  i s  b a s e d  on th e  a s su m p t io n  t h a t  

th e  p o p u l a t i o n  d u r in g  th e  1960-1970 decade w i l l  i n c r e a s e  a t  t h e  same r a t e  

as i t  d id  d u r in g  th e  p e r i o d  1950-1960 . The r e a s o n s  f o r  u s i n g  th e  same 

r a t e  o f  grow th f o r  t h e  p e r i o d  1960-1970 a r e  e x p l a i n e d  by D ie h l  as f o l l o w s :

D u r in g  t h e  1950 ' s  we e x p e r i e n c e d  n e i t h e r  a f u l l - s c a l e  w ar 
n o r  a d e p r e s s io n  t h a t  w ould  have  r a d i c a l l y  d i s t u r b e d  v i t a l  
r a t e s ,  e s p e c i a l l y  b i r t h s  and m i g r a t i o n .  The p r o j e c t i o n s  a r e  
p r e p a r e d  u n d e r  th e  a s su m p t io n s  t h a t  we w i l l  n o t  e x p e r i e n c e  a 
s e v e r e  d e p r e s s io n  i n  t h i s  decade  and t h a t  th e  V ie tnam  w ar  • 
w i l l  n o t  d r a i n  o u r  p o p u l a t i o n  any more th a n  d id  t h e  K orean 
War. T h e r e f o r e , th e  same b i r t h  r a t e s ,  d e a th  r a t e s ,  and m ig ra ­
t i o n  r a t e s  w i l l  e x i s t  from  1960-1970 as f o r  1950-1960 . 16 /

A c c o rd in g  t o  t h e s e  a s su m p t io n s  M o n ta n a 's  c u r r e n t  (1966) p o p u l a t i o n

i s  i n  t h e  n e ig h b o rh o o d  o f  73 3 ,0 0 0 .  And d u r in g  th e  p e r i o d  1960 -1970 ,

M ontana i s  e x p e c t e d  t o  g a in  a n e t  a d d i t i o n  o f  96 ,0 0 0  r e s i d e n t s  o r  9 ,600

p e o p le  e v e ry  y e a r .

S t a n f o r d  R e se a rc h  I n s t i t u t e  i n  i t s  B a s i c  Economic P r o j e c t i o n s  17/  

e s t i m a t e s  t h a t  M o n ta n a 's  p o p u l a t i o n  w i l l  b e  745 ,200  i n  1970 and 779,400 

i n  1975— a more modest  r a t e  o f  growth th a n  a n t i c i p a t e d  by D i e h l .  In

15/  U n i te d  S t a t e s  B ureau  o f  th e  C e n su s ,  U n i te d  S t a t e s  Census on P o p u l a t i o n ,  
1960, Number o f  I n h a b i t a n t s :  M on tana , F i n a l  R e p o r t ,  PC I - (28A ).

16/  D i e h l , W il l i a m  D . ,  "Human R eso u rce  A n a l y s i s " ,  C h a p te r  4 ,  U n p u b l ish e d  
Tax S tudy  p r e p a r e d  by t h e  Task F o rc e  o f  th e  T a x a t io n  S ub-com m ittee  
o f  th e  M ontana L e g i s l a t i v e  C o u n c i l ,  November 1966.

17 /  S t a n f o r d  R e se a rc h  I n s t i t u t e ,  B a s ic  Economic P r o j e c t i o n s , (P a lo  A l t o ,  
C a l i f o r n i a :  S t a n f o r d  U n i v e r s i t y  P r e s s ) .
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any e v e n t ,  the- i n c r e a s e  i n  p o p u l a t i o n  c o u ld  be  e x p e c te d  t o  p ro d u c e  t h r e e  

r e s u l t s  on - the. demand f o r  w a t e r  i n  M ontana: ( a )  an i n c r e a s e  i n  th e  demand

f o r  d o m e s t ic  u se  o f  w a t e r ,  (b )  an i n c r e a s e  i n  t h e  demand f o r  w a t e r - o r i e n t e d  

r e c r e a t i o n ,  and (c )  an i n c r e a s e ,  though  o f  a s m a l l e r  m a g n i tu d e ,  i n  th e  

m u n ic ip a l  w a t e r  u s e . .

I r r i g a t e d  A g r i c u l t u r e . — M ontana i s  b a s i c a l l y  an a g r i c u l t u r a l  s t a t e .  

A lth o u g h  th e  number o f  p e o p le  engaged  i n  a g r i c u l t u r e  has  s h ru n k  c o n s id e r a b l y  

d u r in g  th e  p a s t  30 y e a r s  o r  so  ( a t  p r e s e n t  o n ly  15 p e r c e n t  o f  th e  p o p u la ­

t i o n  i s  engaged  i n  f a r m in g ) ,  i t  s t i l l  c o n t in u e s  t o  be  t h e  m ost im p o r ta n t-  

income p r o d u c e r  o f  th e  s t a t e — 45 .5 6  o f  th e  t o t a l  s t a t e  income i n  1962.

(See T ab le  V I I . )  I r r i g a t i o n  h a s  a l l  th ro u g h  t h e  y e a r s  b e e n  a v e ry  im por­

t a n t  p a r t  o f  M o n ta n a 's  a g r i c u l t u r e .  I r r i g a t e d  l a n d  h a s  u n d o u b te d ly  s e r v e d  

as a s t a b i l i z i n g  f a c t o r  i n  M o n ta n a 's  a g r i c u l t u r a l  p r o d u c t i o n .  T h u s , d u r in g  

t h e  1930-1933 d r o u g h t ,  i r r i g a t e d  la n d s  a c c o u n te d  f o r  34 p e r c e n t  t o  63 

p e r c e n t  o f  t h e  crop  v a lu e  i n  t h e  s t a t e .  The im p o r ta n c e  o f  i r r i g a t i o n  i n  

th e  a g r i c u l t u r a l  economy o f  th e  s t a t e  w i l l  become more c l e a r  from th e  . 

f o l l o w i n g  f a c t s .  S u g a r  b e e t  c u l t i v a t i o n  i s  p o s s i b l e  o n ly  on i r r i g a t e d  

la n d  i n  M ontana . A l a r g e  p a r t  o f  t h e  b e a n s  and dry  p e a s ,  p o t a t o e s  and 

a l f a l f a  i s  grown on i r r i g a t e d  l a n d .  These c ro p s  a c c o u n t  f o r  a m a jo r  

s h a r e  o f  th e  t o t a l  income from  a g r i c u l t u r e .  F u r t h e r ,  i r r i g a t e d  p a s t u r e s  

c o n t r i b u t e  eno rm ous ly  to . t h e  r a p i d  growth o f  d a i r y ,  fa rm  f l o c k  sheep  and 

b e e f  c a t t l e  p r o d u c t i o n .

The a r e a  u n d e r  i r r i g a t i o n  d u r in g  1963 s to o d  a t  1 ,5 8 4 ,5 7 4  a c re s  and 

r e p r e s e n t e d  19 p e r c e n t  o f . t h e  t o t a l  a r e a  u n d e r  c u l t i v a t i o n .  (These  a re
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TABLE V I I .  GROSS BASIC INCOME IN MONTANA, 1950 and 1962 (VALUE EXPRESSED 
IN THOUSANDS OF DOLLARS, EXCEPT PER CAPITA, WHICH IS  GIVEN IN 
DOLLARS. PERCENTAGE FIGURES REPRESENT THE SHARE IN TOTAL 
GROSS BASIC INCOME).

1950 1962

D o l l a r s P e r c e n t D o l l a r s P e r c e n t

I . Cash r e c e i p t s  from  fa rm in g 359 ,865 58 .49 426 ,174 45 .56

2 . V a lue  o f  m in e r a l  p r o d u c t i o n 103,389 16.80 190 ,657 2 0 .3 8

3. V alue  o f  lum ber  p r o d u c t i o n 44 ,165 7 .1 8 89 ,457 9 .5 6

4. V alue  added by m a n u f a c tu r e r s 107,837 17 .53 . 229 ,148 24 .50

5 . G ross b a s i c  income 615 ,256 ■ 9 3 5 ,436

6 . P e r  c a p i t a  income 1,600 2 ,2 3 5

S o u rc e :  M ontana S t a t e  P l a n n in g  B o a rd ,  M ontana D i r e c t o r y  o f  M a n u fa c tu re r s  
and B uyers  G u id e , (H e le n a ,  M ontana: 1 9 6 5 -6 6 ) .
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t h e  l a t e s t  f i g u r e s  a v a i l a b l e . ) T h is  i s  two p e r c e n t  h i g h e r  th a n  th e  a r e a  

u n d e r  i r r i g a t i o n  i n  1960. 18/  T here  i s  r e a s o n  t o  b e l i e v e  t h a t  t h e  a r e a  

u n d e r  i r r i g a t i o n  w i l l  r e g i s t e r  f u r t h e r  i n c r e a s e  i n  t h e  n e x t  few y e a r s .

T h u s , t h e  M ontana C o n s e r v a t io n  Needs Committee e s t i m a t e d  i n  1962 t h a t  

t h e  t o t a l  a c re a g e  o f  i r r i g a t e d  c r o p la n d  i n  t h e  S t a t e  w i l l  b e  1 ,9 3 6 ,5 0 0  

a c r e s  i n  1975. 19 /  A n o th e r  r e p o r t  i n d i c a t e s  t h a t  t h e  lo n g - r a n g e  p rogram  

o f  th e  B ureau  o f  R e c la m a t io n  w ou ld  i n c r e a s e  t h e  a r e a  u n d e r  i r r i g a t i o n  by 

I  m i l l i o n  a c r e s .  The B ureau  o f  R e c l a m a t i o n 's  r e c e n t l y  c o m p le te d  Y e l l o w t a i l  

Dam i s  e x p e c t e d  to  i r r i g a t e  a b o u t  43 ,500  a c r e s  ( t h i s  i n c l u d e s  t h e  a r e a  

f o r  w hich  s u p p le m e n ta l  w a t e r  i s  g i v e n ) .  2 0 /  I f  th e  c o n t r o v e r s i a l  R e ic h le  

Dam i s  a l lo w e d  t o  b e  c o n s t r u c t e d ,  a n o th e r  64 ,2 0 0  a c re s  w i l l  be  b ro u g h t  

u n d e r  i r r i g a t i o n .  2 1 /

The M ontana W ate r  C o n s e r v a t io n  B oard h a s  a l s o  a number o f  p r o p o s a l s  

f o r  i r r i g a t i o n  d e v e lo p m en t .  The d i r e c t o r  o f  t h e  B o a rd ,  A. D. McDermott, 

announced  r e c e n t l y  t h a t  - t h e  1 9 6 7 -S e s s io n  o f  M o n ta n a 's  L e g i s l a t u r e  w i l l

1 8 /  M ontana D e p a r tm en t  o f  A g r i c u l t u r e ,  M ontana A g r i c u l t u r a l  S t a t i s t i c s , 
V o l .  X . ,  (H e le n a ,  M ontana: S t a t i s t i c a l  R e p o r t in g  S e r v i c e ,  December
1 964 ) .

19 /  M ontana C o n s e r v a t io n  Needs C om m ittee ,. M ontana S o i l  and W ate r  C onser­
v a t i o n  Needs I n v e n t o r y , (Bozeman, M ontana: J a n u a ry  1 9 6 2 ) .

20 /  H o l j e ,  HeImer , e_t a l .  , The H a rd in  I r r i g a t i o n  U n i t , C i r c u l a r  244 , 
(Bozeman, M ontana: D epa r tm en t  o f  A g r i c u l t u r a l  Economics and
R u r a l  S o c i o lo g y ; M ontana A g r i c u l t u r a l  E xpe r im en t  S t a t i o n ,  March 
1 9 6 6 ) ,  p . 4.

21 /  S u l l i v a n ,  G. T . ,  "W ater  P r o j e c t  Seen as Gold Rush t o  T hree  C o u n t i e s " ,  
G re a t  F a l l s  T r ib u n e , November 2 ,  1965.
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be  a sk e d  by t h e  Board  t o  p u t  up a t  l e a s t  $ 3 .4  m i l l i o n  to  b u i l d  f o u r  i r r i g a ­

t i o n  p r o j e c t s — th e  l a r g e s t  su ch  r e q u e s t .  These f o u r  p r o j e c t s  a re  e x p e c te d  

to  i r r i g a t e  a t o t a l  o f  31 ,600  a c r e s .  2 2 /

A lth o u g h  th e  m oneta ry  r e t u r n s  o f  w a t e r  u sed  f o r  i r r i g a t i o n  a re  

c o n s i d e r a b l y  lo w e r  t h a n  t h e  r e t u r n s  t h a t  w ou ld  r e s u l t  i f  u s e d  f o r  o t h e r  

p u r p o s e s ,  a c o m p le te  t r a n s f e r  o f  w a t e r  from  a g r i c u l t u r e  i s  n e i t h e r  

f e a s i b l e  n o r  d e s i r a b l e .  I n  f a c t ,  i t  h a s  b e e n  c l e a r l y  p o i n t e d  o u t  t h a t  

t h e r e  i s  a  s t r o n g  c a se  f o r  b r i n g i n g  more l a n d  u n d e r  i r r i g a t i o n  on a 

n a t i o n a l  s c a l e  i n  o r d e r  t o  a v e r t  a food  s h o r t a g e  i n  th e  n o t - t o o - d i s t a n t  

f u t u r e .

P r o d u c t i v e  fa rm la n d s  a re  n e c e s s a r y  to  a s e l f - s u s t a i n i n g  n a t i o n .  
W hile  i t  may be  p o p u l a r  i n  some q u a r t e r s  to  deny fa rm  s u r p l u s e s .  . . 
nobody w an ts  th e  r e v e r s e ,  food  s h o r t a g e .  . . .  An a g r i c u l t u r a l  
su b -c o m m it te e  o f  th e  C ongress  h a s  f o r e c a s t  t h a t  w i t h i n  15 y e a r s
we s h a l l  n e e d  th e  p r o d u c t i v e  e q u i v a l e n t  o f  116 m i l l i o n  more a c re s  
th a n  we now have  u n d e r  c u l t i v a t i o n  i f  we a re  m ere ly  to  f e e d  o u r  
p e o p le .

And a g a in :

. . . Medium ran g e  p o p u l a t i o n  a s su m p t io n s  i n d i c a t e  t h a t ,  
i n  o r d e r  t o  f e e d  o u r  own p e o p le ,  t o t a l  i r r i g a t e d  a c re a g e s  
i n  t h e  U n i t e d  S t a t e s — now 30 m i l l i o n — s h o u ld  be more th a n  
36 m i l l i o n  by  1980 and more th a n  55 m i l l i o n  by th e  y e a r  
2 0 0 0 . 2 3 /

M ontana w i l l  d e f i n i t e l y  h a v e  t o  c o n t r i b u t e  i t s  s h a r e  t o  t h e  a n t i c i p a t e d  

i n c r e a s e  i n  t o t a l . i r r i g a t e d  a r e a .  And a l l  t h e s e  f a c t s  make i t  c l e a r  t h a t  

t h e r e  i s  g o in g  t o  b e  a s t e a d y  i n c r e a s e  i n  t h e  demand f o r  w a t e r  f o r  

i r r i g a t i o n  i n  M ontana i n  t h e  y e a r s  ahead .

2 2 /  The Bozeman C h r o n i c l e , November 2 ,  1966.

23 /  W r i g h t , J a m e s , The Coming W ate r  F a m in e , (New York: . Coward McCann, 
I n c . , 1 9 6 6 ) ,  p . 78.
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F lo o d  C o n t r o l . — The f a c t  t h a t  t h e  S t a t e  c o n t in u e s  t o  b e  p l a g u e d  by 

f l o o d s , o f t e n  r e s u l t i n g  i n  e x t e n s i v e  dam ages , i n d i c a t e s  t h e  n e c e s s i t y  

f o r  r e c o g n i z i n g  th e  im p o r ta n c e  o f  f l o o d  c o n t r o l  i n  th e  f u t u r e  program s 

o f  w a t e r  deve lopm en t f o r  M ontana. In  f a c t , f l o o d  c o n t r o l  s t i l l  f i g u r e s  

p r o m in e n t ly  as one o f  th e  p u rp o s e s  f o r  t h e  c o n s t r u c t i o n  o f  m u l t ip u r p o s e  

p r o j e c t s  by th e  B ureau  o f  R e c la m a t io n  and t h e  Army Corps o f  E n g in e e r s  

w i t h i n  th e  s t a t e .  The S t a t e  W ate r  C o n s e r v a t io n  B oard h a s  a l s o  p l a n s  f o r  

th e  c o n s t r u c t i o n  o f  a s e r i e s  o f  s m a l l  w a te r s h e d s  i n  s e v e r a l  p a r t s  o f  th e  

s t a t e  t o  red u c e  f l o o d  dam ages. A c c o rd in g  t o  one r e p o r t ,  t h e  S t a t e  had  

b e e n  s u b j e c t e d  t o  f i v e  d e v a s t a t i n g  f lo o d s  s i n c e  1908, th e  most r e c e n t  o f  

which, was i n  1964. As a r e s u l t  o f  th e  1964 f l o o d ,  th e  G re a t  F a l l s  a r e a  

a lo n e  s u s t a i n e d  a l o s s  o f  n e a r l y  $6 m i l l i o n .  2 4 /  These a re  m a jo r  f lo o d s  

and do n o t  i n c l u d e  t h e  a n n u a l  f lo o d s  w hich  r e s u l t  i n  m o d era te  l o s s e s .  In  

a d d i t i o n  t o  th e  p rogram s o f  th e  B ureau  o f  R e c la m a t io n  and th e  W ater 

C o n s e r v a t io n  B o a rd ,  the. v a r i o u s  F lo o d  C o n t r o l  and D ra in a g e  D i s t r i c t s  i n  

th e  S t a t e  a l s o  have  f o r m u la t e d  a number o f  f l o o d  c o n t r o l  p l a n s  f o r  f u t u r e  

im p le m e n ta t io n .  On b a l a n c e ,  i t  can b e  c o n c lu d e d  t h a t  t h e  u se  o f  w a t e r  f o r  

f l o o d  c o n t r o l  p rog ram s w i l l  assume g r e a t e r  im p o r ta n c e  i n  t h e  y e a r s  to  come.

Power D e v e lo p m e n t . — A n o th e r  p r i n c i p a l  w a t e r  u se  i s  r e l a t e d  t o  th e  

g e n e r a t i o n  o f  pow er. A lo o k  a t  T ab le  VI w i l l  r e v e a l  c l e a r l y  t h a t  th e  

v a r i o u s  m u l t ip u r p o s e  p r o j e c t s  t h a t  a re  a l r e a d y  i n  o p e r a t i o n  p o s s e s s  a 

vas t  amount o f  u n ta p p e d  pow er p o t e n t i a l .  C o n s e q u e n t ly ,  t h e  s c o p e  f o r

2 4 /  Coon, D i c k . , "C o s t  o f  F lo o d  P r o j e c t  Same as 1964 Dam age", The G re a t
F a l l s  T r ib u n e , November 15, 1966.
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f u t u r e  c o n s t r u c t i o n  o f  dams w i t h  a v iew  t o  g e n e r a t e  power i s  r a t h e r  l i m i t e d .  

An i n s t a n c e  i n  p o i n t  i s  th e  p ro p o s e d  F o r t  B en ton  Dam on th e  M is s o u r i  R iv e r .  

S e c r e t a r y  o f  th e  D ep a r tm en t  o f  I n t e r i o r ,  S te w a r t  U d a l l , s t a t e d  t h a t  th e  

pow er from  th e  dam i s  m a r k e ta b le  a t  r a t e s  t h a t  w i l l  r e t u r n  t h e  i n v e s tm e n t .  

25 /  More r e c e n t l y , U d a l l  h a s  o u t l i n e d  a new p o l i c y  f o r  t h e  c o n s t r u c t i o n  

o f  dams f o r  power g e n e r a t i o n .  The new p o l i c y  r e q u i r e s  t h e  e x a m in a t io n  

o f  a l t e r n a t i v e  c o s t s  and a l t e r n a t i v e  p rogram s w hich  w ould  m eet t h e  same 

b a s i c  n e e d s  e n v i s i o n e d  by th e  p ro p o s e d  h y d ro -p o w e r  dams. I f  a l t e r n a t i v e  

m ethods a re  found  t o  be  c h e a p e r  ( e . g . ,  n u c l e a r  and c o a l - f i r e d  s te a m  

g e n e r a t i n g  p l a n t s )  and more s u i t a b l e , th e y  w ould  be  p r e f e r r e d  to  th e  dams 

f o r  t h e  g e n e r a t i o n  o f  h y d ro  pow er . 2 6 /  C o n s e q u e n t ly , a g r e a t  d e a l  o f  

i n c r e a s e  i n  w a t e r  demand f o r  pow er g e n e r a t i o n  a p p e a rs  to  be  u n l i k e l y .

I n d u s t r i a l  Use o f  W a te r . — A lthough  a g r i c u l t u r e  s t i l l  c o n t r i b u t e s  th e  

m a jo r  s h a r e  o f  t h e  S t a t e ’ s incom e, i t s  im p o r ta n c e  i n  term s o f  th e  p e o p le  

em ployed  i n  f a rm in g  has  b e e n  s t e a d i l y  d e c l i n i n g .  In  1930 a b o u t  38 p e r c e n t  

o f  M o n ta n a 's  p e o p le  w ere  eng ag ed  i n  a g r i c u l t u r e .  By 1964 th e  p e r c e n ta g e  

o f  p e o p le  l i v i n g  on farm s h a d  sh ru n k  t o  a mere 15 .6  p e r c e n t — a d e c l i n e  o f  

more th a n  50 p e r c e n t .  From th e  s t a n d p o i n t  o f  th e  t o t a l  num ber o f  p e o p le  

em ployed  by a g r i c u l t u r e ,  f o r e s t r y  and f i s h e r i e s  com bined , t h e  p e r i o d  

1950-1960 m arked  a d e c l i n e  o f  2 5 .7  p e r c e n t .  (See T ab le  V I I I . )  T ab le  V I I I

2 5 /  The Bozeman C h r o n i c l e , Sep tem ber 8 , 1966. 

2 6 /  S c i e n c e . (AAAS), O c to b e r  7 ,  1966, p .  134.
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TABLE V I I I .  PERSONS EMPLOYED BY MAJOR INDUSTRY, 1960.

Indus  t r y
Number 
Employed 
i n  1960

P e r c e n ta g e  Change D u r in g  
1950-1960

( + ) i n c r e a s e  ( - ) d e c re a s e

I . A g r i c u l t u r e ,  f o r e s t r y  and f i s h e r i e s 40 ,8 4 4 I N
)

L
n

2 . M in ing 6 ,782 - 2 7 .1

3. C o n s t r u c t i o n 14 ,9 1 1 + 0 .9

4. M a n u fa c tu r in g 23 ,439 + 25 .5

5 . T r a n s p o r t a t i o n ,  com m un ica t ion , 
and p u b l i c  u t i l i t i e s 2 1 ,0 1 3 -  6 . 6

6  • W h o le sa le  and r e t a i l  t r a d e 47 ,0 9 4 + 1 3 .1

7. F in a n c e ,  i n s u r a n c e  and r e a l  e s t a t e 8 ,035 + 6 0 .5

8 . S e r v i ces 5 1 ,4 5 1 + 3 5 .6

9 . P u b l i c  a d m i n i s t r a t i o n 1.2,530 + 24 .6

1 0 . T o t a l  num ber employed 226 ,099  -

1 1 . P e r c e n t  i n c r e a s e  i n  l a b o r  f o r c e + 9 .6

S o u rc e :  M ontana S t a t e  P la n n in g  B o a rd ,  M ontana D i r e c t o r y  o f  M a n u fa c tu re rs
and B uyers  G u id e , (H e le n a ,  M ontana: 19 6 5 -6 6 ) .



f u r t h e r  r e v e a l s  t h a t  t h e  employment i n  m in in g  d im in is h e d  by 2 7 .1  p e r c e n t  

d u r in g  th e  same p e r i o d .

However, c o n s t r u c t i o n ,  m a n u f a c t u r in g , s e r v i c e s  and p u b l i c  a d m i n i s t r a ­

t i o n  r e g i s t e r e d  i n c r e a s e s  i n  employment d u r in g  th e  1950-1960 p e r i o d .  

M a n u fa c tu r in g  and s e r v i c e s  showed e s p e c i a l l y  s i g n i f i c a n t  g a in s  i n  employ­

ment (T a b le  V I I I ) .

In  te rm s  o f  v a lu e  o f  p r o d u c t i o n ,  m in e r a l  p r o d u c t i o n ,  lum ber  p ro d u c ­

t i o n  and v a lu e  added by  m a n u f a c tu r e r s  showed f a i r l y  l a r g e  i n c r e a s e s  b o th  

i n  a b s o l u t e  numbers and as a p e r c e n ta g e  o f  g ro s s  b a s i c  income i n  1960 as 

compared t o  1950. Both t h e  g ro s s  b a s i c  incom e and p e r  c a p i t a !  income have  

a l s o  gone up d u r in g  t h i s  p e r i o d .  (See T a b le  V I I . )

No e s t i m a t e s  o f  t h e  l i k e l y  i n c r e a s e  i n  i n d u s t r i a l  w a t e r  u se  i n  

M ontana i n  t h e  f o r e s e e a b l e  f u t u r e  a r e  a t  p r e s e n t  a v a i l a b l e .  However, 

t h e r e  i s  good i n d i c a t i o n  t h a t  th e  p r o s p e c t s  f o r  growth i n  c o n s t r u c t i o n ,  

f o r e s t  p r o d u c t  i n d u s t r y , ,  s p o r t s  goods m a n u fa c tu re  and p r o c e s s i n g  i n d u s t r i e s  

a r e  q u i t e  p r o m is in g .  I t  i s  p o i n t e d  o u t  i n  a r e c e n t  r e p o r t  t h a t  th e  demand 

f o r  w a t e r  on th e  p a r t  o f  f o r e s t  p r o d u c t  i n d u s t r i e s  c o n s i s t i n g  o f  p u lp  and 

p a p e r ,  p lyw ood , p a r t i c l e  wood, e t c .  , w ou ld  i n c r e a s e  s t e a d i l y  and r a p i d l y  

i n  M ontana i n  th e  v e ry  n e a r  f u t u r e .  2 7 /  The f u t u r e  " r e c r e a t i o n  e x p lo s io n "  

i n  t h e  s t a t e  i s  e x p e c t e d  t o  r e s u l t  i n  t h e  r a p i d  growth o f  s p o r t s - g o o d s  

i n d u s t r i e s .  I n c re a se d . '  i r r i g a t i o n  w ould  r e s u l t  i n  an i n c r e a s e  i n  th e  number 

o f  f e e d - p r o c e s s i n g  i n d u s t r i e s ; an i n c r e a s e  i n  t h e  l i v e s t o c k  i n d u s t r y  would

2 7 /  I b i d .
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l e a d  t o  a r i s e  i n  th e  number o f  m e a t - p r o c e s s i n g  i n d u s t r i e s . So i t  c o u ld  

b e  c o n c lu d e d  t h a t  t h e r e  s h o u ld  be  a r i s e  i n  t h e  i n d u s t r i a l  demand f o r  w a t e r  

i n  th e  n e x t  10 y e a r s  o r  s o .  B u t , t h e r e  i s  h a r d l y  any r e l i a b l e  i n f o r m a t io n  

t o  w a r r a n t  a  q u a n t i t a t i v e  e s t i m a t e  o f  t h i s  demand.

W a te r -b a s e d  R e c r e a t i o n . — The l a r g e s t  i n c r e a s e  i n  t h e  f u t u r e  demand 

f o r  w a t e r  i n  M ontana may w e l l  be  i n  th e  f i e l d  o f  w a t e r - b a s e d  r e c r e a t i o n .  

M ontana i s  a s c e n i c  w o n d e r la n d  endowed w i t h  a trem endous r e c r e a t i o n  p o te n ­

t i a l .  The n o te d  w r i t e r  S t e in b e c k  o b s e r v e s :

I t  seems t o  me t h a t  M ontana i s  a g r e a t  s p l a s h  o f  g r a n d e u r .
The s c a l e  i s  h u g e , b u t  n o t  o v e rp o w e r in g .  The l a n d  i s  r i c h  
w i t h  g r a s s  and c o l o r ,  and t h e  m o u n ta in s  a re  th e  k i n d  I  w ould  
r e c r e a t e  i f  m o u n ta in s  w ere  e v e r  p u t  on my agenda. M ontana seems 
t o  me t o  be  w hat a s m a l l  boy w ould  t h i n k  Texas i s  l i k e  from 
h e a r i n g  T exans .  . . .  I t  seemed t o  me t h a t  th e  f r a n t i c  h u s t l e  
o f  A m erica  i s  n o t  i n  M ontana. The ca lm  o f  t h e  m o u n ta in s  and 
t h e  r o l l i n g  g r a s s l a n d s  h ad  g o t  i n t o  th e  h a b i t a n t s .  28 /

The two p r i n c i p a l  a t t r a c t i o n s  w hich  draw p e o p le  t o  M ontana a re

G l a c i e r  and Y e l lo w s to n e  N a t i o n a l  P a r k s .  The s t a t e  has  more t h a n  20 s t a t e

p a rk s  c o v e r in g  an a r e a  o f  ab o u t  10 ,000  a c r e s .  I t  h a s  ab o u t  130 m u n ic ip a l

and c o u n ty  p a r k s .  29 /  M ontana h a s  over. 1 ,500  l a k e s  and n e a r l y  15 ,000

m i l e s  o f  f i s h i n g  s t r e a m s ,  i n c l u d i n g  31 m a jo r  r i v e r s .  In  a d d i t i o n ,  th e

s t a t e  h a s  s e v e r a l  h u n d re d  man-made r e s e r v o i r s .  Most o f  t h e s e  have  been

s to c k e d  and p r o v id e  good f i s h i n g .  The t r i b u t a r i e s  and c o n n e c t in g  la k e s

o f  M on tana’ s f o u r  m a jo r  w a te r s h e d s  p r o v id e  a  v a r i e t y  o f  f i s h i n g  s e e n  i n

few o t h e r  s t a t e s .  30 /

2 8 /  S t e in b e c k ,  J o h n , T r a v e l s  w i th  C h a r l e y , (New Y o rk : V ik in g  P r e s s ,  I n c . ,
1962) , p .  158.

2 9 /  U n i t e d  S t a t e s  D e p a r tm en t  o f  th e  I n t e r i o r ,  op_. c i t . , p .  12.

3 0 /  I b i d . . p p . 2 1 -2 2 .
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Renne p o i n t s  o u t  t h a t

M o n ta n a 's  p r e c i p i t a t i o n  makes p o s s i b l e  h igh -dem and  w a t e r - b a s e d  
r e c r e a t i o n  i n  t h e  s p r i n g ,  summer and e a r l y  f a l l  m on ths— 
f i s h i n g ,  b o a t i n g ,  swimming, cam ping , w a t e r - s k i i n g ,  e t c . , 
i n  th e  l a t e  f a l l — h u n t i n g  o f  w a t e r  fo w l ,  u p la n d  b i r d s  and 
b i g  game; and i n  t h e  w i n t e r — s k i i n g  and r e l a t e d  w i n t e r  s p o r t s .  31/

A n o th e r  f a c t o r  t h a t  a t t r a c t s  a  l a r g e  number o f  o u t - o f - s t a t e  v i s i t o r s

to  M ontana i s  i t s  r e l a t i v e l y  c l e a n  s t r e a m s ,  l a k e s  and r i v e r s .  Renne

s t a t e s  i n  t h i s  c o n n e c t io n :

M ontana , n o t  f a c e d  w i t h  e x t e n s i v e  p o l l u t i o n ,  can d e v o te  much 
more o f  funds  a v a i l a b l e  t o  a c t u a l  i n v e s tm e n t  i n  p l a n n i n g  and 
deve lopm en t o f  new e n t e r p r i s e s  such  as r e c r e a t i o n  t o  i n c r e a s e  
h e r  r e t u r n s  from  w a t e r .  32 /

M ontana h a s  b e e n  e x p e r im e n t in g  a s t e a d y  grow th i n  t h e  number o f  o u t -  

o f - s t a t e  v i s i t o r s  and t h e  e a r n i n g s  from  them. T hus , th e  t o t a l  number o f  

o u t - o f - s t a t e  v i s i t o r s  i n c r e a s e d  from  2 ,5 6 2 ,5 1 5  i n  1958 t o  3 ,3 2 7 ,7 7 8  i n  

1962— an i n c r e a s e  o f  o v e r  20 p e r c e n t .  3 3 /  I n  1962 t o u r i s m  c o n s t i t u t e d  

t h e  t h i r d  l a r g e s t  s o u rc e  o f  income i n  M ontana and p r o b a b ly  i t  i s  th e  

s e c o n d  l a r g e s t  s o u rc e  a t  p r e s e n t  ( 1 9 6 6 ) .  3 4 /

The m a jo r  f a c t o r s  t h a t  w i l l  have  a b e a r i n g  on th e  demand f o r  r e c r e a ­

t i o n  a r e  f u t u r e  i n c r e a s e s  i n  p o p u l a t i o n ,  t r a v e l ,  p e r s o n a l  incom e and 

l e i s u r e  t im e .  The p o p u l a t i o n  o f  M ontana i s  e x p e c t e d  to  i n c r e a s e  by 14 .2

3 1 /  R en n e , R oland  R . ,  o p . c i t . ,  p . 13,

3 2 /  I b i d .

3 3 /  M ontana S t a t e  Highway Commission ( P la n n in g  Survey D i v i s i o n )  and U n i te d  
S t a t e s  D e p a r tm en t  o f  Commerce (B ureau  o f  P u b l i c  R o a d s ) ,  F iv e  Years o f  
T o u r i s t  S tu d ie s  i n  M on tana , (O c to b e r  1 9 63 ) .

3 4 /  D e p a r tm en t  o f  F i s h  and Game ( R e c r e a t i o n ,  P a rk s  and R e s e a rc h  D i v i s i o n ) ,  
M ontana S ta te w id e  O u tdoo r  R e c r e a t io n  P l a n , (H e le n a ,  M ontana:
S ep tem ber  1 9 65 ) .  (U n p u b l ish e d  R e p o r t . )
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p e r c e n t  d u r in g  th e  p e r i o d  1960-1970 . T h is  means an i n c r e a s e  o f  o v e r  

9 6 ,0 0 0  p e o p le  and a . l a r g e  f r a c t i o n  o f  t h e s e  p e o p le  w ould  b e lo n g  t o  th e  

u rb a n  c a t e g o r y .  T a b le  V I I I  r e v e a l s  t h a t  b o th  g ro s s  b a s i c  income and p e r . 

c a p i t a  income r e g i s t e r e d  a  f a i r  i n c r e a s e  d u r in g  1950-1962 and t h e r e  i s  

no r e a s o n  t o  b e l i e v e  t h a t  t h i s  t r e n d  w ould  b e  r e v e r s e d .

The p e o p le  w i t h i n  th e  s t a t e ,  h o w e v e r ,  a c c o u n t  f o r  o n ly  a  s m a l l  f r a c ­

t i o n  o f  t h e  t o t a l  demand’ f o r  M o n ta n a 's  r e c r e a t i o n  f a c i l i t i e s .  O u t - o f -  

s t a t e  v i s i t o r s  c o n t r i b u t e  a v e ry  l a r g e  p e r c e n ta g e  o f  t h e  t o t a l  e a rn in g s  

f rom  r e c r e a t i o n .  A c c o rd in g  t o  t h e  l a t e s t  e s t i m a t e s  a v a i l a b l e ,  o u t - o f -  

s t a t e  v i s i t o r s  i n  1970 w ould  go up t o  3 ,7 7 0 ,6 0 0  and i n  1975 to  4 ,4 8 6 ,7 0 0 .

These o u t - o f - s t a t e  v i s i t o r s  a re  one o f  t h e  m o s t , v i t a l  r e a s o n s  
f o r  r e c r e a t i o n  p l a n s  i n  M ontana, The moment th e y  e n t e r  th e  
s t a t e  th e y  a re  p o t e n t i a l  w a t e r  u s e r s  o f  p u b l i c  f a c i l i t i e s .  T h e re ­
f o r e  any co u n ty  t h a t  i s  ex p o sed  to  them  (and  th e y  a l l  a r e )  i s  
i n  n e e d  o f  f a c i l i t i e s  t o  accommodate t h e  v i s i t o r ' s  b a s i c  
r e c r e a t i o n  n e e d s .  3 5 /

V a r io u s  m easu res  have  b e e n  t a k e n  i n  r e c e n t  y e a r s  t o  enhance  th e  

r e c r e a t i o n  f a c i l i t i e s  a v a i l a b l e  i n  M ontana. A p r o p o s a l  h a s  b e e n  made by  

t h e  F i s h  and Game D ep a r tm en t  f o r  a s t a t e  r e c r e a t i o n a l  w a te rw ay  sy s te m  

w hich  w i l l  i n c r e a s e  th e  a c c e s s i b i l i t y  t o  and s t i m u l a t e  i n t e r e s t  i n  c e r t a i n  

u p p e r  M is s o u r i  B a s in  R i v e r s . •  These r i v e r s  a r e  p a r t  o f  t h e  m ost u n iq u e  

s t r e a m s  i n  th e  n a t i o n  from  t h e  v ie w p o in t  o f  e i t h e r  t h e i r  w i l d  t r o u t  

f i s h i n g  o r  t h e i r  h i s t o r i c  im p o r ta n c e .  The Y e l lo w s to n e  from  G a r d in e r  to

3 5 /  I b i d . , p .  210.
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Pompeys P i l l a r  was th e  f i r s t  r i v e r  s e c t i o n  d e s ig n a t e d  i n  t h i s  s y s te m  and 

a r e c r e a t i o n a l  dev e lo p m en t p l a n  h as  b e e n  p r e p a r e d  f o r  i t .  O th e r  M is s o u r i  

B a s in  s t r e a m s  t h a t  c o u ld  be  c o n s id e r e d  f o r  i n c l u s i o n  i n t o  t h i s  sy s te m  a re  

t h e  b l u e - r i b b o n  p o r t i o n s  o f  t h e  M i s s o u r i ,  M ad ison , G a l l a t i n  and Big  Hole 

R iv e r s  and th e  M is s o u r i  from  F o r t  B enton  t o  F o r t  Peck . The p r o p o s a l  f o r  

th e  c r e a t i o n  o f  t h i s  s t a t e ' s  r e c r e a t i o n a l  w a t e r  s y s te m  i s  an exam ple o f  

t h e  g r e a t e r  im p o r ta n c e  a t t a c h e d  t o  th e  p r e s e r v a t i o n  o f  t h e  f i s h  

h a b i t a t .  3 6 /  1

T here  i s  an i n c r e a s i n g  aw areness  o f  t h e  im p o r ta n c e  o f  w a t e r - b a s e d  

r e c r e a t i o n  on th e  p a r t  o f  t h e  a g e n c ie s  r e s p o n s i b l e  f o r  t h e  deve lopm en t o f  

t h e  s t a t e ' s  r e c r e a t i o n  p o t e n t i a l .  The F i s h  and Game D ep a r tm en t  has  

c h a lk e d  o u t  a p ro g ra m  o f  p a rk  and r e c r e a t i o n  deve lopm en t i n v o l v i n g  $750,000 

f o r  t h e  tw o - y e a r  p e r i o d  s t a r t i n g  J u ly  I ,  1967. By t h e  end  o f  June  1966, 

t h e  F i s h  and Game D ep a r tm en t  s p e n t  $444 ,000  f o r  park 's  and r e c r e a t i o n  s i n c e  

t a k i n g  o v e r  t h e  S t a t e  P a rk s  D i v i s i o n  from t h e  Highway D e p a r tm en t  i n  J u ly  

1965 , and s ince ,  b e in g  d e s i g n a t e d  th e  S t a t e  r e c r e a t i o n  a g e n cy .  37 /

The r e c r e a t i o n  p l a n n i n g  e f f o r t  i n  M ontana h a s  g a in e d  momentum i n  

r e c e n t  y e a r s .  I n  t h e  f a l l  o f  1964 a G o v e r n o r 's  O u tdoo r  R e c r e a t io n  

A d v is o ry  and P l a n n in g  Committee was s e t  up t o  e x p lo r e  t h e  p o s s i b i l i t i e s  

f o r  f u l l y  u t i l i z i n g  M o n ta n a 's  v a s t  r e c r e a t i o n  p o t e n t i a l .  T h is  Committee 

h a s  p r e p a r e d  a  co m p reh en s iv e  and d e t a i l e d  O u tdoo r  R e c r e a t io n  P la n  f o r  th e

3 6 /  U n i t e d  S t a t e s  D epa r tm en t  o f  t h e  I n t e r i o r ,  P r o g r e s s :  M is s o u r i  R iv e r
B a s i n . (A nnual R e p o r t ,  1 9 6 6 ) ,  p p . 148 -149 .

3 7 /  The G re a t  F a l l s  T r i b u n e , November 15 , 1966.
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e n t i r e  s t a t e  o f  M ontana. The r e p o r t  w hich  d e s c r i b e s  t h i s  p l a n  h a s  n o t  

y e t  b e e n  o f f i c i a l l y  r e l e a s e d .  A p re v ie w  o f  t h i s  R e p o r t , ho w ev er ,  p r o v id e s  

much i n t e r e s t i n g  i n f o r m a t i o n .  In  t h e  words o f  t h e  R e p o r t , " t h i s  P la n  

h a s  b e e n  d e v e lo p e d  w i t h  t h e  b r o a d  o b j e c t i v e  o f  p r o v i d i n g  g u id a n c e  i n  th e  

dev e lo p m en t and im p le m e n ta t io n  o f  M o n ta n a 's  p r e s e n t  and f u t u r e  o u td o o r  

r e c r e a t i o n  p r o g r a m s " . 3 8 /  The R e p o r t ,  f o r  th e  most p a r t , p r o v id e s  

i n f o r m a t i o n  r e g a r d i n g  th e  .s u p p ly  o f  and demand f o r  o u td o o r  r e c r e a t i o n  

f a c i l i t i e s  on a r e g io n - w id e  b a s i s .  Seven d i s t i n c t  r e g io n s  a r e  i d e n t i f i e d  

f o r  t h e  w hole  s t a t e  o f  M ontana. These se v e n  r e g io n s  a re  shown i n  F ig u re  15. 

T h is  r e p o r t ,  h o w e v e r ,  does n o t  make any a t t e m p t  to  g iv e  o v e r a l l  f i g u r e s  

p e r t a i n i n g  t o  th e  e n t i r e  s t a t e .  The u s e f u l n e s s  o f  th e  r e p o r t  f o r  th e  

g e n e r a l  p u b l i c  w ould  be  c o n s id e r a b l y  en h an ced  by  g i v in g  s t a t e - w i d e  p r o j e c ­

t i o n s  r e l a t i n g  to  supp ly -dem and  s i t u a t i o n  f o r  r e c r e a t i o n  f a c i l i t i e s .

G u id e l in e s  f o r  A c t io n

S e v e r a l  m ethods have  t o  b e  a d o p te d  t o  e x p l o i t  M o n ta n a 's  t o u r i s t  

p o t e n t i a l  t o  i t s  f u l l e s t  e x t e n t .  The p r i n c i p a l  m easu res  s h o u ld  aim a t  th e  

p r o v i s i o n  o f  h i g h  q u a l i t y  f a c i l i t i e s ,  p r i v a c y  i n  t h e  o u t - o f - d o o r s ,  a c c e s s  

t o  th e  s t a t e ' s  o u td o o r  r e c r e a t i o n  o p p o r t u n i t i e s ,  o p p o r t u n i t i e s  f a c i l i t a t i n g  

l e i s u r e l y  t o u r i n g  a c r o s s  t h e  s t a t e  and a f u l l  r e c o g n i t i o n  o f  t h e  r i g h t s  

o f  p r i v a t e  landow ners  as h o s t s  to  v i s i t i n g  t o u r i s t s .  .39 /

3 8 /  D epa r tm en t  o f  F i s h  and Game, o p . c i t . p .  3 ,  

3 9 /  I b i d . , p .  210.
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F i n a l l y , a g r e a t e r  d e g re e  o f  c o o r d i n a t i o n  be tw een  t h e  f e d e r a l , s t a t e  

and l o c a l  a g e n c ie s  r e s p o n s i b l e  f o r  th e  p l a n n i n g  o f  r e c r e a t i o n  deve lopm en t 

i s  i n d i s p e n s i b I e . The F e d e r a l  a g e n c ie s  i n c l u d e :  ( I )  t h e  N a t i o n a l  P a rk

S e r v i c e , (2) t h e  F o r e s t  S e r v i c e , (3) th e  F i s h  and W i l d l i f e  S e r v ic e  and

(4) t h e  Corps o f  E n g in e e r s .  The F i s h  a n d . Game C o m m is s io n 's . R e c r e a t i o n , 

P a rk s  and R e s e a rc h  D i v i s i o n  i s  t h e  S t a t e  a g e n cy .  On th e  l o c a l  l e v e l  th e  

f o l l o w i n g  a g e n c i e s  can p l a y  a  v e ry  im p o r ta n t ,  r o l e :  ( I )  t h e  M ontana S t a t e

S o i l  and W ate r  C o n s e r v a t io n  D i s t r i c t s ,  (2) t h e  M ontana S t a t e  R u ra l  A rea  

D evelopm ent C o m m ittee , (3) t h e  M ontana C o n s e r v a t io n  C o u n c i l , (4 )  th e  

M ontana W i l d l i f e  .F e d e r a t i o n ,  and (5) t h e  M ontana W ild e rn e s s  A s s o c i a t i o n .

The s e v e r a l  M ontana U n i v e r s i t y  u n i t s  can  a l s o  b e  o f  c o n s i d e r a b l e  h e lp  

i n  p r o v i d i n g  e x p e r t  c o u n s e l  and a s s i s t a n c e  t o  t h e  v a r i o u s  a g e n c ie s  

m e n t io n e d  above .

F i n a l l y ,  t h e r e  i s  a p ro b le m  o f  c r u c i a l  s i g n i f i c a n c e  w h ich  t h e  r e c r e a ­

t i o n  p l a n n e r s  o f  M ontana s h o u ld  t a k e  i n t o  c o n s i d e r a t i o n .  T h is  r e l a t e s  to  

t h e  f u t u r e  e s t a b l i s h m e n t  o f  i n d u s t r i e s  i n  M ontana. I f  i n d u s t r i e s  w ish  t o  

l o c a t e  t h e i r  p l a n t s  i n  M ontana , th e  s t a t e  s h o u ld  i n s i s t  on a d e q u a te  

m ea su res  t o  p r e v e n t  a i r  and w a t e r  p o l l u t i o n .  Th is  s h o u ld  n o t  c r e a t e  any 

s e r i o u s  p ro b le m s  s i n c e  m ost o f  th e  i n d u s t r i e s  have  now r e c o g n iz e d  p o l l u ­

t i o n  c o n t r o l  c o s t s  as an i n t e g r a l  p a r t  o f  t h e i r  t o t a l  p r o d u c t i o n  c o s t s .  

A l lo w in g  l a k e s ,  r i v e r s ,  s t r e a m s  and a i r  t o  g e t  p o l l u t e d  w ou ld  n e c e s s a r i l y  

i n v o lv e  t h e  s p e n d in g  o f  a  l a r g e  amount o f  funds  f o r  c le a n - u p  a c t i v i t i e s  

r a t h e r  th a n  f o r  in v e s tm e n t  t o  d eve lop  t h e  s t a t e ' s  l a n d  and w a t e r  r e s o u r c e s .  

The s t a t e  p l a n n e r s  s h o u l d ,  t h e r e f o r e ,  r i g i d l y  e n f o r c e  a h t i - w a t e r - a n d - a i r
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p o l l u t i o n  laws t o  p r e s e r v e  th e  q u a l i t y  o f  M o n ta n a 's  w id e -o p e n  sp a c e s  and 

c l e a r  w a t e r s .

The f o r e g o i n g  a n a l y s i s  i n d i c a t e s  t h a t  t h e r e  i s  a s t r o n g  l i k e l i h o o d  

f o r  a l t e r a t i o n s  i n  t h e  f u t u r e  p a t t e r n  o f  w a t e r  u se  and demand i n  M ontana. 

I t  a l s o  s u g g e s t s  t h a t  much o f  th e  i n c r e a s e d  demand would  b e  f o r  i n d u s t r i a l  

and r e c r e a t i o n a l  p u r p o s e s ,  e s p e c i a l l y  t h e  l a t t e r .



CHAPTER V

MONTANA'S WATER RIGHTS 

I n t r o d u c t i o n

This  c h a p t e r  f o l lo w s  up t h e  d i s c u s s i o n  o f  t h e  t h e o r y  and p r a c t i c e  

o f  w e s t e r n  w a t e r  law g iv e n  i n  C h a p te r  I I I  w i t h  s p e c i a l  r e f e r e n c e  t o  M ontana. 

The f i r s t  s e c t i o n  g iv e s  an a c c o u n t  o f  th e  e v o l u t i o n  o f  M o n ta n a 's  w a t e r  

r i g h t s .  T h is  i s  fo l lo w e d  by an a n a l y t i c a l  s u rv e y  o f  th e  s u r f a c e  w a t e r  

laws c u r r e n t l y  p r e v a i l i n g  i n  M ontana. Among o t h e r  t h i n g s , t h i s  s e c t i o n  

d i s c u s s e s  th e  v a r i o u s  p rob lem s r e l a t e d  to  t h e  a c q u i s i t i o n ,  p r o t e c t i o n  and 

l o s s  o f  s u r f a c e  w a t e r  r i g h t s .  The n e x t  s e c t i o n  i s  d e v o te d  t o  a s tu d y  o f  

M ontana’ s g ro u n d w a te r  la w s .  The c o m p o s i t io n  and f u n c t i o n s  o f  th e  w a t e r  

u s e r s '  a s s o c i a t i o n  and i r r i g a t i o n  d i s t r i c t s  o f  M ontana a r e  b r i e f l y  o u t ­

l i n e d  i n  t h e  f o u r t h  s e c t i o n .  The f i n a l  s e c t i o n  a t t e m p ts  a c r i t i c a l  e v a lu a ­

t i o n  o f  M o n ta n a 's  l e g a l - i n s t i t u t i o n a l  com plex , e s p e c i a l l y  from  t h e  p o i n t  

o f  v iew  o f  i t s  adequacy  f o r  , e f f e c t i n g  a d e s i r a b l e  t r a n s f e r  o f  w a t e r  be tw e en  

u s e s  and u s e r s .

E v o l u t i o n  o f  M ontana W ate r  Laws

F o r  n e a r l y  a c e n tu r y  M ontanans h a v e  b e e n  s e e k i n g  p r o p e r t y  
r i g h t s  i n  w a t e r  w h ich  a r e  as d e f i n i t e  and d e f e n s i b l e  as th o s e  
i n  l a n d .  They h a v e  d i s c a r d e d  th e  w a t e r  r i g h t  w hich  th e y  b rou 'gh t 
w i t h  them  from  th e  hum id E a s t  and a d o p te d  a new one more s u i t e d  
t o  t h e i r  n e e d s . I /

I /  D unbar ,  R o b e r t  G . , "The S ea rch  f o r  a S t a b l e  W ater  R ig h t  i n  M ontana" , 
A g r i c u l t u r a l  H i s t o r y ,  2 8 :1 3 8 -1 4 9 ,  ( O c to b e r ,  1954).
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What fo l lo w s  i s  a b r i e f  h i s t o r i c a l  a c c o u n t  o f  t h e  s e a r c h  f o r  a  s t a b l e  

w a t e r - p o l i c y  i n  M ontana.

The f i r s t  s t a t u t e  i n  M ontana c o n c e r n in g  w a t e r  r i g h t s  was p a s s e d  by 

t h e  F i r s t  ; T e r r i  t o  r i a l  L e g i s l a t i v e  Assembly a t  Bannock ..on J a n u a r y  12, 1865; 

T h is  was an a c t  d e s ig n e d  t o  p r o t e c t  and r e g u l a t e  th e  i r r i g a t i o n  o f  l a n d .  

T h is  a c t  p r o v id e d  t h a t  anyone w i t h  a p o s s e s s o r y  r i g h t  o r  t i t l e  t o  l a n d  on 

o r  n e a r  any s t r e a m  s h o u ld  be  e n t i t l e d  t o  u se  t h e  w a t e r  o f  th e  s t r e a m ,  f o r  

i r r i g a t i o n .  I t  w a s ,  f u r t h e r ,  p r o v id e d  i n  t h e  a c t  t h a t  i f  anyone c a r e l e s s l y  

managed h i s  w a t e r ,  so  t h a t  h i s  w a s te  i n j u r e d  someone e l s e ,  com m iss ioners  

m ig h t  a s s e s s  damages a g a i n s t  h im .

However, t h e  pow er o f  com m iss ioners  to  a s s e s s  damages was soon  h e ld  

i n v a l i d  and th e  a c t ,  i n  i t s  e n t i r e t y ,  was r e p e a l e d  im m e d ia te ly  t h e r e a f t e r .  

The a c t  o f  r e p e a l  r e c o g n i z e d  th e  d o c t r i n e  o f  a p p r o p r i a t i o n  as a p p l i c a b l e  ■ 

t o  a l l . c o n t r o v e r s i e s  r e g a r d i n g  th e  r i g h t  t o  t h e  u se  o f  w a t e r  f o r  m in in g ,  

m a n u f a c t u r in g ,  a g r i c u l t u r e  and o t h e r  u s e f u l  p u r p o s e s .  T h is  a c t  was c a r r i e d  

fo rw a rd  i n . t h e  1872 C o d i f i e d  S t a t u t e s  as C h a p te r  34.

M o n ta n a 's  s t a t u t o r y  w a t e r  law , a t  t h e  t im e  o f  th e  R e v is e d  S t a t u t e s  

o f  1879, c o n ta i n e d  15 s e c t i o n s ,  r e l a t i n g  m a in ly  t o . i r r i g a t i o n ,  w i th  no 

s u b j e c t  c a l l e d  "W ate r  R i g h t s "  s e p a r a t e l y  l i s t e d  i n  t h e  i n d e x .

The p e r i o d  d u r in g  w hich  the, law o f  w a t e r  r i g h t s  was g overned  
o n ly  by custom  ended  i n  1885 , w i t h  t h e  p a s s a g e  o f  an a c t  p r o v id i n g  
i n  d e t a i l  a m ethod o f  a p p r o p r i a t i o n  o f  w a t e r  w hich h a s  rem ained  
s u b s t a n t i a l l y  u n a l t e r e d  t o  th e  p r e s e n t  d a t e . I t  a l lo w e d  f o r  . ' 
b e n e f i c i a l  p u r p o s e s  t o  l a s t  u n t i l  su ch  use  c e a s e d  o r  t h e  r i g h t  
was abandoned , by  p o s t i n g  a n o t i c e  o f  a p p r o p r i a t i o n  a t  t h e  p o i n t  
o f  d i v e r s i o n ,  f i l i n g  a  copy i n  t h e  co u n ty  r e c o r d s ,  and p ro m p t ly  
c o m p le t in g  works to  c a r r y  th e  w a t e r  away. P e r so n s  who h a d
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p r e v i o u s l y  a c q u i r e d  r i g h t s  w ere  r e q u i r e d  t o  f i l e  th e  d e t a i l s  i n  
th e  c o u n ty  r e c o r d s , though  n o n co m p lian ce  d id  n o t  d e p r iv e  them 
o f  t h e i r  r i g h t s .  F i l e d  documents w ere  t o  be p f im a  f a c i e  e v id e n c e  
o f  t h e i r  c o n t e n t s .  A d v e rsa ry  p r o c e e d in g s  w i t h  j o i n d e r  o f  a l l  
c o n c e rn e d  w ere  made th e  m ethod o f  d e t e r m i n a t i o n  o f  r i g h t s  i n  a 
p a r t i c u l a r  s o u r c e  o f  w a t e r .  F i n a l l y , a d e v ic e  and m ethod f o r  
t h e  m easurem ent o f  w a t e r  w ere  p r e s c r i b e d .  These p r o v i s i o n s  w ere 
c a r r i e d  fo rw a rd  i n  t h e  1895 codes w i t h o u t ' change o f  s u b s t a n c e , 
w hich  p r o c e s s  was r e p e a t e d  i n  t h e  R e v is e d  Codes o f  1907 , 1921 
and 1935 e x c e p t  f o r  t h e  l a s t  s e c t i o n .  Th is  was r e p l a c e d  i n  
1899 by th e  l e g a l  s t a n d a r d  o f  m easurem ent o f  c u b ic  f e e t  p e r  
s e c o n d ,  w hich  h a s  s i n c e  rem ained  unchanged . 2 /

I n  1911 a s t a t u t e  c o n t a i n i n g  d e t a i l s  o f  a p p o in tm e n t ,  d u t i e s , a u t h o r i t y  

and c o m p e n sa t io n  o f  w a t e r  com m iss ioners  a c t i n g  t o  d i s t r i b u t e  w a t e r s  r e p l a c e d  

p r e v i o u s  s i m i l a r  e n a c tm e n ts  on th e  same s u b j e c t .

I n  1921 t h e  Supreme C o u r t  d e c l a r e d :

Our c o n c l u s i o n , i s  t h a t  th e  common law d o c t r i n e  o f  r i p a r i a n  
r i g h t s  h a s  n e v e r  p r e v a i l e d  i n  M ontana s i n c e  th e  e n a c tm e n t  o f  
t h e  Bannack S t a t u t e s  i n  1865, and t h a t  i t  i s  u n s u i t e d  t o  th e  
c o n d i t i o n s  h e r e .  3 /

And t h i s  d e c i s i o n  s e t t l e d  t h e  l o n g - s t a n d i n g  c o n f l i c t  be tw e en  r i p a r i a n  and 

a p p r o p r i a t i o n  r i g h t s  and e s t a b l i s h e d  th e  a p p r o p r i a t i o n  d o c t r i n e  as th e  s o l e  

w a t e r  law g o v e rn in g  th e  u se  and c o n t r o l  o f  w a t e r  i n  M ontana.

S u r f a c e  W ate r  Laws

N a tu re  o f  W ate r  Use

The s t a t e  C o n s t i t u t i o n  l a y s  down t h a t :

The u se  o f  a l l  w a t e r  now a p p r o p r i a t e d  ̂ o r  t h a t  may h e r e a f t e r  
be  a p p r o p r i a t e d  f o r  s a l e ;  r e n t a l ,  d i s t r i b u t i o n  o r  o t h e r  b e n e f i c i a l

2 /  Heman, Howard W ., " I r r i g a t i o n  -Law", M ontana Law R ev iew , (V ol. X , 
S p r in g  1949) , p p .  13 -34 .

3 /  H u t c h i n s , W ells  A . ,  The M ontana Law o f  W ate r  R i g h t s , (Bozeman, 
M ontana: M ontana A g r i c u l t u r a l  E x p e r im en t  S t a t i o n ,  A ugust  1 9 5 8 ) ,
B u l l e t i n  545 , p .  2.
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u s e , and th e  r i g h t  o f  way o v e r  th e  la n d s  o f  o t h e r s , f o r  a l l  
d i t c h e s , d r a i n s ,  f l u m e s , c a n a l s ,  and a q u e d u c t s , n e c e s s a r i l y  
u se d  i n  c o n n e c t io n  t h e r e w i t h ; as w e l l  as t h e  s i t e s  f o r  
r e s e r v o i r s  n e c e s s a r y  f o r  c o l l e c t i n g  and s t o r i n g  th e  sam e, 
s h a l l  be  h e l d  t o  be a p u b l i c  u s e .  47

The Supreme C o u r t  o f  M ontana h a s  r e c o g n i z e d . th e  c r u c i a l  im p o r ta n c e  

o f  w a t e r  i n  f u r t h e r i n g  th e  p r o s p e r i t y  o f  th e  s t a t e .  T hus , t h e  u se  of 

w a t e r  i n  t h e  s t a t e ;  even  by  an i n d i v i d u a l  t o  i r r i g a t e  a f a rm ,  i s  so  much 

a  c o n t r i b u t i n g  f a c t o r . t o  t h e  w e l f a r e  o f  th e  s t a t e  t h a t  t h e  p e o p le  i n  

a d o p t in g  th e  c o n s t i t u t i o n  d e c l a r e d  i t  t o  be  a  p u b l i c  u s e .  S in c e  th e  

c o n s t i t u t i o n  r e g a r d s  t h e  use  o f  w a t e r  a  p u b l i c  .u s e , e v e ry  c i t i z e n  i s  

en su red , t h e  r i g h t  t o  d i v e r t  and u se  w a t e r  from  a s t r e a m  so  lo n g ,  as he . 

does . n o t  i n f r i n g e  t h e  r i g h t s  o f  o t h e r s  a c q u i r e d  by p r i o r  a p p r o p r i a t i o n . .

D u e ■c o n s i d e r a t i o n  h as  to  b e ; a c c o rd e d  f o r  t h e  r i g h t s  o f  p u b l i c  w h i l e  m aking 

u se  o f  w a t e r .

C o u r t  r u l i n g s  h a v e  made i t  c l e a r  t h a t  t h e  ow nersh ip  o f  t h e  r i v e r s  and 

s t r e a m s  o f  M ontana i s  v e s t e d  w i t h  t h e  s t a t e .

The p u b l i c  ,p o l i c y  .■ o f  th e  S t a t e  r e c o g n iz e s  t h a t  a w a t e r  r i g h t . 
may b e  a c q u i r e d  by p r i o r  a p p r o p r i a t i o n ,  t h a t  an a p p r o p r i a t o r  
d e r i v e s  h i s  r i g h t  from th e  S t a t e  and n o t  from  t h e  N a t io n a l ,  
G overnm ent, and t h a t  t h e  u se  o f  w a t e r s  f lo w in g  i n  n a t u r a l ,  
s t r e a m s  i n  t h e  S t a t e  i s  s u b j e c t  to  S t a t e  r e g u l a t i o n  and 
c o n t r o l ;  and t h i s  p o l i c y  i s  i r r e c o n c i l a b l e  w i th  t h e  a p p l i ­
c a t i o n  o f  th e  r i p a r i a n  d o c t r i n e . . 5 /  ■

4 /  M ontana C o n s t i t u t i o n ,  A r t i c l e  I I I . , S e c t i o n  15. 

5 /  H u tch in s , ,  W ells  A . ,  o p . c i t . , p .  2.
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C o n s e r v a t io n  o f -W a te r

T h e ■c o n s e r v a t i o n  o f  w a t e r  i s  o f  suprem e im p o r tan ce ,  i n  a l l  t h e  w e s t e r n

s t a t e s .  C o n s e q u e n t ly  M ontana and th e  r e s t  o f  th e  w e s t e r n  s t a t e s  i n s i s t

on th e  h i g h e s t  and g r e a t e s t  p o s s i b l e  d u ty  from  tl^e w a te r s  o f  th e  s t a t e  i n

t h e  i n t e r e s t  o f  a g r i c u l t u r e  and o t h e r  b e n e f i c i a l  u s e s .

The v a r i o u s  c o u r t - d e c i s i o n s .m a d e  i t  c l e a r  t h a t  w a t e r - r i g h t  does n o t

i n c l u d e  th e  r i g h t  t o  w a s te  w a t e r .

But w h i l e  t h e r e  i s . n o  q u e s t i o n  t h a t  w a s te  o f  p u b l i c  w a t e r  
r e s o u r c e s  m ust be  m in im ized  i n  t h e  g e n e r a l  i n t e r e s t , i t  i s  
e q u a l l y  m a n i f e s t  t h a t  t h e r e  i s  a v a n i s h i n g  p o i n t  a t  w hich  
t h e  p o s s i b l e  w a s te  o f  w a t e r  w ould  b e  more th a n  overcom e.by  
th e  w a s te  i n c i d e n t a l  t o  t h e  abandonment o f  r e a s o n a b ly  
e f f i c i e n t  d i v e r s i o n  sy s tem s  and t h e i r  r e p la c e m e n t  by sy s tem s  
a t  e x p e n se  n e i t h e r  w a r r a n t e d  n o r  p e r m i t t e d  by th e  b e n e f i t  
t o  be  d e r i v e d  from  th e  w a t e r .  6 /

I n  o t h e r  w o rd s ,  "economy w ould  n o t  be  i n s i s t e d  upon to  su ch  an e x t e n t  as 

to  i m p e r i l  s u c c e s s . "

The S t a t e  C o n s t i t u t i o n ,  t h e  S t a t u t e s  and t h e  v a r i o u s  c o u r t  d e c i s i o n s  

r e c o g n iz e  t h e  im p o r ta n c e  o f  w a t e r  c o n s e r v a t i o n  th ro u g h  th e  s t o r a g e . a n d  

s u b s e q u e n t  u se  o f  w a t e r s .  The S t a t e  W ater  C o n s e r v a t io n  Board  was s e t  up 

i n  1933. T h e ■b a s i c  o b j e c t i v e s  o f  th e  Board  w ere  c o n s e r v a t i o n ,  d e v e lo p m en t ,  

s t o r a g e ; d i s t r i b u t i o n ,  and u t i l i z a t i o n  o f  w a t e r  f o r  t h e  w e l f a r e  and b e n e f i t  

o f  t h e  p e o p le  o f  t h e . S t a t e .  On a c co u n t  o f  th e  r e c o n t in u a n c e  o f  a d v e rse  

c o n d i t i o n s ,  i t s  powers w ere  b ro a d e n e d  i n  1935 t o  p e rm i t  f u l l  c o o p e r a t io n  

w i t h  t h e  F e d e r a l  governm ent i n  th e  work o f  r e c o v e r y .  In  1939 a n o th e r  

p r o g r e s s i v e  m easu re  was a d o p te d  w h e n - th e  S t a t e  E n g in e e r  was a u t h o r i z e d  t o

6/  I b i d .
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b r i n g  a c t i o n s . th ro u g h  th e  W ater  C o n s e r v a t io n  B o a r d . f o r  t h e  a d j u d i c a t i o n

o f  r i g h t s  i n  a l l  th e  w a t e r s  o f  th e  S t a t e  and p a r t i c u l a r l y  i n  i n t e r s t a t e

s t r e a m s . A s t a t u t e  e n a c t e d  i n  1939 s t a t e s :

I t  i s  h e re b y  d e c l a r e d  t o  b e  t h e  p o l i c y  o f  t h i s  S t a t e  and 
n e c e s s a r y  f o r  t h e  w e l f a r e  o f  t h e  S t a t e  a n d . i t s  c i t i z e n s , 
t h a t  th e  w a t e r s  o f  t h i s  S t a t e  and e s p e c i a l l y  i n t e r s t a t e  
s t r e a m s  a r i s i n g  o u t  ^of t h e  S t a t e , be  i n v e s t i g a t e d  and 
a d j u d i c a t e d  as soon  as p o s s i b l e  i n  o r d e r  t o  p r o t e c t  th e  
r i g h t s  o f  w a t e r  u s e r s  i n  t h i s  S t a t e  and n e g o t i a t e  i n t e r ­
s t a t e  ■com pacts  i n  , r e l a t i o n  t h e r e t o ,  and t h a t  th e  S t a t e  
W ate r  C o n s e r v a t io n  B oard  and S t a t e  E n g in e e r  make i n v e s t i ­
g a t i o n s  t o  s e c u r e  n e c e s s a r y  i n f o r m a t i o n  and i n i t i a t e  and 
c a r r y  o n . a c t i o n s  t h e r e f o r .  IJ

And v a r i o u s  m easu res  h a v e  b e e n  t a k e n  by  t h e  S t a t e  g o v e rn m e n t . from  t im e  to  

t im e  t o  im p lem en t t h i s  d e c l a r e d  p o l i c y .

P r o p e r t y  R ig h t s  i n  W ater

The law h a s  s p e c i f i e d  c l e a r l y  w ha t  p r e c i s e l y  " p r o p e r t y  r i g h t s  i n  w a t e r "  

im p ly .  The law s t a t e s  t h a t  f u n n in g  w a t e r  i n  a  n a t u r a l  s t r e a m  i s  

p u b l i c  p r o p e r t y .  T h u s , t h e  p e r s o n  who a p p r o p r i a t e s  w a t e r  does n o t  own 

t h e  .c o rp u s  o f  w a t e r  w h i l e  i t  i s  f lo w in g  i n  t h e  s t r e a m .  What t h e  a p p ro -  . 

p r i a t o r  a c q u i r e s  i s  a r i g h t  t o  t h e  u s u f r u c t  o f  th e  w a te ir ,  t h a t  i s ,  a r i g h t ,  

o f  p o s s e s s i o n  and u se  o n ly .

A c q u i s i t i o n  o f  W ate r  R ig h ts

U n a d ju d ic a te d  W a te r s . — The. r i g h t ,  t o  t h e  u s e  o f  th e  u n a p p r o p r i a t e d  w a t e r  

o f  any r i v e r ,  s t r e a m ,  r a v i n e ,  c o u le e ,  s p r i n g ,  l a k e  o r  o t h e r  n a t u r a l  s o u rc e

7 /  M ontana R e v is e d  Codes (MRC) 1947 , S e c t i o n  89-847 .
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o f  s u p p ly  - m ay  be a c q u i r e d  by  a p p r o p r i a t i o n ,  and an a p p r o p r i a t q r  may impound 

f l o o d ,  s e e p a g e  and w a s te  w a t e r s  i n  a r e s e r v o i r  and th e r e b y  a p p r o p r i a t e  th e  

same. BJ •

Any p e r s o n  ( i n c l u d i n g  a c o r p o r a t i o n )  i s  p e r m i t t e d  t o . a p p r o p r i a t e  

u n a d j u d i c a t e d  w a t e r s  by  p o s t i n g  a n o t i c e  o f  a p p r o p r i a t i o n  a t  t h e  p o i n t  o f  

i n t e n d e d  d i v e r s i o n ,  s t a t i n g  th e  q u a n t i t y  o f  w a t e r  c la im e d ,  t h e  p u rp o se  f o r  

w hich  i t  i s  c la im e d j  t h e  s i z e  o f  c h a n n e l  by w hich  he i n t e n d s  to  d i v e r t  th e  

w a t e r ,  t h e  d a te  and h i s  n a m e .■ W ith in  20 days a f t e r  t h i s  he  m ust f i l e  w i t h  

t h e  :co u n ty  c l e r k ,  i n  whose j u r i s d i c t i o n  t h e  p o i n t  o f  d i v e r s i o n  l i e s ,  a 

n o t i c e  o f  a p p r o p r i a t i o n  c o n t a i n i n g  th e  above d a t a ,  a n d ■t h e  name o r  a . 

d e s c r i p t i o n  o f  t h e  s t r e a m  and a d e s c r i p t i o n  o f  th e  p o i n t  o f  d i v e r s i o n ,  

w i t h  r e f e r e n c e  t o  some p e rm a n en t  monument, 9 /

F i l i n g  th e  n o t i c e  does n o t  g iv e  t h e  a p p r o p r i a t i v e  r i g h t ,  b u t  o n ly  

t h e  r i g h t  to  p e r f e c t  i t .  T h is  i s  a c co m p lis h e d -b y  th e  c o n s t r u c t i o n  o f  t h e - 

means o f  d i v e r s i o n ,  c o m p le te d  w i t h  r e a s o n a b le  ^ d i l ig e n c e  a f t e r  h a v in g  been  

begun  w i t h i n  40 days a f t e r  t h e  f i l i n g .  .1 0 /  Unless* t h i s  i s  d o n e ,  t h e  r i g h t  

o f . t h e  a p p r o p r i a t o r  i s  su sp en d e d  u n t i l  he  c o m p le te s  h i s  w o r k s ,  a t  w hich 

t im e  h i s  r i g h t . r e l a t e s  b a c k  t o  th e  -d a te  he  p o s t e d  th e  n o t i c e .  T h is  d a fe  

g ove rns  h i s  r i g h t s  as to  a l l  o t h e r  a p p r o p r i a t i o n s ,  s in ce ,  t h e  f i r s t  i n  t im e  

i s  f i r s t  i n  r i g h t . . 1 1 /

I/ MRC, 1947, S e c t io n 89-801 .

£ / MRC, 1947, o p . c i t .

10 / MRC, 1947 j S e c t io n 89-811 .

n/ MRC, 1947, S e c t io n 8 9 -807 .
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T he• law r e c o g n iz e s  t h a t  t h e  means o f  c o n v e y in g  th e  w a t e r  from  th e  p o i n t  

o f  d i v e r s i o n  t o  th e  p o i n t  o f  u se  a re  " i n d i s p e n s a b l e  a d j u n c t s "  o f  w a t e r  

r i g h t s .  C o n s e q u e n t ly ,  p r o v i s i o n  i s  made t h a t  th e  a p p r o p r i a t d r  i s  v e s t e d ,  

w i t h ,  t h e  r i g h t  t o  b u i l d  any works n e c e s s a r y  . f o r  such  p u r p o s e , such  as dams , 

r e s e r v o i r s  and em bankm ents, a c r o s s  i n t e r v e n i n g  l a n d s ,  and t o  t a k e  by th e  

p r i v a t e  form  o f  e m in e n t  domain any l a n d  n ee d ed  f o r  t h i s  on payment o f  

j u s t  c o m p e n sa t io n  p r o v id e d  by  law . 12/

The U n i te d  S t a t e s  governm ent i s  a u t h o r i z e d  t o  a p p r o p r i a t e  th e  w a t e r  

o f  s t r e a m s  o r  l a k e s  w i t h i n  M ontana th ro u g h  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  

o r  h i s  r e p r e s e n t a t i v e  i n  t h e  same m anner and s u b j e c t  t o  th e  g e n e r a l  

c o n d i t i o n s  a p p l i c a b l e  to  a p p r o p r i a t i o n s  by  p r i v a t e  i n d i v i d u a l s .  13 /  I t  

i s  s i g n i f i c a n t  t o  n o t e  t h e

w a t e r s  on I n d i a n  r e s e r v a t i o n s  i m p l i e d l y  r e s e r v e d  by th e  
U n i te d  S t a t e s  governm ent f o r  i r r i g a t i o n  p u rp o se s  on b e h a l f  
o f  t h e  I n d ia n s  a r e  h e l d  by  th e  I n d ia n s  f o r  such  p u rp o s e s  
and h e n c e  a re  n o t  s u b j e c t  t o  a p p r o p r i a t i o n  by  o t h e r s . 14 /

A d ju d ic a t e d  W a te r s . — Under t h e  p r e s e n t  p r o c e d u r e , a  p e r s o n  d e s i r i n g

to  a p p r o p r i a t e  w a t e r s  o f  a d j u d i c a t e d  s t r e a m s  m ust (a )  employ a com peten t

e n g i n e e r  to  s u rv e y  th e  p r o p o s e d  a q u e d u c t , im pounding  dam o r  o t h e r  w o rk ;

o r  (b) c a u se  t o  be  p r e p a r e d  an a e r i a l  p h o to g ra p h  w i th  d raw in g  th e r e o n

show ing  t h i s  i n f o r m a t i o n ,  w i t h  a p p r o p r i a t e  d e s c r i p t i o n s .  F u r t h e r ,  he  m ust

f i l e  a p e t i t i o n  w i t h  t h e  c o u r t  o f  t h e  c o u n ty  i n  w hich th e  w a t e r  i s  to  be

a p p r o p r i a t e d ,  c o n t a i n i n g  a d e c l a r a t i o n  t h a t  t h e  w a t e r  r i g h t  s o u g h t  to  be

1 2 /  MRC, 1947, S e c t i o n  8 9 -820 .

1 3 / .  MRC, 1947 , S e c t i o n  8 9 -808 . .

14 /  H u t c h in s ,  W ells  A . ,  o p . c i t . , p . 13.
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a c q u i r e d  s h a l l  b e  s u b j e c t  t o  th e  te rm s  o f  any a d j u d i c a t i o n  d e c re e  t h e r e t o ­

f o r e  r e n d e r e d  by a  c o u r t  o f  c o m p e t e n t ' j u r i s d i c t i o n  a d j u d i c a t i n g  th e  w a te r s  

o f  such  s o u rc e  o f  s u p p ly  o r  any body o f  w a t e r  t o  w hich th e  same may be 

t r i b u t a r y /  P a r t i e s  who may b e : a f f e c t e d  a r e  made d e f e n d a n t s .  On th e  

c o n c lu s i o n  o f  t h e . t r i a l  th e  c o u r t  may e n t e r  an i n t e r l o c u t o r y  o r  perm anen t 

d e c re e  a l l o w in g  th e  a p p r o p r i a t i o n  s u b je c t ,  t o  t h e  term s o f  a l l  , p r i o r  d e c r e e s .  

F a i l u r e  t o  comply w i t h  t h e  s t a t u t o r y  p r o v i s i o n s  d e p r iv e s  th e  a p p r o p r i a t o r  

o f  t h e  r i g h t  t o  u se  w a t e r  as a g a i n s t  a s u b s e q u e n t  a p p r o p r i a t o r  m en tioned  

i n  o r  bound by a d e c re e  o f  th e  c o u r t .  An amendment made i n  1957 q u a l i f i e s  

t h i s  p r o c e d u r e  w i t h  t h e  f o l l o w i n g  p r o v i s i o n :

. . . p r o v id e d  t h e  w a t e r  s t o r e d  i n  a  r e s e r v o i r  p u r s u a n t  t o  an 
a p p r o p r i a t i o n  h e r e u n d e r  w hich  . i s  s u b s e q u e n t  t o  an a d j u d i c a t i o n  
o f  w a t e r s  i n  a f lo w in g  s t r e a m  when so  r e l e a s e d  from s t o r a g e '  
s h a l l  n o t  b e  c o n s id e r e d  as a p a r t  o f  t h e  n a t u r a l  f low  o f  s a i d  
a d j u d i c a t e d  s t r e a m .  15 /

R e g a rd in g  th e  c h a r a c t e r  o f  t h e  s t r e a m  f lo w :  t h e  S t a t u t e  p r o v id e s

t h a t  one who s e e k s  to  use  t h e  w a te r s  o f  an a d j u d i c a t e d  s t r e a m  may do so 

w i t h o u t , r e g a r d  t o  w h e th e r  t h e  w a t e r  he- p l a n s  t o  u se  i s  a  p a r t  o f  norm al 

f lo w ,  o r  i s  f l o o d  o r  e x c e s s  w a t e r  i n  t h e  s t r e a m .  16/

In  1963 • th e  l e g i s l a t u r e  p a s s e d  a b i l l ,  p e r m i t t i n g  th e  owners o f  - a t  

l e a s t  15 p e r c e n t  o f  th e  w a t e r  r i g h t s  a f f e c t e d  by  a d e c re e  o r  d e c re e s  to  

p e t i t i o n  f o r  a w a t e r  co m m iss io n er  to  a d m i n i s t e r  th e  w a t e r  to  e n t i t l e d  

u s e r s ,  when th e y  a re  n o t  a b le  t o  o b t a i n  t h e  w a t e r  t o  w hich  t h e y  a re

1 5 /  MRC, 1947, S e c t io n  8 9 -8 2 9 ,  (as  amended by Laws 197 , C h a p te r  179) 
t o  89 -844 .

16/  M c In to s h ,  Q u ig ley  V . ,  88 M ontana 103 , 1 0 7 -1 0 8 ,  290 P a c .  266 (1 9 3 0 ) .
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e n t i t l e d .  The owners and u s e r s  o f  t h e  w a t e r  have  t o  pay  th e  c o m m is s io n e r 's  

f e e s  and co m p e n sa t io n  w hich  a r e . d e c i d e d  by t h e  d i s t r i c t  c o u r t  a t  t h e  t im e  

o f  a p p o in tm e n t .

P r o t e c t i o n  o f  W ate r  R ig h t s  -

A d v e r s a ry  p r o c e e d in g s  b e tw e en  c la im a n t s  i n  an a c t i o n  t o  d e te rm in e  

t h e  r e l a t i v e  r i g h t s  o f  a l l  p a r t i e s  i n  th e  s o u r c e  o f  s u p p ly  i n  q u e s t i o n  

c o n s t i t u t e  th e  b a s i c  m ethod o f  p r o t e c t i o n  o f  w a t e r  r i g h t s  i n  M ontana. 17/

This  r i g h t  o f  a c t i o n  i s  im p lem en ted  by i n j u n c t i o n s  when 
n e c e s s a r y .  Most w a t e r  r i g h t  c a se s  a r e  h a n d le d  i n  e q u i t y ,  w i th  
an o c c a s i o n a l  s u i t  a t  law f o r  damages r e s u l t i n g  from  tem p o ra ry  
w ro n g fu l  d i v e r s i o n s  s u f f i c i e n t  to  i n j u r e  c r o p s .  In  t h e s e  a c t i o n s ,  
th e  r e c o r d s  made by f i l i n g  n o t i c e s  o f  a p p r o p r i a t i o n  and c la im s  
t o  w a t e r  r i g h t s  i n  t h e  o f f i c e s  o f : t h e  co u n ty  c l e r k s  a r e  ppim a 
f a c i e  e v id e n c e  o f  a l l  s t a t e m e n t s  t h e r e i n  c o n ta i n e d .  . . . S ince  
1939 th e  S t a t e  E n g in e e r  h a s  h ad  a u t h o r i t y  t o  b r i n g  a c t i o n s  to  
h a v e  r i g h t s  i n  w a t e r  s u p p l i e s  a d j u d i c a t e d ,  i n  a c c o rd a n c e  w i th  
th e  s t a t e d  p o l i c y  o f  M ontana t h a t  a l l  t h e  w a te r s  i n  t h e  s t a t e  
b e  i n v e s t i g a t e d  and a d j u d i c a t e d  as soon  as p o s s i b l e  t o  p r o t e c t  
th e  r i g h t s  o f  w a t e r  u s e r s  w i t h i n  th e  s t a t e  and g round n e g o t i a ­
t i o n s  f o r  i n t e r s t a t e  w a t e r  c o m p a c t .■18/

Loss o f  W ate r  R ig h ts

Abandonm ent. — The q u e s t i o n  o f  abandonment o f  a  w a t e r  r i g h t  • i s  one o f  

f a c t .  S in c e  t h e  u se  m ust b e  f o r  a  b e n e f i c i a l  p u rp o s e  f o r  a  r i g h t  to  

a c c r u e  i n  th e  f i r s t  p l a c e ,  o n e ' a t t a c k i n g  a n o t h e r ' s  r i g h t  m ust f i r s t  ask 

w h e th e r  any r i g h t  e v e r . e x i s t e d ,  and i f  s o ,  th e  q u e s t i o n  o f  abandonment 

may a r i s e .  H ere d i s u s e  does n o t  c o n s t i t u t e  abandonm ent. 19 /

1 7 /  MRC,- 1947, S e c t i o n  8 9 -815 .

— /  Heman, Howard W.", o p . c i t . ,  p .  29.- 

1 9 /  I b i d . . p.. 30.
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P r e s c r i p t i o n . — The w a t e r  r i g h t  o f  an a p p r o p r i a t o r  may be l o s t ;  i n  

g e n e r a l ,  by a d v e r s e  u se  on t h e  p a r t  o f  a n o th e r ,  u s u a l l y  u p s t r e a m  from th e  

a p p r o p r i a t o r ,  f o r  t h e  p r e s c r i p t i v e  p e r i o d  d e f i n e d  i n  t h e  s t a t u t e  o f  l i m i t a ­

t i o n s  o f  a c t i o n s  t o  r e c o v e r  r e a l  p r o p e r t y .  Th is  p e r i o d  i s  10 y e a r s  i n  

M ontana . To m a tu re  i n t o  p r e s c r i p t i v e  t i t l e ,  t h e r e  must be  a c o n t in u o u s ,  

e x c l u s i v e ,  u n i n t e r r u p t e d ,  n o t o r i o u s  and a d v e r s e  u se  o f  th e  w a t e r  u n d e r  

c l a im  o f  r i g h t  th ro u g h o u t  t h e  s t a t u t o r y  p e r i o d .  2 0 /

E s t o p p e l . — An a p p r o p r i a t o r  may l o s e  h i s  r i g h t  by th e  o p e r a t i o n  o f  

t h e  d o c t r i n e  o f  e s t o p p e l  i f  by  i n e q u i t a b l e  co n d u c t  o r  by a c t s  o f  d e c l a r a ­

t i o n s  h e  l e a d s  o t h e r s  to  make u s e  o f  h i s  w a t e r  r i g h t s  i n  r e l i a n c e  t h e r e o n .  

U s u a l ly  some d e g re e  o f  t u r p i t u d e  on t h e  p a r t  o f  th e  a p p r o p r i a t o r  i s  

r e q u i r e d  b e f o r e  h e  w i l l  be  e s to p p e d ,  such  as m is l e a d i n g  s t a t e m e n t s  o r  

a c t s ,  o r  c o n c ea lm e n t  o f  f a c t s  b y . s i l e n c e ,  p l u s  an i n t e n t  t o  d e c e iv e  o r  

a t  l e a s t  an e x p e c t a t i o n  t h a t  t h e  o t h e r  p a r t y  w i l l  a c t .  2 1 /

G roundw ate r  Law

Background

M ontana h a d  v i r t u a l l y  no. laws d e a l i n g  s p e c i f i c a l l y ,  w i t h  g ro u n d w a te r  

u n t i l  1 9 6 1 .* * U n t i l . t h a t  t im e  th e  u se  o f  d e f i n e d  u n d e rg ro u n d  s t r e a m s  and 

p e r c o l a t i n g  w a t e r s  w a s ,g o v e rn e d  by two d i f f e r e n t - l a w s  i n  M ontana . The

2 0 /  I b i d .

21 /  I b i d . ,  p . ' 3 1 .

* In  1947 a b i l l  was p a s s e d  d e a l i n g  w i th  d r i l l i n g  r e g u l a t i o n s  o f  a r t e s i a n  
w e l l s ,  b u t  s t i l l  d i d . n o t  s t a t e  an y th !r ig  s p e c i f i c a l l y  a b o u t  g ro u n d w a te r .
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u se  o f  unde.rgrqund • s t r e a m s  was c o n t r o l l e d  by the- d o c t r i n e  o f  p r i o r  ap p ro ­

p r i a t i o n .  M ontana , by c o u r t  d e c i s i o n ,  h a d  r u l e d  t h a t  w a t e r  i n  a d e f in e d  

u n d e rg ro u n d  s t r e a m  was s u b j e c t  t o  t h e  same r u le s ,  o f  a p p r o p r i a t i o n  as w a t e r  

i n  s u r f a c e  s t r e a m ,  n a m e ly , t h e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n .  2 2 /

As a r u l e , u n d e r  t h e  j u r i s d i c t i o n  o f  p r i o r  a p p r o p r i a t i o n ,  when th e  

f i r s t  p e r s o n  i n  t im e  does n o t  u se  t h e  s t r e a m , f o r  b e n e f i c i a l  u s e , he  l o s e s  

h i s  r i g h t .  I t  was c l e a r l y ,  s t a t e d  i n  th e  M ontana S t a t u t e s  t h a t  upon abandon­

m ent and c e s s a t i o n  o f  u se  o f  w a t e r  by  th e  a p p r o p r i a t o r  .o r  h i s  s u c c e s s o r  i n  

i n t e r e s t ,  t h e  r i g h t  c e a s e d ;  b u t  t h a t  q u e s t i o n  o f  . abandonment . s h a l l ,  be  

q u e s t i o n  o f  f a c t ,  t o  be  d e c id e d  as o t h e r  q u e s t i o n s  o f  f a c t .  Hence , th e s e  

r i g h t s  i n  M o n ta n a , . a r e  n o t  s u b j e c t  to  l o s s  f o r  n o n -u s e  - o c c u r r i n g  o v e r  a 

s e t - n u m b e r  o f  y e a r s .

The r u l e  o f  a b s o l u t e  o w n e rs h ip ,  a g a in  by c o u r t  d e c i s i o n ,  was a p p l i e d  

t o  t h e  u s e  o f  p e r c o l a t i n g  w a t e r s  i n  M ontana . I t  w a s , h o w e v e r ,  p ro v id e d  

t h a t  t h e  u s e  must be  w i t h o u t  m a l ic e  o r  n e g l i g e n c e . ' Th is  m eant t h a t  th e  

owner o f  th e  o v e r l y i n g  la n d  h a d  a b s o l u t e  r i g h t  - t o  r e c o v e r  g ro u n d w a te r  from 

u n d e r  h i s  l a n d ,  so  lo n g  as i t  was n o t  i n  a d e f i n e d  c h a n n e l ,  i n  any amounts 

and w i t h o u t  r e s t r i c t i o n  as t o . t h e  m anner i n  w hich  i t  was u s e d  o r  w here i t  

was used..

2 2 /  H u t c h i n s , W ells  A . ,  S e l e c t e d  Problem s i n  the. Law o f  W ate r  R ig h ts  i n  
th e  W e s t , U n i te d  S t a t e s  D epar tm en t ,  o f  A g r i c u l t u r e ,  M is c e l l a n e o u s  
P u b l i c a t i o n  418 , (W ash in g to n , D . C . :  1 9 4 2 ) ,  p .  1 4 6 . .
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1961 G roundw ate r  Law .

In  1961 th e  l e g i s l a t i v e  assem b ly  o f  M ontana p a s s e d  an Act r e l a t i n g  

t o  and p r o v i d i n g  f o r  t h e  a p p r o p r i a t i o n  and r e g u l a t i o n  o f  g r o u n d w a te r .*23 /  

The te rm  g ro u n d w a te r  i s  d e f i n e d  i n  t h i s  Act as "any f r e s h  w a t e r  u n d e r  th e  

s u r f a c e  o f  th e  la n d  i n c l u d i n g  th e  w a t e r  u n d e r  t h e  b ed  o f  any s t r e a m ,  l a k e ,  

r e s e r v o i r ,  o r  o t h e r  body o f  s u r f a c e  w a t e r " .  F re sh  w a t e r  i s  r e g a r d e d  as 

w a t e r  f i t  f o r  d o m e s t i c , . l i v e s t o c k  o r  a g r i c u l t u r a l  u s e .

The a c t  p r o v id e s  t h a t  t h e  r i g h t s  to  s u r f a c e  -w a te r ,  w here  th e  d a te  o f  

a p p r o p r i a t i o n  p r e c e d e s  J a n u a r y  I ,  1962 , s h a l l  t a k e  p r i o r i t y  o y e r  a l l  p r i o r  

o r  s u b s e q u e n t  g ro u n d w a te r  r i g h t s .  The a p p l i c a t i o n  o f  g ro u n d w a te r  t o  a 

b e n e f i c i a l  u se  p r i o r  to  J a n u a ry  I ,  .1962 i s  r e c o g n iz e d  i n  t h e  A ct as a w a t e r  

r i g h t .  A f t e r  J a n u a ry  I ,  1962, f o r  a l l  a p p r o p r i a t i o n  o f  e i t h e r  s u r f a c e  o r  

g ro u n d w a te r ,  t h e  p r i o r  a p p r o p r i a t i o n  r u l e  s h a l l  a p p ly .  The A c t :c l e a r l y  

s t a t e s  t h a t  t h e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  o r  " p r i o r  r i g h t s "  s h a l l  . 

a p p l y - t o  th e  u se  o f  g ro u n d w a te r  and t h a t  b e n e f i c i a l  u se  s h a l l  be  th e  

e x t e n t  • and th e  l i m i t  o f  t h e  r i g h t  to, g ro u n d w a te r .  The A c t r e c o g n iz e s  

o t h e r  means o f  deve lopm en t f o r  b e n e f i c i a l  u se  b e s id e s  w e l l s .  I t  . a l s o  

l a y s  down. th e  p r o c e d u r e  t o  f i l e  a p p r o p r i a t i o n  n o t i c e s  w i t h  t h e  coup ty  

c l e r k  and r e c o r d e r .  The Act a l s o  r e f e r s  to  th e  means o f . s e t t i n g  up bound­

a r i e s  o f  g roundw ater ,  a r e a s  and a l s o  th e  r e g u l a t i o n  o f  u s e  i f  i t  becomes 

n e c e s s a r y  o r .  d e s i r a b l e .

2 3 / .  M ontana S e s s io n  Law 19.61, C h a p te r  237 , House S u b s t i t u t e  f o r  S en a te  
B i l l  Number 78.

* F o r . a  summary o f . t h i s  A c t ,  p l e a s e  s e e  A ppendix  B.
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M o n ta n a 's  g ro u n d w a te r  law has  b e e n ,m o d e l l e d  . l a r g e l y  on th e  h i g h ly

r e g a r d e d  New, Mexico- S t a t u t e  on g ro u n d w a te r ’,*  as a r e  t h e  g ro u n d w a te r  laws

o f  - a number o f  w e s t e r n  s t a t e s .  Howevefi t h e r e  a r e  some d i f f e r e n c e s  be tw een

th e  M ontana and New Mexico S t a t u t e s .  A p r i n c i p a l  d i f f e r e n c e  i s :  th e  New

Mexico law a l lo w s  f o r  t h e  m in in g  o f  g ro u n d w a te r  o v e r  a  number o f  y e a r s .

On th e  o t h e r  h a n d ,  t h e  M ontana law s t a t e s  t h a t  a  h e a r i n g  s h a l l  be  c a l l e d

when w i th d r a w a l s  o f  g ro u n d w a te r  a r e  i n  e x c e s s  o f  r e c h a r g e  o r  i t  a p p e a rs

t h a t  i t  may be  i n  th e  n e a r  f u t u r e .  A c c o rd in g  to  th e  law , t h i s  a r e a , s h a l l

b e  d e c l a r e d  a  " c o n t r o l l e d  a r e a "  and t h a t

th e  a d m i n i s t r a t o r  s h a l l  n o t  g r a n t  a. p e r m i t  i f  th e  w i th d r a w a l  
w ould  b e  beyond  th e  c a p a c i t y  o f  t h e  a q u i f e r  o r  a q u i f e r s  i n  
th e  g ro u n d w a te r  a r e a  to  y i e l d  g ro u n d w a te r  w i t h i n  a  r e a s o n a b le  
o r  f e a s i b l e  pumping l i f t .  2 4 /

In  1963, l e g i s l a t i o n  was e n a c t e d  c o n c e r n in g  th e  l i c e n s i n g  and e x am in in g  

o f  w e l l  d r i l l e r s ,  w hich  p r o v id e d  f o r  the- W ate r  W ell C o n t r a c t o r s '  Exam ining 

B oard  to  a d m i n i s t e r  e x a m in a t io n s  f o r  t h e  p u rp o s e  o f  l i c e n s i n g  and c h a rg in g  

o f  f e e s  f o r  t h e  same.

I t  i s  t h e  l e g i s l a t i v e  i n t e n t  and p u rp o s e  i n  t h i s  e n a c t ­
ment - to  . r e d u c e  and m in im ize  t h e .w a s t e  o f  g ro u n d w a te r  r e s o u r c e s  
w i t h i n  t h i s  s t a t e  by r e a s o n a b le  r e g u l a t i o n  and l i c e n s i n g  o f  
d r i l l e r s  and g e n e r a l  w e l f a r e  by p r o v i d i n g  a  means f o r  th e  
deve lopm en t o f  n a t u r a l  r e s o u r c e s  o f  u n d e rg ro u n d  w a t e r  i n  an 
o r d e r l y ,  s a n i t a r y  and r e a s o n a b le  m anner. 25 /

2 4 /  R e v is e d  Codes o f  M ontana , 1947., R e p l ,  V ol. 6 , ( P a r t  I ) .  

2 5 /  Laws o f  M on tana , C h a p te r  234 , p p .  714 -718 .

* P le a s e  s e e  t h e  s e c t i o n  on g ro u n d w a te r  law i n  C h a p te r  I I I .
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A n o th e r - la w  p a s s e d  by  t h e  1963 l e g i s l a t i v e - s e s s i o n  d e a l i n g  w i th  

g ro u n d w a te r  g iv e s  th e  S t a t e  W ate r  C o n s e r v a t io n  Board th e  r i g h t  t o  ap p ro ­

p r i a t e  g ro u n d w a te r .  The S t a t u t e ,  h o w e v e r ,  makes i t  c l e a r  t h a t  t h i s  i s  

so  o n ly  i f . t h e  c o n s t r u c t i o n  o f  t h e  p r o j e c t  f o r  w hich  th e  w a t e r  i s  to  

b e  u s e d  bfegins w i t h i n  f o u r  y e a r s .

O th e r  L e g a l  I n s t i t u t i o n s '

W ater  U s e r s '  A s s o c i a t i o n s

M ontana h as  a num ber o f  w a t e r  u s e r s '  . a s s o c i a t i o n s  , o r g a n iz e d  u n d e r  

f e d e r a l  law . Any w a t e r  u s e r s '  a s s o c i a t i o n  h a v in g  a c o n t r a c t  w i t h  th e  

U n i te d  S t a t e s  governm ent f o r  c o n s t r u c t i o n  o f  works and d e l i v e r y  o f  w a t e r ,  

and a l s o  a . c o n t r a c t  w i t h  i t s  s h a r e h o l d e r s  i s  l e g a l l y  v e s t e d  w i t h  th e  power 

t o  l e v y  new a s s e s s m e n t . • The law p r o v id e s  t h a t  a l l  a s s e s s m e n ts  s h a l l  be  

e q u i t a b l e  and be  b a s e d  upon b e n e f i t s  r e c e i v e d  o r  a v a i l a b l e . F u r t h e r ,  

w a t e r  u s e r s '  a s s o c i a t i o n s  s h a l l  be  p e r m i t t e d  t o  d i v id e  t h e  a r e a  u n d e r  such  

i r r i g a t i o n  p r o j e c t , i n t o  as many d i s t r i c t s  as t h e r e  a r e  d i r e c t o r s  p r o v id e d  

f o r  i n  i t s  a r t i c l e s  o f  i n c o r p o r a t i o n ,  and e a c h  d i s t r i c t  s h a l l  e l e c t  one 

d i r e c t o r  f o r  a t e r m  n o t  t o  e x c e e d  f i v e  y e a r s .  2 6 /

I r r i g a t i o n  D i s t r i c t s

I r r i g a t i o n  d i s t r i c t s  a re  o r g a n iz e d  u n d e r  s t a t e  laws i n  o r d e r  to  

p r o v id e  t h e  n e c e s s a r y  w a t e r  s u p p ly  . fo r  t h e  i r r i g a t i o n  o f  l a n d s .  . These 

d i s t r i c t s  a r e  p u b l i c  o r  s e m i - p u b l i c  i n  c h a r a c t e r .  They a r e  p o l i t i c a l

2 6 /  MRC, 1947, S e c t i o n s ■89-1101 and 89 -1105 .
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s u b d i v i s i o n s  o f  a , s t a t e  w i t h  c l e a r l y  d e f i n e d  g e o g r a p h i c a l  b o u n d a r i e s . The 

i r r i g a t i o n  d i s t r i c t s  h a v e  th e  power, t o  i s s u e  bonds and t o  s e c u r e  r e v e n u e • 

from  t a x  a s s e s s m e n ts  l e v i e d  upon th e  l a n d .  '2 7 /

The f i r s t  s t e p  i n  t h e  f o rm a t io n  o f  an i r r i g a t i o n  d i s t r i c t  i n  Montana 

i s  t o  r e c e i v e  t h e  a p p ro v a l  o f  60 p e r c e n t  o f  th e  landow ners  p o s s e s s i n g  

n o t  l e s s  t h a n  60 p e r c e n t  o f  th e  la n d  t o  b e  i n c l u d e d  i n  i t .  T h is  i s  

f o l l o w e d ,b y  a p e t i t i o n  s ig n e d  by th e  r e q u i r e d  number o f  landow ners  f i l e d  

w i t h  th e  c l e r k  o f  t h e  d i s t r i c t  c o u r t  o f  th e  c o u n ty  i n  w hich  t h e  la n d s  ( o r  

m ost o f  them) a r e  s i t u a t e d .  The d i s t r i c t  c o u r t  c o n c e rn e d  w i l l  t h e n  h e a r  

t h e  p e t i t i o n , a n d  a p p o in t  o n e . co m m iss io n er  f o r  e a ch  d i v i s i o n  o f  th e  d i s t r i c t  

Thq A ct r e s u l t i n g  i n  t h e  f o rm a t io n  o f  i r r i g a t i o n  d i s t r i c t s  i n  M ontana’was 

e n a c t e d  in .M a rc h  1907. Th is  A c t ,  l i k e  s i m i l a r  a c t s  i n  o t h e r  w e s t e r n  s t a t e s  

was m o d e l le d  on th e  W righ t  A c t p a s s e d  by th e  C a l i f o r n i a  l e g i s l a t u r e  i n  1887 

An Act o f  C ongress  on A ugust  11 , 1916 made p u b l i c  la n d s  w i t h i n  i r r i g a ­

t i o n  d i s t r i c t s  s u b j e c t  t o  s t a t e  la w s .  Th is  Act p r o v id e d  t h a t  t h e  . a p p r o v a l - 

by th e  S e c r e t a r y  o f  t h e  I n t e r i o r  was n e c e s s a r y  f o r  th e  c r e a t i o n  o f  th e  

d i s t r i c t  i f  f e d e r a l  l a n d  was t o  be i n c l u d e d  i n  i t s  P u b l i c  la n d s  i n c lu d e d  

i n . a p p r o v e d  i r r i g a t i o n  d i s t r i c t s  h a d  to  pay  t a x e s  l i k e  t h e  r e s t  o f  th e  

l a n d .  However, i t  was made c l e a r  t h a t  n o t h i n g  " s h a l l  be  c o n s t r u e d  as 

c r e a t i n g  any o b l i g a t i o n s  a g a i n s t  t h e  U n i te d  S t a t e s  to  pay  any o f  s a i d  

c h a r g e s ,  a s s e s s m e n t s ,  o r  d e b ts  i n c u r r e d . "  T hus ,  th e  o b l i g a t i o n s  become a

2 7 /  H uffm an, Roy E . ,  I r r i g a t i o n  Developm ent and P u b l i c  W ate r  P o l i c y , 
(New York: The R onald  P r e s s  Company, 1953) , p .  73.
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l i e n  a g a i n s t  t h e  p u b l i c  , l a n d s , b u t  t h e  .payments a r e  t o  be  made by th e  

p e r s o n  who a c q u i r e s  t h e  land., 28 /

The b o a r d  o f  com m iss ioners  c o n s t i t u t e s  t h e  c o r p o r a t e  a u t h o r i t y  o f  

an i r r i g a t i o n  d i s t r i c t .  I t s  powers i n c l u d e :  (a )  th e  pow er to  manage th e

b u s i n e s s  and a f f a i r s  o f  t h e  d i s t r i c t  and e x e c u te  a l l  n e c e s s a r y  c o n t r a c t s ;  

(b) th e  pow er t o  a p p r o p r i a t e . w a t e r  i n  t h e  name o f  th e  d i s t r i c t ,  t o  a c q u i r e  

w a t e r  and w a t e r  r i g h t s  and a d d i t i o n a l  w a te r s  and s u p p l i e s  o f  w a t e r ;  (c)  th e  

pow er t o  e n t e r  i n t o  any o b l i g a t i o n  o r  c o n t r a c t  w i t h  th e  U n i te d  S t a t e s  f o r  

t h e  c o n s t r u c t i o n ,  o p e r a t i o n  and m a in te n a n c e  o f  t h e  n e c e s s a r y  works f o r  

t h e  d e l i v e r y  and d i s t r i b u t i o n  o f  w a t e r ;  (d) th e  power t o  c o n s t r u c t  and 

m a i n t a i n  t h e  n e c e s s a r y  dams, r e s e r v o i r s  and works f o r  t h e  c o l l e c t i o n  and 

d i s t r i b u t i o n  o f  w a t e r  f o r  th e  d i s t r i c t ;  (e )  th e  power t o  p r o v id e  f o r  th e  

a n n u a l  l e v y  and c o l l e c t i o n  o f  a s p e c i a l  t a x  o r  a s s e s s m e n t  upon a l l  th e  

la n d s  i n c l u d e d  i n  th e  d i s t r i c t  s u b j e c t  t o  c e r t a i n  r e g u l a t i o n s .  29 /

C r i t i c a l  E v a l u a t io n

The a l l o c a t i o n  o f  th e  r e l a t i v e l y  s c a r c e  w a t e r  r e s o u r c e s  among 

co m p e t in g  u se s  w i l l  assume c r u c i a l  im p o r tan ce ,  as th e  demand f o r  w a t e r  

s t e a d i l y  and r a p i d l y  i n c r e a s e s .  The c h a r a c t e r  o f  t h i s  new demand i s  l i k e l y  

t o  be  d i f f e r e n t  from  t h e  c u r r e n t  p a t t e r n  o f  demand f o r  w a t e r .  And t h i s  

w i l l  o b v io u s ly  n e c e s s i t a t e  t h e  t r a n s f e r  o f  w a t e r  be tw een  u s e s  and u s e r s  i n  

o r d e r  t o  m eet t h e  c h a n g in g  and c h a l l e n g i n g  r e q u i r e m e n ts  o f  t h e  f u t u r e .  We

2 8 /  I b i d . , p . 75.

2 9 /  MRC, 1947, S e c t io n s  89-1301 and 89 -1801 .
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h a v e  a l r e a d y  s e e n  i n , a  p r e v i o u s  c h a p te r -h o w  t h e  l e g a l - i n s t i t u t i o n a l  complex 

w i l l  , e x e r c i s e  a d e f i n i t e  and d e c i s i v e  i n f l u e n c e  on th e  t r a n s f e r  o f  w a t e r  

b e tw e en  u s e s  and u s e r s  . What fo l lo w s  ■ i s  • an .-attempt t o  e v a l u a t e  th e  

e x i s t i n g  w a t e r  r i g h t s  i n  M ontana i n  l i g h t  o f  t h e  em erg in g  new p a t t e r n  o f  

demand;

The o w n e r s h ip ,  c o n t r o l  and u s e  o f  b o th  s u r f a c e  and g ro u n d w a te r  a re  

gov e rn ed  by t h e  d o c t r i n e  o f  p r i o r  a p p r o p r i a t i o n  i n  M ontana . C o n s e q u e n t ly ,  

th e  s y s te m  o f  w a t e r  r ig h t s -  i n  M ontana s u f f e r s  from  some :o f  t h e  b a s i c -  

w e a k n e sse s  o f  t h e  a p p r o p r i a t i o n  d o c t r i n e :  ( I )  t h e  sy s te m  i s  i n f l e x i b l e .

T h is  s tem s from  t h e - f r e e z i n g  o f - r i g h t s  i n  te rm s o f  t h e  o r i g i n a l  a p p ro -  . 

p r i a t i o n .  T here  i s  a c e r t a i n  d e g re e  o f  r i g i d i t y  i f  a p p r o p r i a t i o n  r i g h t s  

c a n n o t  be s e v e r e d  from  th e .  l a n d  on w hich  t h e  w a t e r  i s  a p p l i e d  a n d .a r e  

l i m i t e d  t o  t h e  p u rp o s e  f o r  w h ich  i t  was o r i g i n a l l y  d i v e r t e d .  T h is  r i g i d i t y  

may. r e s u l t  i n  e c o n o m ic a l ly ,  o r  s o c i a l l y  unsound  w a t e r  u s e .  F o r  e x a m p le , 

t h e  p r i o r  a p p r o p r i a t i o n  o f  much o f  t h e  a v a i l a b l e  w a t e r  f o r  i r r i g a t i o n  

ham pers  t h e  r e - a l l o c a t i o n - o f - w a t e r -  t o  u rb a n -a n d  i n d u s t r i a l  u s e s . (2) The ,

h eav y  em phas is  on p r i o r i t y  o f t e n . r e s u l t s  i n  c o n s i d e r a b l e  w a s t e .  The 

c o n d i t i o n s  u n d e r  w h ich  th e  o r i g i n a l  a p p r o p r i a t i o n  took  p l a c e  change 

f r e q u e n t l y .  C o n s e q u e n t ly ,  th e  w a t e r  a p p r o p r i a t e d  may - no l o n g e r  be needed  

i n  - t h e  am oun t,. o r  a t  t h e  p l a c e , ,  o r  f o r  t h e  p u rp o s e  s p e c i f i e d ,  a l th o u g h  the, 

a p p r o p r i a t o r  w ould  s t i l l  c o n t in u e  to  f u l l y  e n jo y  h i s  r i g h t  o f  u s e .  (3) In  

s p i t e  o f  t h e  d o c t r i n e  o f  s t a t e  a d m i n i s t r a t i o n ,  a c t u a l  management i s  o f t e n  

v e s t e d  w i t h  l o c a l  w a t e r  com m iss ioners  a p p o in t e d  e i t h e r  by c o u n ty  g o v e rn in g
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b o d ie s  .o r  by i r r i g a t i o n  d i s t r i c t  b o a r d s , t h e  s t a t e  o f f i c i a l  n o m in a l ly  

r e s p o n s i b l e  m ere ly  g i v i n g  a p p ro v a l  t o  t h e  a p p o in tm e n t s .  "T h is  i s  n o t  a 

p a r t i c u l a r l y  r e l i a b l e  p r o c e s s  f o r  b r i n g i n g  e x p e r t i s e  t o  b e a r  on a s t a t e  

p r o g ra m ."  30 /

M o r e . s p e c i f i c a l l y ,  t h e  f o l l o w i n g  draw backs have  b e e n  p o i n t e d  o u t  i n  

th e  M ontana System  o f  w a t e r  r i g h t s ( I )  The p r e s e n t  s y s te m  o f  a p p r o p r i a ­

t i o n  by  n o t i c e - p o s t i n g  and d e t e r m i n a t i o n  o f  r i g h t s  by p r i v a t e  s u i t s , i n  

w h ich  i t  i s  n o t  n e c e s s a r y  t o  j o i n  a l l  p a r t i e s  c o n c e rn e d ,  i s  r e g a r d e d  as 

o u t d a t e d .  Where c e n t r a l i z e d  sy s tem s  e x i s t ,  u s u a l l y  th e  s u p e r v i s i o n  and 

c o n t r o l  o f  t h e  s t a t e  i s  e x e r c i s e d  . th ro u g h  th e  s t a t e  e n g i n e e r  o r  an admin­

i s t r a t i v e  ag en cy . The f u n c t i o n  o f  th e  c o u r t s  i n  such  c a se s  i s  n o rm a l ly  

l i m i t e d  t o  d e c id i n g  q u e s t i o n s  o f  p r i o r i t y  o f . a p p r o p r i a t i o n  o r  a p p e a ls  from 

a d m i n i s t r a t i v e  d e c i s i o n s .  M ontana h a s  an a d m i n i s t r a t i v e  a g e n c y , th e  S t a t e  

W ate r  C o n s e r v a t io n  ,Board* * , and n e e d s  o n ly  t o  have  th e  . l e g i s l a t u r e  b ro ad e n  

th e  sc o p e  o f  i t s  a c t i v i t i e s .

A f i r s t  s t e p  i n  t h i s  d i r e c t i o n , a s  n o t e d  e a r l i e r ,  was t a k e n  i n  1939 

when t h e  s t a t e  e n g i n e e r  was empowered t o  sue  f o r  a d j u d i c a t i o n  o f . s t r e a m s .  

However, th e  s y s te m  i s  s t i l l  a d m i n i s t e r e d  by w a t e r  com m iss ioners  a p p o in te d  

by  l o c a l  c o u r t s  and r e c o r d s  a r e  r e q u i r e d  t o  b e - f i l e d  i n  t h e  o f f i c e  o f  th e  

c l e r k  o r  t h e  c o u r t  c o n c e rn e d .  M o n ta n a 's .p r im a r y  need, i n  t h e  f i e l d  o f  w a t e r  

law , a c c o r d in g  t o  l e g a l  e x p e r t s ,  i s  a  c e n t r a l i z e d  sy s te m  o f  a d m i n i s t r a t i o n

30 /  M a r t in ,  Roscoe C . , W ate r  f o r  New Y o rk , (S y ra c u se  U n i v e r s i t y :  1 9 6 0 ) ,
p .  1 1 2 .

*The o f f i c e  o f  S t a t e  E n g in e e r  h a s  b e e n  a b o l i s h e d  i n  M ontana and i t s  d u t i e s  
t r a n s f e r r e d  to  t h e  W ater  C o n s e r v a t io n  B oard .



-131 -

d e s ig n e d  t o  r e g u l a t e  t h e  d e t e r m i n a t i o n ■o f  e x i s t i n g  r i g h t s ,  t h e  d i s t r i b u ­

t i o n  , o f  w a t e r  among th o s e  e n t i t l e d  t o  i t s  u s e ,  and th e  a c q u i s i t i o n  o f  

new r i g h t s .  Such an a r ra n g e m e n t  w i l l  be  o f  c o n s i d e r a b l e  h e lp  i n  th e  

t r a n s f e r  o f  w a t e r  from  a  l e s s - p r o d u c t i v e  t o  a  m o r e - p r o d u c t iv e  u se  and 

a l s o  from  o n e .u s e r ,  t o  a n o t h e r .  3 1 /

(2) M ontana r u l e s  s p e c i f y  t h a t  to  c o n s t i t u t e  abandonment i n  Montana 

t h e r e  m ust be  c o n c u r r e n c e ■o f  r e l i n q u i s h m e n t  o f  p o s s e s s i o n ,  and i n t e n t  n o t  

t o  resum e i t  f o r  a  b e n e f i c i a l  u s e .  Most o f  t h e  o t h e r  w e s t e r n  s t a t e s  h a v e ,  

h o w e v e r ,  p r o v id e d  by s t a t u t e  f o r  f o r f e i t u r e  a f t e r  a c e r t a i n  number o f  y e a r s ,  

u s u a l l y  t h r e e  t o  f i v e .  But t h e r e  i s  no such  p r o v i s i o n  i n  M ontana law . 3 2 /  

Viewed i n  a c o n te x t  o f  e v e r - i n c r e a s i n g  demand f o r  w a t e r ,  t h i s  u n c e r t a i n t y  

w ould  o n ly  c o n t r i b u t e  to  a r e d u c t i o n  i n  t h e  e f f i c i e n c y  and e x p e d ie n c y  o f  

w a t e r  u s e .

(3) M o n ta n a . law  p r o v id e s  t h a t

to  r i p e n  i n t o  a p r e s c r i p t i v e  t i t l e ;  t h e r e  m ust be  a  c o n t i n u o u s ,  
e x c l u s i v e ,  u n i n t e r r u p t e d , n o t o r i o u s  and a d v e rs e  u se  o f  t h e  w a t e r  
u n d e r  c la im  o f  r i g h t  th ro u g h o u t  t h e  s t a t u t o r y  p e r i o d ;  a r e s u l t  
d i f f i c u l t  t o  a t t a i n  i n  a s t a t e  w here  w a t e r  f low s i n  many 
s tr e a m b e d s  only, i n  c e r t a i n  months o f  t h e  y e a r .  The p ro b le m  
may b e  f u r t h e r  c o m p l ic a te d  som etim es by  d ro u th  w h ich  may p r e v e n t  
some s t r e a m s  from  c o n t a i n i n g  any w a t e r  f o r  y e a r s .  33 /

T h is  i n d i c a t e s  t h a t  i n  o r d e r  t o  d e v i s e  a n ' e f f i c i e n t  s y s te m  o f  w a t e r  w i t h i n

t h e  s t a t e ,  i t  i s  e s s e n t i a l  . to  b r i n g  a b o u t , s u b s t a n t i a l  a l t e r a t i o n s  i n  th e

e x i s t i n g  p r o v i s i o n s  c o n c e r n in g  p r e s c r i p t i o n .

31 /  Heman, Howard W., o£_. c i t . , p . 33. 

3 2 /  I b i d .

3 3 /  I b i d . , p .  34.
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T h u s , i n  t h e  f i n a l • . a n a l y s i s , i t  becomes c l e a r  t h a t  t h e  l e g a l —i n s t i ­

t u t i o n a l  complex . c u r r e n t l y  e x i s t i n g  i n  M ontana , as w e l l  as. i n  m ost o t h e r  

w e s t e r n  s t a t e s ,  n eed s  revam ping  i n  o r d e r  t o  r e n d e r  i t  c a p a b le  o f  c o p in g  

w i t h  t h e  h a r d  and p r e s s i n g  r e a l i t i e s  o f  t o d a y ' s  w a t e r  s i t u a t i o n .



CHAPTER VI

OTHER INSTITUTIONAL■FACTORS 

I n t r o d u c t i o n

This  c h a p t e r  i s  a l o g i c a l  e x t e n s i o n  o f  t h e  p r e v io u s  c h a p t e r  and 

a t t e m p t s  p r i m a r i l y  t o  d e s c r i b e  t h e  m a jo r  i n s t i t u t i o n a l  f a c t o r s  i n  a d d i t i o n  

to  t h e  w a t e r  laws t h a t  impede th e  m ost p r o d u c t i v e  u t i l i z a t i o n  o f  M o n tan a 's  

w a t e r  r e s o u r c e s  a t  p r e s e n t , and t o  s p e l l  o u t  s p e c i f i c  m easu res  as p a r t  o f  

an a c t i o n - p r o g r a m  to  remove o r  c o u n t e r v a i l  t h e i r  e f f e c t s .  The c h a p te r  

c o n c lu d e s  w i t h  t h e  t h e s i s  t h a t  th e  m ost e f f e c t i v e  method t o  f i g h t  i n s t i ­

t u t i o n a l  p r e j u d i c e s  i s  t o  e d u c a t e  th e  "m a sses"  th ro u g h  th e  d i s s e m in a t i o n  

o f  r e l i a b l e  i n f o r m a t i o n  i n  e a s i l y  c o m p re h e n s ib le  form . The r o l e  o f  th e  

e x t e n s i o n  s e r v i c e  i n  t h i s  c o n te x t  i s  emphasized..

C onservancy  D i s t r i c t s

An i m p o r t a n t  l e g a l  i n s t i t u t i o n  w hich  m e r i t s  s p e c i a l  c o n s i d e r a t i o n  i s  

t h e  C onservancy  D i s t r i c t .  A lth o u g h  M ontana does have a num ber o f  s p e c i a l  

d i s t r i c t s  to  s e r v e  a v a r i e t y  o f  p u r p o s e s , i t  does n o t  have  C onservancy  

D i s t r i c t s  a t  p r e s e n t  (See T ab le  IX ) .  These d i s t r i c t s  a r e  g e n e r a l l y  formed 

t o  a c h ie v e  p o l i t i c a l  in d e p e n d e n c e  from o t h e r  e x i s t i n g  g o v e rn m e n ta l  a g e n c i e s .  

Most o f  t h e s e  d i s t r i c t s ,  w i t h  few e x c e p t i o n s ,  a re  s i n g l e - p u r p o s e  a d m in is ­

t r a t i v e  u n i t s .

One o f  t h e  m a jo r  p i e c e s  o f  l e g i s l a t i o n  e n a c t e d  by t h e  C ongress  i n  

r e c e n t  y e a r s  i s  t h e  W a te rsh e d  P r o t e c t i o n  and F lo o d  P r e v e n t i o n  A c t ,  r e f e r r e d  

t o  as P u b l i c  Law 566. The i d e a  o f  " c o n s e rv a n c y  d i s t r i c t s "  g a in e d  im p o r ta n c e  

a f t e r  t h e  p a s s a g e  o f  t h i s  law .
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TABLE IXo . KINDS AND NUMBER OF SPECIAL DISTRICTS IN THE UNITED STATES 
AND MONTANA, 1962.

K in d s • . 'U. S i M ontana

S o i l  C o n s e r v a t io n 2 ,4 6 1 57

D ra in a g e 2 ,240 23

I r r i g a t i o n ,  W ate r  C o n s e r v a t io n 781 50

F lo o d  C o n t r o l ■ 500 I

O th e r  & Com posite  N a t u r a l  R e so u rce  Program s 176 0

F i r e  P r o t e c t i o n 3 ,229 0

Urban W ater  Supply, 1 ,502 I

C e m e te r ie s 1 ,283 49

H o u s in g  and Urban Renewal 1 ,099 5

Sewage 937 0

S choo l  B u i ld in g s 915 0

Highways 773 0

P a rk s  & R e c r e a t io n 488 0

H o s p i t a l s 418 0

Lib r a r i e s 349 0

O th e r  S i n g le - F u n c t i o n  D i s t r i c t s 862 I

M u l t i p l e - F u n c t i o n  D i s t r i c t s  . 310 I

T o ta l 18 ,323 192

S o u rc e ;  U n i t e d  S t a t e s  B ureau  o f  th e  C e n s u s ; Census o f  G o v e r n m e n t s 1962 
(W a sh in g to n ,  D„, C . :  U n i t e d  S t a t e s  Government P r i n t i n g  O f f i c e ,
1 9 6 3 ) o
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A c o n s e rv a n c y  d i s t r i c t  i s  a s p e c i a l - i n t e r e s t  d i s t r i c t  c r e a t e d  f o r  a 

s p e c i a l  p u r p o s e . I t  i s  a body c o r p o r a t e , w i t h  a l l  t h e  powers o f  a c o r p o r a ­

t i o n ,  w i th  p e r p e t u a l  e x i s t e n c e , and p o w e r . to  sue  and to  be  su e d !  The 

d i s t r i c t  i s  empowered w i t h  th e  r i g h t  o f  e m in e n t  domain and o f  a s se s s m e n t  

and t a x a t i o n  t o  a c c o m p lish  th e  p u rp o se  f o r  w hich  i t  i s  c r e a t e d .  In  

e f f e c t ,  a c o n se rv a n c y  d i s t r i c t  i s  a s p e c i a l  im provem ent d i s t r i c t  w hich 

i n d i v i d u a l s  may o r g a n i z e  th e m s e lv e s  f o r  a s p e c i a l  p u rp o se  and have  th e  

pow er t o  e f f e c t  t h a t  p u r p o s e .  I /  ,

There  a r e  a number o f  conservancy , d i s t r i c t s  i n  t h e  e a s t e r n  U n i te d  

S t a t e s .  These d i s t r i c t s  have  p l a c e d  em phas is  on f lo o d  c o n t r o l  and p o l l u ­

t i o n  a b a te m e n t .  .

In  t h e  W este rn  S t a t e s ,  a u t h o r i z a t i o n  f o r  c o n se rv a n c y  d i s t r i c t s  v a r i e s  

from  s t a t e  t o  s t a t e .  T hus , i n  N o r th  D ako ta  t h e  l e g i s l a t u r e  a u t h o r i z e d  one 

c o n s e rv a n c y  d i s t r i c t  i n v o l v i n g  s p e c i f i e d  c o u n t i e s . C o lo rad o  h a s  th e  

g e n e r a l  e n a b l i n g  a c t  ty p e  o f  p e r m i s s i v e  l e g i s l a t i o n .  At p r e s e n t  C olorado  

h a s  as many a s .32 c o n s e rv a n c y  d i s t r i c t s .  M ontana i s  one o f  th e  few s t a t e s  

i n  t h e  w e s t e r n  r e g io n  w hich  does n o t  h a v e  any p r o v i s i o n  f o r  an e n a b l i n g  

a c t  t o  c r e a t e  c o n se rv a n c y  d i s t r i c t s .

There  i s ,  h o w e v e r ,  a s t r o n g  n e e d  f o r  t h e  c r e a t i o n  o f  c o n se rv a n c y  

d i s t r i c t s  i n  M ontana. A num ber o f  s m a l l  w a t e r  p r o j e c t s  c o u ld  be d e v e lo p e d  

i n  M ontana i f  i t  w ere  p o s s i b l e  to  e n l i s t  t h e  c o o p e r a t i o n  o f  a l l  th e  

b e n e f i c i a r i e s  i n v o lv e d .  The e a s i e r - t o - b u i l d  and c h e a p e r  p r o j e c t s  were

_!/ S h e r id a n ,  R ic h a rd ,  , "Summary o f  C onservancy  Act o f  O klahom a", 
(Oklahoma C i t y :  Oklahoma S o i l  C o n s e r v a t io n  B o a rd , A p r i l  I 9 6 4 ) .
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f i r s t  b u i l t  i n  t h e  s t a t e ,  c h i e f l y  as s i n g l e - p u r p o s e  p r o j e c t s .  The j ’u s t i f i  

c a t i o n  f o r  a d d i t i o n a l  i r r i g a t i o n  now e x te n d s  beyond  c u l t i v a t i o n  on th e  

i r r i g a t e d  l a n d s .  O th e r  i m p o r t a n t  c o n s i d e r a t i o n s  a re  s t a b i l i z a t i o n  o f  th e  

a g r i c u l t u r a l  a r e a  and o f  th e  community. I t  was t h i s  n e e d  f o r  m u l t ip u r p o s e  

a p p ro a c h  to  t h e  r e m a in in g  p r o j e c t s  t h a t  r e s u l t e d  i n  th e  em ergence  o f  th e  

c o n c e p t  o f  c o n s e rv a n c y  d i s t r i c t s .

I t  s h o u ld  b e  n o t e d  t h a t  me assures a re  now b e i n g  ta k e n  t o  p r o v id e  l e g a l

a u t h o r i z a t i o n  f o r  th e  c r e a t i o n  o f  c o n se rv a n c y  d i s t r i c t s .  I t  i s  e x p e c te d

t h a t  n e c e s s a r y  l e g i s l a t i o n  w i l l  be  i n t r o d u c e d  i n  th e  1967 l e g i s l a t u r e

w hich  w ou ld  l e a d  to  th e  e s t a b l i s h m e n t  o f  c o n se rv a n c y  d i s t r i c t s .  S ince  
o  '

t h e  c o n s e rv a n c y  d i s t r i c t  i s  p r i m a r i l y  " a  s p e c ia l . im p ro v e m e n t  d i s t r i c t "  i t

c o u ld  be  r e a s o n a b ly  e x p e c t e d  t o  p l a y  a v e ry  v i t a l  and u s e f u l  r o l e  i n  th e

c o n t e x t  o f  w a t e r  t r a n s f e r  d e s ig n e d  t o  a c c o m p lish  g r e a t e r  e f f i c i e n c y .

R ole  o f  F e d e r a l  Government

A n o th e r  i n s t i t u t i o n a l -  f a c t o r  c lo s e ly ,  r e l a t e d  to  t h e  p ro b le m  o f  w a t e r  

r e s o u r c e  deve lopm en t c o n c e rn s  t h e  a t t i t u d e  o f  th e  g e n e r a l  p u b l i c  tow ard  

f e d e r a l  p a r t i c i p a t i o n  i n . w a t e r  p r o j e c t s .  T here  i s  a l a r g e  body o f  o p in io n  

w h ich  lo o k s  down upon any fo rm  o f  f e d e r a l  in v o lv e m e n t  as d e t r i m e n t a l  to  

t h e  w e l l - b e i n g  o f  th e  s t a t e .  I t  i s  o f t e n  a rg u e d ,  even  by k n o w le d g e ab le  

p e r s o n s ,  t h a t  f e d e r a l  p a r t i c i p a t i o n  i n v a r i a b l y  l e a d s  t o  a c u r t a i l m e n t  o f

f re e d o m  on th e  p a r t  o f  th e  p e o p le  o f  th e  s t a t e  and d e p r iv e s  them  o f  some 

o f  t h e i r  c h e r i s h e d  " r i g h t s  and p r i v i l e g e s " .  However, t h i s  ty p e  o f  argum ent 

i s  s t e a d i l y  l o s i n g  g round  and t h e r e  i s  a r a p i d l y  i n c r e a s i n g  aw areness  o f  

t h e  r o l e  o f  f e d e r a l  governm ent i n  th e  a r e a s  o f  s t a t e  r e s o u r c e  d ev e lo p m en t .
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Renne h a s  i n d i c a t e d  t h e  s t r a t e g i c  r o l e " o f . f e d e r a l  a c t i v i t i e s  i n  th e  

w a t e r  r e s o u r c e  deve lopm en t o f  Montana,' He r e f e r s  i n  t h i s  c o n n e c t io n  to  

s i x  m a jo r  p i e c e s  o f  l e g i s l a t i o n  p a s s e d  by th e  C ongress  i n  t h e  p a s t  two 

y e a r s , S ix  o f  t h e s e , w hich  a r e  l i k e l y  t o  h a v e  a m arked b e a r i n g  on 

M o n ta n a 's  economy, a r e :  The W a te r  Q u a l i t y  - A c t t h e  S o l id  W aste D i s p o s a l

A c t ,  t h e  Land and Water; C o n s e r v a t io n  Fund A c t , . t h e  F e d e r a l  W ater  P ro je c t -  

R e c r e a t i o n  A c t ,  t h e  W ate r  R e so u rce s  R e s e a rc h  Act gnd th e  W ate r  R esources  

P la n n in g  A c t ,  These s i x  a c t s  p r o v id e  f e d e r a l  c o o p e r a t i o n ,  t e c h n i c a l  

a s s i s t a n c e ; and funds  t o  s t a t e  and l o c a l  governm ents  by w hich  m a jo r  im prove­

m ents ■ can be  e f f e c t e d .

A b r i e f  i n d i c a t i o n  o f  th e  im p a c t  o f  t h e  1965 W ater  R e so u rce s  P la n n in g  

A c t on th e  f e d e r a l  governm ent p rogram s w i l l  ,make t h i s  c l e a r .  A p r o v i s i o n  

i n  t h i s  A ct f o r b i d s  t h e  s tu d y  o f - i n t e r - b a s i n  t r a n s f e r  o f  Colum bia B a s in  

w a t e r .  T h i s ■i s  u n d o u b te d ly  to  M o n ta n a 's  a d v a n ta g e .  A ls o ,  t h e  new f e d e r a l  

law p r o v id e s  f i n a n c i a l  a s s i s t a n c e  t o  s t a t e s  u n d e r  w hich M ontana w i l l  ■ 

r e c e i v e  a b o u t 1 $10.0,000 a  yeza r  on a m a tc h in g  50-50  b a s i s  t o  c a r r y  on compre­

h e n s i v e  p l a n n i n g  o f . M o n t a n a ' s 'w a t e r  d e v e lo p m e n t . - 2 /  The m ost i m p o r t a n t ■ 

■development i n  r e c e n t  months i s  t h e - a p p r o v a l  by the- N a t io n a l  W ater  R eso u rces  

C o u n c i l  o f  t h e  e s t a b l i s h m e n t  o f  a  r e g i o n a l  w a t e r  p l a n n i n g  com m ission f o r  

f i v e  P a c i f i c  N o r th w e s t  S t a t e s ,  o f  w hich  M ontana i s  one . 3 /  And th e  W ater 

R e so u rce s  C o u n c i l  which, h a s  app roved  th e  f o rm a t io n  o f  t h i s  Commission i s  

a l s n  th e  r e s u l t  o f  th e  N a t io n a l  W ater  R e so u rce s  P la n n in g  A c t . '

2 /  The Bozeman C h r o n i c l e , ( f rom  th e  r e p o r t  o f  a  sp e ec h  by Roy H uffm an) ,  
F e b ru a ry  18 , 1966.

3/ The Bozeman■Chronicle, November.18, 1966.
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A d m i n i s t r a t i v e  B o t t l e n e c k s

A num ber o f  re fo rm s  a re  p o s s i b l e  i n  t h e  c a se  o f  th e  s t a t e  a d m in is ­

t r a t i v e  a g e n c i e s .  In  t h e  f i r s t  p l a c e ,  t h e s e  a g e n c ie s  a r e  h a n d ic a p p e d  by 

an a c u te  d e a r t h  o f  f u n d s . The S t a t e  L e g i s l a t u r e  does n o t  a p p e a r  to  be i n  

any h u r r y  t o  g r a n t  a p p r o p r i a t i o n s  i n  a d e q u a te  amounts t o  e n a b le  t h e  v a r i o u s

s t a t e  a g e n c ie s  to  u n d e r t a k e  w a t e r  deve lopm en t a c t i v i t i e s  w i t h i n  t h e  s t a t e .  

Second , t h e r e  i s  a p ro n o u n ce d  l a c k  o f  c o o r d i n a t i o n  i n  t h e  a c t i v i t i e s  o f  

t h e  v a r i o u s  s t a t e  and l o c a l  groups engaged  i n  w a t e r  d e v e lo p m e n t ,  o f t e n

r e s u l t i n g  i n  a v o id a b le  w a s te  and u n n e c e s s a r y  d u p l i c a t i o n .  T h i r d ,  some o f  

t h e  a g e n c ie s  a r e  r a t h e r  s l u g g i s h  i n  im p le m e n t in g  w a t e r  deve lopm en t

a c t i v i t i e s .  T hus , th e  M ontana W ate r  C o n s e r v a t io n  Board h a d  d e v e lo p e d  181 

s m a l l  w a t e r  deve lopm en t p r o j e c t s  i n  November 1966 k j , t h e  same number as 

i t  h a d  a t  t h e  end  o f  June  1960. 5 /  In  o t h e r  w o rd s ,  o v e r  a p e r i o d  o f  more 

th a n  s i x  y e a r s  t h e  B oard d id  n o t  c o n s t r u c t  a s i n g l e  w a t e r  c o n s e r v a t i o n  

p r o j e c t — a s i x - y e a r  p e r i o d  o f  com p le te  i n a c t i v i t y  i n  t h e  f i e l d  o f  c o n s t r u c ­

t i o n  on th e  p a r t  o f  th e  W ater  C o n s e r v a t io n  B oard . And i t  i s  t o  be remem­

b e r e d  i n  t h i s  c o n n e c t io n  t h a t  by t h e  W ate r  C o n s e r v a t io n  B o a r d 's  own

a d m is s io n  i t  i s  p r i m a r i l y  a " c o n s t r u c t i o n  a g e n c y " .  The p u rp o s e  o f  c i t i n g  

t h i s  exam ple i s  n o t  t o  show th e  B oard i n  a b a d  l i g h t  b u t  t o  i n d i c a t e  

t h a t  deve lopm en t I s  t a k i n g  p l a c e  a t  a s low  p a c e ,  p r o b a b l y , f o r  r e a s o n s  

beyond  th e  c o n t r o l  o f  th e  w a t e r  C o n s e r v a t io n  B oard , In  any c a s e ,  some

4 /  M ontana S t a t e  W ate r  C o n s e r v a t io n  B o a rd ,  Sumniary o f  th e  A c t i v i t i e s  from  
I n c e p t i o n  on J a n u a r y  22 , 1934 to  June  30 , 1 9 6 0 , ( H e le n a ,  M ontana:
March 1 9 61 ) .

5J The Bozeman Chronicle, November 18, 1966.
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s o u l - s e a r c h i n g  on t h e  p a r t  o f  t h o s e  r e s p o n s i b l e  f o r  t h i s  s t a t i c  s t a t e  

o f  a f f a i r s  c o u ld  b e  o f  g r e a t  h e lp  i n  b r i n g i n g  a b o u t  a  d e s i r a b l e  change i n  

t h e  s i t u a t i o n c

The e x tre m e  r e l u c t a n c e  ■_ on th e  p a r t  o f  t h e  s t a t e  governm ent t o  a l l o t  

funds  f o r  t h e  c o n d u c t  o f  w a t e r  r e s e a r c h  h a s  s l a c k e n e d  t h e  p a c e  o f  u r g e n t l y  

n e e d e d  r e s e a r c h .  A d j o i n in g  s t a t e s  have  a l r e a d y  la u n c h e d  p rogram s to  

e s t i m a t e  t h e i r  f u t u r e  n e e d s . Huffman p o i n t e d  o u t  r e c e n t l y  t h a t  M ontana 

h a s  n o t  c o n t r i b u t e d  a  s i n g l e  c e n t  to  t h e  U n i v e r s i t y - b a s e d  W ate r  R eso u rces  

R e s e a rc h  C e n t e r .  I n  s h a rp  c o n t r a s t ,  W a sh in g to n ,  Oregon and Idaho  have  

a p p r o p r i a t e d  l a r g e  amounts t o  p rom ote  w a t e r  r e s o u r c e s  r e s e a r c h .  F o r  

e x a m p le ,  W ash ing ton  i s  s p e n d in g  a b o u t  $180 ,000  f o r  an i n t e g r a t e d  s tu d y  

o f  w a t e r  r e s o u r c e s ,  Oregon i s  s p e n d in g  $743 ,000  f o r  t h r e e  d i f f e r e n t  s t u d i e s ,  

and Idaho  w hich  c r e a t e d  a W ate r  B oard  as l a t e  as 1965 i s  p r o v i d i n g  o v e r  

$125 ,000  f o r  w a t e r  r e s o u r c e s  r e s e a r c h .  6 /  These f i g u r e s  s h o u ld ,  i f  any­

t h i n g ,  a c t  as an e y e - o p e n e r  t o  th e  M ontana p l a n n e r s  and p r o v i s i o n  s h o u ld  

b e  made i n  t h e  1967 l e g i s l a t u r e  t o  a p p r o p r i a t e  a  s u b s t a n t i a l  amount f o r  

t h e  co n d u c t  o f  c o m p reh en s iv e  w a t e r  p l a n n i n g  and r e s e a r c h .  Time i s  ru n n in g

o u t  ,and u n l e s s  p rom pt m easu res  a re  t a k e n  M ontana may f i n d  i t s e l f  d e p r iv e d  

o f  a l a r g e  p a r t  o f  i t s  w a t e r  by  o t h e r  dow nstream  u s e r s  who have  e s t a b l i s h e d

b e n e f i c i a l  u s e  o f  t h e  S t a t e ' s  w a t e r s .  ■

C o n s e r v a t io n  V s. Dam B u i l d in g

In  v iew  o f  t h e  p o t e n t i a l  im p o r ta n c e  o f  w a t e r - b a s e d  r e c r e a t i o n  t o  

M ontana , a c o n t r o v e r s i a l  a s p e c t  o f  r e c r e a t i o n  deve lopm en t h a s  t o  be

6/ , The Billings Gazette, February 18, 1966.
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exam ined  c a r e f u l l y .  Th is  r e l a t e s  to  t h e • l o n g - s t a n d i n g  c o n t r o v e r s y  

b e tw e en  p r e s e r v a t i o n i s t s  and t h e  F e d e r a l  a g e n c ie s  r e s p o n s i b l e  

f o r  t h e  c o n s t r u c t i o n  o f  dams and r e c l a m a t i o n  o f  l a n d  (The Corps o f  E n g in e e r s  

and th e  B ureau  o f  R e c l a m a t io n ) .  The fe u d s  be tw een  t h e s e  two groups have  

s ty m ie d  w a t e r - r e s o u r c e s  deve lopm en t t o  a l a r g e  m e a s u re .

The e x tre m e  v iew  h e l d  by som e. c o n s e r v a t i o n i s t s ,  t h a t , a l l  dam c o n s t r u c ­

t i o n  i s  d e t r i m e n t a l  and p o t e n t i a l l y  dam aging to  w i l d e r n e s s , w i l d l i f e , and 

s c e n i c  b e a u ty  i s  c e r t a i n l y  u n t e n a b l e .

The f a c t  o f  t h e  m a t t e r  i s  t h a t  m ost o f  th e  dams and r e c l a m a t i o n  p r o j e c t s  

do c o n t r i b u t e  t o  t h e  deve lopm en t o f  r e c r e a t i o n .

R e c la m a t io n ,  i n  , s t o r i n g  th e  s p r i n g  r u n o f f  and r e g u l a t i n g  ou r .  
s t r e a m s  f o r  t h e  p u b l i c  b e n e f i t  i s  n o t  t h e  g r e a t  d e s t r o y e r ,  
b u t  i n  f a c t  c o n s i s t e n t l y  im proves  t h e  r i v e r s  f o r  a l l  p u rp o s e s  
i n c l u d i n g  r e c r e a t i o n a l  u se s  and en joym en t o f  n a t u r a l  b e a u t y .  1]

The m a j e s t i c  s c e n e r y  s u r r o u n d i n g  Lake Mead (Nevada) and Lake Pow ell  (Arizona) —

b o th  B ureau  o f  R e c la m a t io n  L akes— g iv e  s u p p o r t  t o  th e  above v iew .

However, th e  v iew  h e l d  by  some b u i l d i n g  a g e n c ie s  t h a t  t h e  en joym en t

and p l e a s u r e  d e r i v e d  from  v ie w in g  b e a u t i f u l  s c e n e r y ,  w i l d e r n e s s  a r e a s  o r

w i l d  r i v e r s  a r e  o n ly  o f  s e c o n d a ry  im p o r ta n c e  i f  th e y  do n o t  c o n t r i b u t e  any

t a n g i b l e  e a r n i n g s  t o  them  i s  n o t  j u s t i f i a b l e .  To q u o te  Jo a n  R obins o n :

The f i g h t  t h a t  h a s  t o  b e  p u t  u p ,  f o r  i n s t a n c e ,  t o  keep  w i l d  
c o u n t r y  from  b e i n g  e x p l o i t e d  f o r  money p r o f i t  i s  made more 
d i f f i c u l t  b e c a u s e  i t s  d e fe n d e r s  can b e  r e p r e s e n t e d  as s t a n d i n g  
up f o r  ’non-econom ic* v a lu e s  (which i s  c o n s id e r e d  s o f t - h e a d e d ,  
f o o l i s h  and u n p a t r i o t i c )  though  the. e c o n o m is t  s h o u ld  h a v e  .

TJ The Bozeman C h r o n i c l e , November 17 , 1966 (from  th e  r e p o r t  o f  a sp eech  
by  F lo y d  E. Dominy, C om m issioner  o f  t h e  B ureau  o f  R e c l a m a t io n ) .
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b e e n  th e  f i r s t  to  p o i n t  o u t  t h a t  u t i l i t y , n o t  money, i s  
econom ic  v a lu e  and t h a t  th e  u t i l i t y  o f  goods i s  n o t  . 
m easu red  by t h e i r  p r i c e s .  8 /

Viewed i n  t h i s  p e r s p e c t i v e , • th e  i d e a  o f  p r e s e r v i n g  s t r e t c h e s  o f  

c e r t a i n  r i v e r s  as w i l d  r i v e r s  can b e  j u s t i f i e d  i n  e c o n o m ic , t e r m s . H en ce , 

th e  a rgum ent a g a i n s t  the. s e l e c t i o n  o f  s t r e t c h e s  o f  th e  F l a t h e a d  and 

u p p e r  M is s o u r i  R iv e r s  t o  b e . i n c l u d e d  i n  a  n a t i o n a l  s y s te m  o f  w i l d  r i v e r s  

l o s e s  much o f - i t s  v a l i d i t y .  .

T h e s e ,  t h e n ,  a r e  so m e ' o f • th e  i n s t i t u t i o n a l  b lo c k s  i n  a d d i t i o n  to  

t h e  l e g a l  h a n d i c a p s ,  w h ich  s low  down t h e  tempo o f  M ontana’ s e f f o r t s  to  

m axim ize t h e  e f f i c i e n c y  o f  i t s  w a t e r  u s e . A d e te rm in e d  e f f o r t  on th e  p a r t  

o f  e n l i g h t e n e d  Montanans t o  remove t h e s e  i n s t i t u t i o n a l  b o t t l e n e c k s  s h o u ld  

c o n t r i b u t e  im m ensely  t o  t h e  S t a t e ’ s w a t e r  dev e lo p m en t.

C o n c lu s io n

The s u c c e s s  o f  a p ro g ram  o f  w a t e r  r e s o u r c e  deve lopm en t th u s  depends 

n o t  m e re ly  on econom ic  c o n s i d e r a t i o n s  b u t  on a h o s t  o f  i n s t i t u t i o n a l  f a c t o r s  

a l s o .  The s e a r c h  f o r  e f f i c i e n c y  i n  w a t e r  u t i l i z a t i o n  th ro u g h  w a t e r  t r a n s f e r  

can  b e  s u c c e s s f u l  o n ly  i f  t h e s e  i n s t i t u t i o n a l  a s p e c t s  a r e  r ec k o n e d  w i t h .

In  o r d e r  t o  overcome m ost o f  th e  m a jo r  i n s t i t u t i o n a l  b l o c k s ,  i n  a d d i t i o n  

t o  rem oving  th e  l e g a l  and a d m i n i s t r a t i v e  h a n d ic a p s ,  c o n c e r t e d  e f f o r t  s h o u ld  

be  u n d e r t a k e n  t o  e d u c a t e  p e o p le  a t  t h e  " g r a s s - r o o t ’ l e v e l " . The r e s u l t s

o f  t e c h n i c a l  r e s e a r c h  h a v e  t o  b e  p a s s e d  on t o  t h e  common man i n  a form, 

t h a t  i s  f u l l y  c o m p re h e n s ib le  t o  h im . The E x te n s io n  S e r v ic e  and th e  coun ty  

a g e n ts  can p l a y  a . v i t a l  ro ls i  i n  t h i s  m a t t e r .

8/  R o b in s o n i J o a n ,  Economic P h i l o s o p h y , (C h ica g o :  A ld in e  P u b l i s h i n g
H ouse , 1 9 6 3 ) ,  p p 131-132 .



CHAPTER VII-

SUMMARY AND CONCLUSIONS 

Summary

There  h a s  b e e n  a s p e c t a c u l a r  I n c r e a s e  i n  t h e  d e m a n d .fo r  and use  o f  

w a t e r  i n  t h e  U n i te d  S t a t e s  i n  r e c e n t  y e a r s . The demand f o r  w a t e r  h a s  b e e n  

r i s i n g  a t  a  much . f a s t e r  p a c e  th a n  th e  i n c r e a s e  i n  a v a i l a b l e  s u p p ly ,  

e s p e c i a l l y  i n  t h e  W e ste rn  U n i te d  S t a te d  „■ The c o re  o f  - t h e  w a t e r  p ro b le m , 

as i t  e x i s t s  t o d a y ,  th u s  l i e s  i n  t h e  g row ing  d i s p a r i t y  be tw e en  th e  s u p p ly  

o f  and demand f o r  w a t e r .  T h is  i m b a la n c e • i n  t h e  s u p p ly - d e m a n d - s i t u a t i o n  

h a s  p r e c i p i t a t e d  a " w a te r  c r i s i s " .  T h is  h a s  n e c e s s i t a t e d  t h e  a d o p t io n  o f  

a  s e r i e s  o f  c o r r e c t i v e  m e a s u r e s , an im p o r t a n t  one b e in g  th e  t r a n s f e r  o f  

w a t e r  b e tw e en  u s e s  and u s e r s .

The c e n t r a l  c o n c e rn  o f  t h i s  d i s s e r t a t i o n  i s  an a n a l y s i s  and e v a lu a ­

t i o n  o f  (a )  th e  t h e o r e t i c a l  i m p l i c a t i o n s '  o f  . th e  econom ic  and i n s t i t u t i o n a l  

a s p e c t s  o f  w a t e r  t r a n s f e r ,  and (b) a s tu d y  o f  t h e  e c o n o m ic : and i n s t i t u t i o n a l  

f a c t o r s  w hich  ,impede an o p t im a l  a l l o c a t i o n  o f  w a t e r  among a l t e r n a t i v e  uses  

i n  M ontana and recom m endation ' o f  s p e c i f i c  m easu res  t o  c o r r e c t  them.

This  s tu d y  r e v e a l s  t h a t  t h e  e x i s t i n g  p a t t e r n  o f  w a t e r  u se  i n  th e  

U n i te d  S t a t e s  i s  f a r  from  i d e a l  ...and p o i n t s  o u t  t h e  n e c e s s i t y  t o  revamp 

t h e  c u r r e n t  w a t e r  u s e  p a t t e r n .  T h u s , t h e r e  i s  a s t r o n g  c a se  f o r  a s h i f t  

i n  t h e  demand f o r  w a t e r  f rom  c o n v e n t io n a l  u s e s  (m a in ly  a g r i c u l t u r a l )  to  

a  num ber o f  new ly  e m e rg in g  u se s  ( e . g . , i n d u s t r i a l ,  p o l l u t i o n  a b a te m e n t ,  

r e c r e a t i o n a l j  m u n i c i p a l , .e t c . ) .  • Th is  t r a n s f e r  o f  w a t e r  w ou ld  enhance  

t h e  v a lu e  and p r o d u c t i v i t y  o f  w a t e r  i n  t h e  d i f f e r e n t  u s e s . And t h i s ,  i n
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t u r n ,  s h o u ld  l e a d  t o  an i d e a l  p a t t e r n  o f  w a t e r  u se  a n d .h e n c e  to  an i n c r e a s e  

i n  th e  o v e r a l l  e f f i c i e n c y  and w e l f a r e  o f  t h e  economy.

Economic I m p l i c a t i o n s

W ate r  p l a y s  a . s t r a t e g i c  r o l e  i n  econom ic  d e v e lo p m e n t . D i f f e r e n t  

p a t t e r n s  o f  w a t e r  u s e  have  w id e ly  d i f f e r i n g  e f f e c t s  on th e  economy.

Wollman u n d e r to o k  a s tu d y  i n  1962 t o  exam ine th e  " v a lu e  o f  w a t e r  i n  a l t e r ­

n a t i v e  u s e s " . H is s tu d y  showed t h a t  h i g h - i n d u s t r y  m odels  r e s u l t e d  i n  

g r e a t e r  r e t u r n s  and y i e l d e d  h i g h e r  b e n e f i t - c o s t  r a t i o s  t h a n  lo w - in d u s t r y  

m o d e l s .

Our s tu d y  d e m o n s t r a te s  t h a t  t h e  r e a l l o c a t i o n  o f  w a t e r  from  a g r i c u l t u r a l  

t o  i n d u s t r i a l ,  m u n ic ip a l  and r e c r e a t i o n a l  u s e s  i s  c a p a b le  o f  e x p a n d in g  th e  

deve lopm en t p o t e n t i a l  o f  w a t e r - d e f i c i e n t  r e g i o n s . Th is  f a c t  makes c l e a r  

t h e  im p o r ta n c e  o f  e f f i c i e n t  mechanisms f o r  t h e  t r a n s f e r  o f  w a t e r  from  low er  

to  h i g h e r  v a lu e  u se s  i n  t h e s e  r e g i o n s ; W ate r  h a s  t o  b e •t r a n s f e r r e d  to  

s u p p o r t  i n d u s t r i a l  and u rb a n  u se s  i n  t h e  W e ste rn  a r e a s  to  e n s u r e  t h e i r  

c o n t in u e d  g ro w th .  I n - a d d i t i o n ,  as w a t e r  s u p p l i e s  become r e l a t i v e l y  more 

s c a r c e ,  i t  becomes i m p o r ta n t  t h a t  w a t e r  u s e d  i n  a g r i c u l t u r e  i s  a p p l i e d  

to  t h e  m ost p r o d u c t i v e  la n d s  and c ro p s  by th e  m ost e f f i c i e n t  m e th o d s .

W ate r  t r a n s f e r  encom passes  a number o f  a s p e c t s .  The t r a n s f e r  o f  n ew ly -  

d e v e lo p e d  w a t e r  be tw e en  u se s  and u s e r s , and r u r a l - u r b a n  t r a n s f e r  o f  w a t e r  

a r e  two m a jo r  f a c e t s .  The t r a n s f e r  o f  w a t e r  from  l e s s - p r o d u c t i v e  to  more­

p r o d u c t i v e  u se s  a l s o  c o n t r i b u t e s  to  econom ic  growth i n d i r e c t l y .  The 

c o n c e p t  o f  " e x t e r n a l i t i e s "  o r  " s p i l l , - o v e r  e f f e c t s "  r e f e r s  t o  t h e s e  i n d i r e c t

econom ic  e f f e c t s .
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The m a rk e t  m echanism  p l a y s  ^a v e ry  i m p o r ta n t  r o l e  i n  t h e  t r a n s f e r  o f  

r i g h t s  t o  w a t e r  s u p p l i e s .  However, i f  m a rk e t  f o r c e s  a r e  t o  b e  employed 

t o  a l l o c a t e  w a t e r  among u se s  and u s e r s j  w a t e r  r i g h t s  m ust b e  p e r m i t t e d  to  

b e  b o u g h t  and s o l d .  The m a rk e t  exchange  o f  w a t e r  h as  some o t h e r  l i m i t a ­

t i o n s .  F i r s t ,  t h e r e  i s  t h e  c r u c i a l  q u e s t i o n  o f  how e f f e c t i v e l y  m ark e t  

excahnge  o f  p r o p e r t y  r i g h t s  i n  w a t e r  can  r e s u l t  i n  e c o n o m ic a l ly  o p t im a l  

w a t e r  a l l o c a t i o n ,  e s p e c i a l l y ,  on a l a r g e - s c a l e .  S econd , t h e  im p a c t  o f  

w a t e r  a l l o c a t i o n  on t h i r d  p a r t i e s  ( i . e . ,  n o n - p a r t i c i p a n t s  i n  t h e  m a rk e t -  

d e te rm in e d ,  d e c i s i o n  t o  t r a n s f e r )  h a s  to  b e  c o n s id e r e d .  T h i r d ,  i t  i s  n o t  

y e t  c e r t a i n  t h a t  t h e  b e s t  m ethod f o r  w a t e r - t r a n s f e r  i n  t h e  a r i d  w e s t  i s  

t h e  exchange  o f  w a t e r  r i g h t s  i n  t h e  m a r k e t .

A v i t a l  p ro b le m  i n  t h e  t r a n s f e r  o f  w a t e r  be tw e en  u se s  and u s e r s  i s  

t h e  f o r m u la t io n  o f  a s y s te m  o r  m ethod o f  w a t e r e p r i c i n g  t h a t  a d e q u a te ly  

r e f l e c t s  th e  c o s t s  o f  s u p p ly i n g  th e  w a t e r  and t h e  v a lu e  o f  a l t e r n a t i v e  

u s e s  f o re g o n e .  The p r i c i n g  o f  w a t e r  p e r fo rm s  two econom ic  f u n c t i o n s :  

a l l o c a t i o n  o f  t h e  i n v o lv e d  r e s o u r c e s ;  i n v e s tm e n t s  i n  w a t e r  p r o d u c in g  p r o j e c t s .

M a rg in a l  c o s t  p r i c i n g  h a s  a  s i g n i f i c a n t  b e a r i n g  i n  f i x i n g  w a t e r  r a t e s .  

T here  i s  a  s h a rp  c o n t r a s t  be tw e en  p u b l i c  u t i l i t y  p r i c i n g  b a s e d  on m a rg in a l  

c o s t s  and a v e ra g e  c o s t s .  T h e ■s u p e r i o r i t y  o f  m a r g in a l  c o s t  p r i c i n g  o v e r  

a v e ra g e  c o s t  p r i c i n g  i s  i l l u s t r a t e d  w i t h  t h e  a i d  o f  d iag ram s i n  th e  s e c t i o n  

d e a l i n g  w i t h  p r i c i n g .  I f  t h e r e  a r e  " e x t e r n a l i t i e s " ,  m a r g in a l  c o s t  p r i c i n g ,  

h o w e v e r ,  w i l l  n o t  s u f f i c e . ■

The t h e o r y  o f  econom ic  w e l f a r e  can be  a p p l i e d  t o  s p e l l  o u t  t h e  c o n d i­

t i o n s  e s s e n t i a l  t o  a c h ie v e  e f f i c i e n c y  i n  w a t e r  t r a n s f e r .  A more d i f f i c u l t
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p ro b le m , h o w e v e r ,  r e l a t e s  t o  t h e  I m p a c t  o f  w a t e r  t r a n s f e r  on th e  p ro b le m  

o f  e q u i t y .  T he•e f f e c t  o f  s p e c i f i c - t y p e s  o f  w a t e r  t r a n s f e r  on income 

d i s t r i b u t i o n ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y ,  th ro u g h  changes  i n  r e a l  o u t ­

p u t ,  i s  one o f  t h e  i m p o r t a n t  a s p e c t s  t o  be  c o n s id e r e d  i n  t h i s  c o n te x t .

The I n s t i t u t i o n a l  Fram ew ork"

The r i g h t s  o f  i n d i v i d u a l s  t o  t h e  o w nersh ip  and u se  o f . w a t e r  from 

d i f f e r e n t  s o u r c e s  a r e  d e te r m in e d  i n  t h e  U n i te d  S t a t e s  on t h e  b a s i s  o f  two 

p r i n c i p a l  l e g a l  d o c t r i n e s :  ( I )  th e  .D o c t r in e  o f  R i p a r i a n  R i g h t s ,  and

(2) th e  D o c t r in e  o f  P r i o r  A p p r o p r i a t i o n . . In  g e n e r a l ,  t h e  R i p a r i a n  D o c t r in e  

p r e v a i l s  i n  v i r t u a l l y  a l l  t h e  s t a t e s  (w i th  t h e  s o l e . e x c e p t i o n  o f  M i s s i s s i p p i )  

e a s t  o f  t h e  M i s s i s s i p p i  R i v e r .  The 17 s t a t e s  w e s t . .o f  th e  M i s s i s s i p p i  

employ t h e  D o c t r in e  o f  P r i o r  A p p r o p r i a t i o n  i n  one form  o r  a n o t h e r .  A s ■ 

p e o p le .b e g a n  t o  s e t t l e  i n  t h e  a r i d  la n d s  o f  t h e  w e s t e r n  s t a t e s ,  i t  ^became 

i n c r e a s i n g l y  c l e a r  t h a t  t h e  R i p a r i a n  D o c t r i n e  was b a s i c a l l y  u n s u i t e d  to  

t h e  c o n d i t i o n s  o b t a i n i n g  i n  t h e s e  s t a t e s .  And t h i s  l e d  t o  t h e  a d o p t io n  

o f  th e  A p p r o p r i a t i o n  D o c t r i n e ,  th e  b a s i c . p r i n c i p l e  o f  w hich  i s  " f i r s t  i n  

t im e ,  f i r s t  i n  r i g h t " .

The A p p r o p r i a t i o n  D o c t r in e  h a s  b e e n  g a in i n g  i n c r e a s i n g  im p o r ta n c e  i n  

r e c e n t  y e a r s ,  even  i n  t h e  e a s t e r n  s t a t e s .  The r e a s o n  f o r  t h i s  s tem s from 

t h e  .a d v a n ta g e s  o f  . t h i s  s y s te m  o v e r  the. t r a d i t i o n a l  R i p a r i a n  D o c t r i n e .

However, t h i s  D o c t r i n e ,  d e s ig n e d  to  d e a l  w i t h  a  s h o r t - s u p p l y  s i t u a t i o n ,  h as  

n o t  s u c c e e d e d  f u l l y  i n  f u l f i l l i n g  t h i s  t a s k  i n  t h e  v a r i o u s  W e ste rn  s t a t e s  

w hich  f a c e  an a lm o s t  p e r e n n i a l  w a t e r - s h o r t a g e  I ■ ,
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Our s tu d y  r e v e a l s  t h a t  w a t e r  laws i n  t h e  p a r t i c u l a r  a r e a s  have  a 

d e f i n i t e  b e a r i n g  on t h e  p ro b le m  o f  w a t e r  t r a n s f e r .  The a n a l y s i s  e s t a b l i s h e s  

t h a t  t h e  A p p r o p r i a t i o n  D o c t r in e  i s  t h e  more d e s i r a b l e  o f  t h e  two sys tem s  

o f  .w a te r  r i g h t s  i n  f a c i l i t a t i n g  w a t e r  t r a n s f e r .  T h is  s y s te m ,  how ever ,  i s  

by  n o -m e a n s ,  c o m p le te ly  f a u l t - f r e e . •

M o n ta n a 's  W ate r  S i t u a t i o n

Economic A s p e c t s . — The w a t e r  s i t u a t i o n  t h a t  e x i s t s  i n  M ontana a t .   ̂

p r e s e n t  i s  u n iq u e .  T h is  u n iq u e n e s s  i s  th e  r e s u l t  o f  th e  f a c t  t h a t  M ontana 

i s  c u r r e n t l y  u s i n g  l e s s  th a n  h a l f  i t s  w a t e r  and y e t  h as  no c o n s t i t u t i o n a l  

p r o v i s i o n s  o r  s t a t u t e s  d e f i n i t e l y  r e c o r d i n g  i t s  r i g h t s  to  w a t e r  o r i g i n a t i n g  

w i t h i n  i t s  b o u n d a r i e s ;  And th e  s t a t e  c a n n o t  m a i n t a i n  i t s  r i g h t s  to  unused  

w a t e r  i n d e f i n i t e l y .

F o r m u la t in g  a d d i t i o n a l , p r o f i t a b l e  u se s  f o r  M o n ta n a 's  u n ta p p e d  w a t e r  

i s  one . .of th e  u r g e n t  p ro b le m s  t h a t  m e r i t s  s e r i o u s  a t t e n t i o n .  There  i s  th u s  

a s t r o n g  n e e d . f o r  d e v e lo p in g  th e  s t a t e ' s  w a t e r  r e s o u r c e s  t o  e n s u r e . t h e  

advancem ent o f  i t s  economy. A F e d e r a l  p ro g ra m  can p l a y  a  v e ry  c r u c i a l  ■ 

r o l e  i n  t h e  deve lopm en t o f  M o n ta n a 's  a b u n d a n t  w a t e r  r e s o u r c e s .

S u r f a c e  w a t e r  c o n s t i t u t e s  t h e  m a jo r - s o u r c e  o f  w a t e r  s u p p ly  i n  M ontana. 

Ground w a t e r  i s  a l s o  one o f  M o n ta n a 's  v a l u a b l e  r e s o u r c e s  and t h e r e  has  

b e e n  a  s t e a d y  i n c r e a s e  i n  i t s  u s e  i n  r e c e n t  y e a r s . A lthough  g ro u n d w a te r  

p r o v id e s  a t  p r e s e n t  o n ly  a s m a l l  f r a c t i o n  o f  M o n ta n a 's  y e a r l y  t o t a l  w i t h ­

d r a w a l ,  t h e r e  i s  much p o t e n t i a l  f o r  f u r t h e r  e x p a n s io n .
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An o b j e c t i v e  lo o k  a t  M o n ta n a 's  c u r r e n t  m ethods o f  w a t e r  u se  r e v e a l s  

t h a t  i t  does n o t  r e p r e s e n t  an o p t im a l  p a t t e r n  o f  w a t e r  u s e .  The need  

f o r  t r a n s f e r r i n g  w a t e r  t o  h i g h e r - y i e l d i n g  u s e s , w i t h o u t •i n  t h e  p r o c e s s  

i m p a i r i n g  t h e  q u a l i t y  o f  M o n ta n a 's  w a te r s  by  p o l l u t i o n ,  h a s  t o  be  e x p lo r e d  

f u l l y .

F u tu r e  P a t t e r n  o f  Demand. — The f u t u r e  p a t t e r n  o f  demand f o r  w a t e r  i n  

M o n ta n a .w i l l  depend on a number o f  f a c t o r s .  The dom inan t econom ic  f a c t o r s ,  

i n  t h i s  c o n n e c t io n ,  a r e : ( I )  t h e  r a t e  o f  g row th  o f  p o p u l a t i o n ,  ( 2 ) th e

r o l e  o f  i r r i g a t e d  a g r i c u l t u r e ,  (3) t h e  p a c e  and p a t t e r n  o f  i n d u s t r i a l  

g ro w th ,  (4) t h e  p ro b le m  o f  f l o o d  c o n t r o l ,  (5 )  power g e n e r a t i o n ,  and th e  

most s i g n i f i c a n t  o f  a l l  (5) t h e  f a s t - r e x p e n d in g  demand. f o r  w a te r - b a s e d -  

r e c r e a t i o n .  The f u t u r e  r o l e  o f  each  o f  t h e  above f a c t o r s  h a s  b e e n  examined 

i n  t h e  t e x t .  The o v e r a l l  c o n c lu s io n  i s ,  t h a t  i n  term s o f  g ro w th ,  demand 

f o r  w a t e r - b a s e d  r e c r e a t i o n  w i l l  e x c ee d  demand f o r  o t h e r  u s e s .

L e g a ls  A s p e c t s . — The f i r s t  s t a t u t e - i n  M ontana c o n c e r n in g  w a t e r  r i g h t s  

was p a s s e d  i n  1865. In  1921 th e  Supreme C o u r t  o f  M ontana c o n c lu d e d  t h a t  

s i n c e  1865 th e  D o c t r in e  o f . R i p a r i a n  R ig h ts  h a s  n e v e r  p r e v a i l e d  i n  Montana 

and t h a t  i t  was u n s u i t e d  t o  t h e  c o n d i t i o n s  o f  th e  s t a t e .  T h is  d e c i s i o n  

s e t t l e d  a  l o n g - s t a n d i n g  c o n f l i c t  be tw e en  R i p a r i a n  and A p p r o p r i a t i o n  r i g h t s  

and e s t a b l i s h e d  th e  A p p r o p r i a t i o n  D o c t r i n e  as th e  s o l e  w a te r l a w  g o v e rn in g

t h e  u s e  and c o n t r o l  o f  w a t e r  i n  M ontana.
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M ontana h a d  v i r t u a l l y  no laws d e a l i n g  s p e c i f i c a l l y  w i t h  g round  w a t e r  

u n t i l  1961. In  1961 th e  l e g i s l a t i v e  assem bly, o f  M ontana p a s s e d  an a c t  

p r o v i d i n g  f o r  t h e  a p p r o p r i a t i o n  and r e g u l a t i o n  o f  ground  w a t e r .  The a c t  • 

s p e c i f i e d  t h a t  t h e  r i g h t s  t o  s u r f a c e  w a t e r ,  w here  th e  d a te  o f  a p p r o p r i a t i o n  

p r e c e d e s  J a n u a r y  I ,  1962 , s h a l l  t a k e . p r i o r i t y  o v e r  a l l  p r i o r  o r  s u b s e q u e n t  

r i g h t s .  A f t e r  J a n u a r y  1 , 1962 , b e tw e en  th e  a p p r o p r i a t i o n  o f  e i t h e r  s u r f a c e  

o r  g round  w a t e r ,  t h e  p r i o r  a p p r o p r i a t i o n  was made a p p l i c a b l e .

S in c e  t h e  o w n e r s h ip ,  c o n t r o l  and u s e  o f  b o th  s u r f a c e  and g round w a t e r  

a r e  g o ve rned  by t h e  D o c t r in e s  o f  P r i o r  A p p r o p r i a t i o n ,  th e  s y s te m  o f  w a t e r  

r i g h t s  i n  M ontana s u f f e r s  from  some o f  th e  b a s i c  w ea k n e sse s  o f  t h i s  D o c t r i n e .  

These i n c l u d e  a  c e r t a i n  d e g re e  o f . i n f l e x i b i l i t y  and c o n s i d e r a b l e  w a s t e .

O th e r  I n s i t u t i o n a l  F a c to r s

In  a d d i t i o n  t o  t h e  w a t e r  l a w s ,  t h e r e  a r e  a  few o t h e r  i n s t i t u t i o n a l  

f a c t o r s  w hich  have  a s i g n i f i c a n t  b e a r i n g  on th e  w a t e r  r e s o u r c e s  deve lopm ent 

o f  M ontana. The c r e a t i o n  o f  c o n se rv a n c y  d i s t r i c t s  i s  one such  p ro b le m .

The a t t i t u d e  o f  th e  p e o p le  to w ard  th e  r o l e  o f  f e d e r a l  governm ent p a r t i c i ­

p a t i o n  i n  th $  S t a t e ' s  w a t e r  r e s o u r c e  d e v e lo p m e n t ,  a d m i n i s t r a t i v e  b o t t l e ­

n e c k s  a t  a s t a t e  l e v e l ,  and th e  c o n t r o v e r s y  be tw een  t h e  c o n s e r v a t i o n i s t s  

and, t h e  "d am -rb u i ld e rs"  a r e  o t h e r  p r i n c i p a l  i n s t i t u t i o n a l  . h a n d i c a p s .

M ajor  C o n c l u s i o n s '

I .  W ate r  r i g h t s  or. laws g o v e rn in g  t h e  ow nersh ip  and u s e  o f  w a t e r  
h a v e  assumed a new s i g n i f i c a n c e  i n  r e c e n t  y e a r s  as a m ajo r  
f a c t o r  a f f e c t i n g  w a t e r  t r a n s f e r  and w a t e r  r e s o u r c e  deve lopm en t 
i n  t h e  U n i te d  S t a t e s ,  e s p e c i a l l y  i n  t h e  w e s t e r n  r e g i o n s .
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2 o In  m ost c a s e s ,  th e  A p p r o p r i a t i o n  D o c t r in e  i s  a more i d e a l  sy s te m  
f o r  f a c i l i t a t i n g  th e  t r a n s f e r  o f  w a t e r  be tw een  u se s  and u s e r s  
th a n  th e  R i p a r i a n  D o c t r i n e .

3 . The c o m p e t i t io n  f o r  M o n ta n a 's  w a t e r  i s  g row ing  v e ry  r a p i d l y  from
two m a jo r  s o u r c e s :  dow nstream  u s e s  on th e  M i s s o u r i ,  such  as
b a r g e  t r a n s p o r t a t i o n  and dow nstream  u se s  on Colum bia f o r  power 
g e n e r a t i o n .  In  a d d i t i o n ,  t h e r e  i s  t h e  p o s s i b i l i t y  o f  M ontana 
l o s i n g  i t s  unused  w a t e r  th ro u g h  i n t e r - b a s i n  t r a n s f e r .

4 . The p r e s e n t  p a t t e r n  o f  w a t e r  u se  i n  M ontana i s  f a r  from  o p t im a l  
and t h e r e  i s  c o n s i d e r a b l e  scope  f o r  w a t e r  t r a n s f e r  w i t h i n  th e  
s t a t e .

5 .  The p r o j e c t e d  i n c r e a s e  o f  9 6 ,0 0 0  r e s i d e n t s  i n  M ontana d u r in g
1960-1970 i s  e x p e c t e d  t o  p ro d u ce  two m a jo r  changes i n  w a t e r  
demand: (a )  an i n c r e a s e  i n  d o m e s t ic  and m u n ic ip a l  w a t e r
u s e s ,  and (b) an upsw ing  i n  th e  demand o f  w a t e r  f o r  r e c r e a t i o n .

6 . A s t e a d y  i n c r e a s e  i n  t h e  i r r i g a t i o n  u se  f o r  w a t e r  i n  M ontana i s  
a n t i c i p a t e d .

7. F lo o d  c o n t r o l  w i l l  assume g r e a t e r  im p o r ta n c e  i n  M ontana i n  
t h e  y e a r s  a h e a d .  However, e v id e n c e  i n d i c a t e s  t h a t  a  r i s e  i n  
w a t e r  u s e  f o r  power g e n e r a t i o n  i s  u n l i k e l y .

8 . Sharp  i n c r e a s e  i n  t h e  i n d u s t r i a l  u se  o f  w a t e r  i n  f o r e s t -  
p r o d u c t ,  s p o r t s - g o o d s ,  and f e e d - a n d -m e a t  p r o c e s s i n g  i n d u s t r i e s  
o f  M ontana i s  e x p e c t e d  d u r in g  1960-1970 . .

9 .  The m ost d r a m a t i c  i n c r e a s e  i n  t h e  f u t u r e  demand f o r  w a t e r  i n  
M ontana i s  l i k e l y  t o  o c c u r  i n  t h e  f i e l d  o f  w a t e r - b a s e d  r e c r e a t i o n .

10. The p r i n c i p a l  m ethods t o  i n c r e a s e  M o n ta n a 's  t o u r i s t  e a r n in g s  
s h o u ld  i n c l u d e  t h e  p r o v i s i o n  o f  h i g h - q u a l i t y  r e c r e a t i o n a l  . 
f a c i l i t i e s ,  p r i v a c y  i n . t h e  o u t ^ o f - d o o r s ,  e a s y  a c c e s s  t o  th e  
S t a t e ' s  o u td o o r  r e c r e a t i o n  o p p o r t u n i t i e s ,  and r e c o g n i t i o n  o f  
p r i v a t e  landow ners  as h o s t s  t o  v i s i t i n g  t o u r i s t s .

11. T h e - f u t u r e  l o c a t i o n  o f  i n d u s t r i e s  i n  M ontana s h o u ld  b e  made 
c o n t i n g e n t  on a g u a r a n t e e  by th e  p r o s p e c t i v e  i n d u s t r i a l i s t s  
t h a t  th e y  w ould  a d o p t  f u l l y  s a t i s f a c t o r y  m easu res  f o r  
p o l l u t i o n  a b a te m e n t .

12. In  o r d e r  t o  b r i n g  a b o u t .an e f f i c i e n t  s y s te m  o f  w a t e r  t r a n s f e r  
w i t h i n  M ontana , revam ping  o f  M o n ta n a 's  c u r r e n t  w a t e r  r i g h t s  
s y s te m  i s  e s s e n t i a l .
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13. T here  i s  a s t r o n g  n e e d  . f o r  t h e  c r e a t i o n  o f ■c o n s e rv a n c y  d i s t r i c t s  
w i t h i n  M ontana. A number o f  s m a l l  w a t e r  p r o j e c t s ,  c o u ld  be 
d e v e lo p e d  i n  M ontana i f  i t  w ere  p o s s i b l e  to  e n l i s t  t h e  c o o p e r a t i o n  
o f  a l l  t h e  p r o s p e c t i v e  b e n e f i c i a r i e s .

14. There  i s  a l a r g e  body o f  o p i n io n  i n  M ontana w hich  lo o k s  down 
upon any form  o f  f e d e r a l  in v o lv e m e n t  i n  s t a t e  d e v e lo p m e n ta l  
a c t i v i t i e s  as n e c e s s a r i l y  d e t r i m e n t a l .  However, t h i s  group 
i s  s t e a d i l y  d e c r e a s i n g  i n  num ber and t h e i r  a rgum en ts  a re  
r a p i d l y  l o s i n g  g round .

15. The i d e a  o f  p r e s e r v i n g  s c e n i c  s t r e t c h e s  o f  c e r t a i n  r i v e r s  as 
w i l d  r i v e r s  can be  j u s t i f i e d  i n  econom ic  t e r m s .  And h en ce  
th e  argum en ts  a g a i n s t  th e  s e l e c t i o n  o f  s t r e t c h e s  o f  F l a th e a d  
and u p p e r  M is s o u r i  R iv e r s  f o r  i n c l u s i o n  i n  a n a t i o n a l  s y s te m  
o f  w i l d  r i v e r s  l o s e  much o f  t h e i r  v a l i d i t y .

16. The im p o r ta n c e  o f  th e  M ontana J o i n t  W ater  R e so u rce s  C o u n c i l  
and t h e  M ontana S t a t e  A g r i c u l t u r a l  E xper im en t  S t a t i o n  as 
w a t e r - r e s o u r c e s  r e s e a r c h  a g e n c ie s  w i l l  i n c r e a s e  c o n s id e r a b l y  
i n  t h e  y e a r s  t o  come.

17. The- E x te n s io n  S e r v ic e  and t h e  - co u n ty  a g e n ts  can p l a y  a 
s t r a t e g i c  r o l e  i n  d i s s e m i n a t i n g  a t  th e  g r a s s - r o o t s  l e v e l  
i n f o r m a t i o n  g a th e r e d  as a  r e s u l t  o f  w a t e r - r e s o u r c e s  r e s e a r c h .

Some A reas  o f  P o s s i b l e  R e se a rc h

The p r i n c i p a l  - a g e n c y - in  th e  S t a t e  t h a t  i s  c a r r y i n g  o u t  w a t e r - r e s o u r c e ,  

r e s e a r c h  o f  any co nsequence  a t  p r e s e n t  i s  t h e  u n i v e r s i t y - b a s e d  J o i n t  W ater  

R e so u rce s  R e s e a rc h  C e n te r  o f  M ontana l o c a t e d  a t  Bozeman, The funds o f . t h e  

c e n t e r  a r e  d e r i v e d  from  an i n i t i a l  ,g r a n t  o f  $87 ,500  c o n t r i b u t e d  by th e  

F e d e r a l  g o v e r n m e n t , • More f e d e r a l  funds a r e  e x p e c te d  t o  be  r e c e i v e d  by 

th e  c e n t e r  i n  t h e  coming y e a r s .

C u r r e n t l y ,  t h e  C e n te r  i s  c o n d u c t in g

r e s o u r c e  r e s e a r c h  i n  t h e  f i e l d s  o f  h y d r o lo g y ,  econom ic  and l e g a l  
a s p e c t s  o f  th e  s t a t e  w a t e r  p l a n ,  on g round  w a t e r ,  s o i l - p l a n t  
r e l a t i o n s h i p s  and on w a t e r  q u a l i t y .  O th e r  work i s  b e i n g  done 
on i n f r a - r e d  p h o to g ra p h y  o f  "g roundw ate r  f lo w ,  p o s s i b l e
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r e - o r g a n i z a t i o n  o f  s t a t e  w a t e r  a g e n c ie s  and snow c o r n i c e s
i n  m o u n ta in  r e g i o n s .  _1 /

The p u rp o s e  o f  t h i s  s e c t i o n  i s  t d  o u t l i n e  b r i e f l y  a  few o t h e r  a re a s  

w hich  m e r i t  d e t a i l e d  i n v e s t i g a t i o n  i n  any scheme f o r  M o n ta n a 's  w a t e r  

r e s o u r c e  d e v e lo p m en t :

1. Supply  Demand D a ta  f o r  t h e  S t a te ; . — One o f  th e  p r im a ry  f i e l d s  
i n  w hich  c o m p reh en s iv e  r e s e a r c h  s h o u ld  be  u n d e r ta k e n  r e l a t e s  
t o  d e t a i l e d  i n v e n t o r y  o f  t h e  e x i s t i n g  w a t e r  s i ipp I y r demand 
s i t u a t i o n ,  t h e  f u t u r e  t r e n d s  i n  th e  demand f o r  w a t e r  and th e  
measures t h a t  c o u ld  be  t a k e n  t o  i n c r e a s e  th e  s u p p ly  o f  t h e  
S t a t e ' s  w a t e r .  The S t a t e  does n o t  f a c e  any im m ed ia te  w a t e r  
c r i s i s  s te m in g  from  su p p ly -dem and  im b a la n c e  a t  p r e s e n t ;
b u t  p l a n n i n g  f o r  t h e  f u t u r e  s h o u ld  t a k e  t h i s  p o s s i b i l i t y  i n t o  
a c c o u n t ,

2 .  P r o j e c t i o n s  o f  W ater  Demand. — H a rd ly  any q u a n t i t a t i v e  e s t i m a t e s  
o f  t h e  f u t u r e  u s e  o f  w a t e r  f o r  i n d u s t r i a l  p u r p o s e s , m in in g ,  
f l o o d  c o n t r o l  an d ,  above a l l ,  r e c r e a t i o n  a r e  c u r r e n t l y  a v a i l a b l e .  
W h a tev e r  e s t i m a t e s  o f . i r r i g a t i o n  n e e d s  a r e  a v a i l a b l e  a re  h i g h ly  
t e n t a t i v e .  A w e l l - p l a n n e d ,  co m p reh en s iv e  s tu d y  t o  e s t i m a t e  th e  
f u t u r e  w a t e r  u se  by th e  s e c t o r s  m en t io n e d  above s h o u ld  p ro v e  
v e ry  u s e f u l  i n  p l a n n i n g  f o r  t h e  f u t u r e .  . Th is  may in v o lv e  two 
d i s t i n c t  p h a s e s :  ( I )  an e f f o r t  t o  d e te rm in e  th e  f u t u r e  p a c e ,  
p a t t e r n  and m a g n i tu d e  o f  g row th  o f  t h e  d i f f e r e n t  s e c t o r s  o f
th e  economy, and ( 2 ) an e f f o r t  t o  e s t i m a t e  w h e r e v e r  p o s s i b l e ,  
i n  q u a n t i t a t i v e  t e r m s ,  t h e  f u t u r e  demand f o r  w a t e r  by t h e s e  
s e c t o r s .

3. R e c r e a t i o n  B e n e f i t s . — R e c r e a t io n  i s  g o in g  t o  ran k  v e ry  h ig h  among 
th e  w a t e r  u s e s  o f  M ontana i n  t h e  f u t u r e .  Some s p e c i f i c  s t u d i e s ,  
c h o o s in g  s p e c i f i c  p r o j e c t s  f o r •d e p t h - s t u d y , c o u ld  b e  u n d e r ta k e n  
t o  e s t i m a t e  t h e  r e c r e a t i o n  b e n e f i t s  s tem ming from  th e  d e v e lo p ­
ment o f  s p e c i f  r e c r e a t i o n  p r o j e c t s .  S tu d ie s  o f  t h i s  n a t u r e ,  
u s i n g  d i f f e r e n t  m e th o d o lo g ie s  f o r  e s t i m a t i n g  r e c r e a t i o n  
b e n e f i t s ,  c o u ld  b e  made and th e  r e s u l t s  compared.

4. R e d u c t io n  o f  W ate r  L o s s e s . — A f i n a l  a r e a  w hich  n e e d s  a t t e n t i o n  
p e r t a i n s  t o  t h e  l o s s  o f  w a t e r  from  e v a p o - t r a n s p i r a t i o n ,  A 
l a r g e  amount o f  w a t e r  i s  " l o s t "  by e v a p o r a t i o n  from  th e  s h a l lo w

_!/ The Bozeman C h r o n i c l e , ( f rom  th e  r e p o r t  o f  a  sp e ec h  by Roy E. Huffman) , 
F e b ru a ry  18 , 1966.
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s t o c k  ponds f o r  l i v e s t o c k ;  s i m i l a r l y ,  some o f  t h e  c ro p s  consume 
a  trem endous  amount o f  w a t e r  and y e t  r e s u l t  i n  v e ry  i n s i g n i f i ­
c a n t  r e t u r n s  ( e „g . , A l f a l f a  v s .  L e t t u c e ) . S tu d ie s  on low- 
w a t e r -  consum ing , h i g h - y i e l d i n g  c ro p s  s h o u ld  be u n d e r t a k e n .  .
A lso  s p e c i f i c  m easu res  to  r e d u c e  t h e  e x t e n t  o f  w a t e r  t r a n s p i r a ­
t i o n  from  p l a n t s  and c ro p s  s h o u ld  b e  f o rm u la te d  by means o f  
e x t e n s i v e  and th o ro u g h  r e s e a r c h .

This  i s  by no means a .c o m p le t e  c a t a l o g i n g  o f  a l l  f u t u r e  a r e a s  o f  

r e s e a r c h ; r a t h e r ,  i t  i s  m eant to  p o i n t  up some o f  th e  c r u c i a l  w a t e r  p ro b ­

lems w hich  h a v e  t o  be  r e s e a r c h e d  i n  t h e  f u t u r e .
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APPENDIX A*

A d e t a i l e d  e x p l a n a t i o n  o f : e a ch  o f  th e  s e v e n  econom ic  i n d i c a t o r s  

r e f e r r e d  t o  i n  C h a p te r  I I  i n  c o n n e c t io n ,  w i t h  the. m easurem ent o f  th e  v a lu e  

o f  .w a te r  i n  a l t e r n a t i v e  u s e s  ' f o l l o w s :

I .  . G ross P r o d u c t .:—A s t a t e  f i g u r e  c o r r e s p o n d in g  t o  g r o s s  n a t i o n a l ,  

p r o d u c t .  The sum o f  -.values added  by a l l  e le m e n ts  o f  each  model was e q u a l  

t q  th e  a d d i t i o n  made by e a ch  model t o  g ro s s  s t a t e  p r o d u c t . Gross p r o d u c t  

p e r  u n i t  o f  w a t e r  ( o r  v a lu e - a d d e d  p e r  a c r e - f o o t  o f  w a t e r )  h a s  m eaning o n ly  

as an i n d e x  .of th e  e f f i c i e n c y  w i t h  w hich  w a t e r  i s  b e in g  u s e d  w i t h i n  th e  

r e g i o n  as t h e  s c a r c i t y  o f  .w a te r  makes i t s e l f  f e l t .  Under c o n d i t i o n s  w here  

w a t e r  i s  th e  l i m i t i n g  f a c t o r  o f  e c o n o m ic -g ro w th ,  i f  a f r e e •m ark e t  i n  

w a t e r  s h o u ld  p r e v a i l ,  t h e r e  w ould  be  a  r i s e  i n  th e  p r i c e  o f  w a t e r  r e l a ­

t i v e  t o  th e  p r i c e s  o f ■o t h e r  f a c t o r s  o f  p r o d u c t i o n .  Assum ing t h a t  th e  

unemployment o f  o t h e r  f a c t o r s  o f - p r o d u c t i o n  i s  m in im iz ed ,  t h e r e  w ould  a l s o  

b e  a g r a d u a l  t r a n s f e r  o f  w a t e r  away, from a c t i v i t i e s  t h a t  u se  w a t e r  i n  

l a r g e  amounts r e l a t i v e  to  o t h e r •f a c t o r s  o f  p r o d u c t i o n  to w a rd  a c t i v i t i e s  

t h a t  u s e  w a t e r  i n  s m a l l  amounts, r e l a t i v e  t o  o t h e r  f a c t o r s  o f  p r o d u t i o n .  I /  

The e f f e c t  o f  such  a . s h i f t  w ould  be  t o  r a i s e  -the v a lu e -a d d e d ,  p e r - a c r e -  

f o o t  o f  w a t e r .  By com paring  v a lu e - a d d e d  p e r . a c r e - f o o t  o f  w a t e r  i n  a l t e r - . 

n a t i v e  u s e s ,  i t  i s  p o s s i b l e  t q  s e e  t h e  d i r e c t i o n  in-whi.ch- an economy w i l l  ,

I /  I f  f a c t o r s  o f  p r o d u c t i o n  a r e  j u s t ' a s  m o b ile  i n t e r - r e g i o n a l l y  as i n t r a ­
r e g io n  a l l y  , i t  i s  p o s s i b l e  t h a t  d o m in a t io n  o f  e x t r a - r e g i o n a l  f o rc e s  
w i l l  b e  su ch  as t o  compel a l l  a d ju s tm e n t  t o  t a k e  p l a c e  th ro u g h  an o u t ­
m i g r a t i o n  o f  f a c t o r s  -of p r o d u c t i o n  f r o m . th e  r e g io n  i n  w hich  w a t e r  i s  
becom ing  s c a r c e .  An a n a l y s i s  o f  r e s o u r c e  c o m b in a t io n s  i n  t h e  i n -  
m ig r a t i n g  r e g io n s  w ould  t h e n  .be n e c e s s a r y  i n  o r d e r  t o  know th e  e f f e c t s  
o f  w a te r ,  s h o r t a g e  i n  th e  two c l a s s e s  o f  " re g io n s  combined.

*Wollman, N a t h a n i e l ,  The V alue  o f  W ate r  i n  A l t e r n a t i v e  U s e s . (A lb u q u e rq u e : 
The U n i v e r s i t y  o f  New.Mexico P r e s s ,  1962). j p p . xv- and x v i i .
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move i n  o r d e r  to  make th e  f u l l e s t . u s e ■o f ' a l l  i t s  r e s o u r c e s  as th e  s c a r c i t y  

o f  w a t e r  i n c r e a s e s . What l i m i t s  t h e r e  a r e  t o  t h e  r i s e  i n . v a lu e - a d d e d  p e r  

a c r e - f o o t  o f  w a t e r  c a n n o t  be  r e a d i l y  a s c e r t a i n e d .  The g r e a t e r  t h e  m o b i l i t y  

o f  o t h e r  f a c t o r s  o f  p r o d u c t i o n ,  th e  s o o n e r  t h e  l i m i t  would  be  r e a c h e d .  2J ■

2. P r im a ry  V a lu e - a d d e d . — B ased -on  a  m ethod o f  m e a s u r in g  th e  c o n t r i ­

b u t i o n s  o f  a  b u s i n e s s  o r  i n d u s t r y  t o  th e  t o t a l  p r o d u c t  o f  t h e  n a t i o n a l  

econom y, i . e . , th e  amount by w hich  th e  m ark e t  v a lu e  o f  t h e  o u t p u t  o f  a

f i r m  o r . i n d u s t r y  e x c ee d s  th e  v a lu e  o f  t h e  goods and s e r v i c e s  t h a t  have

b e e n  o b t a i n e d  d u r in g  th e  p r o c e s s  from  o t h e r  f i rm s  o r . i n d u s t r i e s .  In  th e  

p r e s e n t  c a s e ,  s i n c e  w a t e r  i s  a l i m i t i n g  f a c t o r  f o r  i n d u s t r y ,  u rb a n  g ro w th ,  

and a g r i c u l t u r e  i n  th e  two b a s i n s ,  th e  f u l l  m easure  o f  v a lu e - a d d e d  p e r

a c r e - f o o t  o f  w a t e r  c o u ld  s a f e l y  be  u se d  as an i n d e x  o f  e f f i c i e n c y  w i th

w hich  th e  r e g i o n ' s  r e s o u r c e s  w ould  b e  u s e d  u n d e r  c o n d i t i o n s  o f  w a t e r  

s c a r c i t y .  S in c e  f i s h i n g ,  cam ping , and p i c n i c k i n g  a re  n o t  f o r  s a l e  as - 

com m odities  i n  th e m s e lv e s  th e  p r im a ry  v a l u e - a d d e d .o f  w a t e r  f o r  r e c r e a t i o n  

was c o n s id e r e d  . to  b e  z e r o .

3 . V a lu e -a d d e d  by P u rc h a s e s : . — The se c o n d  round  o f  v a lu e - a d d e d  

r e s u l t i n g  from  p u r c h a s e s  w i t h i n  t h e  s t a t e  by th e  b u s i n e s s e s  t h e m s e lv e s .

I n  t h e  c a se  o f  r e c r e a t i o n ,  t h i s  i s  p r o d u c e d .b y  p u r c h a s e s  made by th e  p a r t i ­

c i p a n t s  i n  cam ping , p i c n i c k i n g ,  and f i s h i n g  a c t i v i t i e s .

2 /  But n o t e  th e  s t a t e m e n t  be low  r e g a r d i n g  p r o s p e c t i v e  w a t e r  s h o r t a g e  
t h r o u g h o u t  most o f  . t h e  W est.  ■ This  p r o s p e c t  r ed u c e s  t h e  p o s s i b i l i t y  
o f  o f f s e t t i n g  t h e  s h o r t a g e  o f  w a t e r  by t r a n s f e r  o f  com plem entary  
r e s o u r c e s  e l s e w h e r e .
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The sum o f  p r im a ry  v a lu e - a d d e d  and v a lu e - a d d e d  by .p u rc h a s e  p r o v id e d ,  

a m easu re  t h a t  w a s ■u n i fo r m  f o r  r e c r e a t i o n ,  a g r i c u l t u r e  and i n d u s t r y .

4. • S econdary  V a lu e -a d d e d . — The sum o f  p r im a ry  v a lu e - a d d e d ,  and th e  

f i r s t  round  o f  b u s i n e s s  p u r c h a s e s , p lu s  s u b s e q u e n t  rounds o f  b u s in e s s  

p u r c h a s e s  a n d , a l l  rounds o f  h o u s e h o ld ,p u r c h a s e s  from income p a i d  o u t  by 

t h e s e  b u s i n e s s e s . B ecause  o f  t h e  econom ic  i n t e r p l a y  be tw e en  a g r i c u l t u r e ,  

i n d u s t r y  a n d , r e c r e a t i o n ,  a  c om p le te  a c c o u n t in g  o f  t h i s  n a t u r e  w ould  have  

r e s u l t e d  i n  a d e g re e  o f  do u b le  c o u n t in g  when e s t i m a t i n g  th e  s e p a r a t e  and 

in d e p e n d e n t  e f f e c t s  o f  .each  a c t i v i t y  upon t h e  econom ic g row th  o f  th e  two 

b a s i n s .  F o r  t h i s  r e a s o n ,  com parisons  among m odels w ere  b a s e d  on th e  sum 

o f ,-p r im a ry  v a l u e - a d d e d , and th e  f i r s t  round  o f  b u s in e s s  p u r c h a s e s .  Where 

f u r t h e r  a n a ly s e s  o f  t h e  reg io n *  s ,-deve lopm en t - r e q u i re d  th e  use  o f  p r im a ry  

plus- s e c o n d a ry  .v a lu e - a d d e d ,  a d ju s tm e n t s  w ere  made i n  an e f f o r t  t o  m in im ize  

t h e  p o s s i b i l i t y  o f  d o u b le  c o u n t i n g . "

5 . W ate r  C o s t s . —r The e f f e c t s  o f . p r o j e c t  e n g i n e e r i n g  c o s t s  i n  each  o f  

t h e  m odels upon p r im a ry  v a lu e - a d d e d  p lu s ,  v a lu e - a d d e d  by p u r c h a s e s  and upon 

o t h e r  econom ic  m e a s u re s ,

6 . Em ploym ent■a n d , P o p u l a t i o n . — An a n a l y s i s  o f  t h e  l a b o r  f o r c e  need ed  

f o r  e a ch  o f  t h e  m o d e ls ,  e s t i m a t e d  from  th e  l e v e l  o f  p h y s i c a l  p r o d u c t i o n

o r  from  v a lu e - a d d e d ,  as 'com pared w i t h  t h e  e x p e c te d  s i z e  o f  t h e  p o p u l a t i o n  

and a v a i l a b l e  l a b o r  f o r c e  ,betw een now - and 1975. From t h i s  i t . w a s  p o s s i b l e  

t o  a r r i v e  a t  t h e  p e r  c a p i t a  incomes y i e l d e d  by each  m odel.
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7. C a p i t a l  R e q u ire m en ts  and C a p i t a l 'S u p p l y . — Based on th e  a s su m p tio n  

t h a t  a l l  c a p i t a l  . r e q u i r e m e n ts  w ere  t o  b e  met o u t  o f  th e  g ro s s  product- 

p r o d u c e d  w i t h i n  th e  two b a s i n s j ; t h e  in v e s tm e n t s  b e g in n in g  i n  1954 and e n d in g  

i n  1975. From e s t i m a t e s ,  o f  c a p i t a l  r e q u i r e m e n ts  as w e l l  as s a v in g s  

g e n e r a t e d  by each  m o d e ls i t  was- p o s s i b l e  t o  f i n d  o u t  w h e th e r  c a p i t a l  

r e q u i r e m e n ts  w ere  b e y o n d . th e  r e s o u r c e s  o f  th e  b a s i n s .



APPENDIX B

A SUMMARY OF MONTANA'S GROUND WATER LAW

The new M ontana law d e a l i n g  w i t h  g r o u n d .w a te r  c o n s i s t s  o f  26 s e c t i o n s  

and r e p e a l s  p r e v i o u s  laws on t h e  s u b j e c t , p a s s e d  i n  1947. S in c e  t h e r e  w ere  

few p r e v i o u s  laws on r e c o r d  c o n c e r n in g  g round  w a t e r ,  t h e  1961 l e g i s l a t i o n  

i s  p r a c t i c a l l y  th e  s o l e  l e g a l  m e n t io n  o f  M o n ta n a 's  g round  w a t e r ,  o t h e r  

t h a n  c o u r t  d e c i s i o n s .

A summary o f  t h e  law f o l l o w s .*

S e c t i o n  89-2911 D e f i n i t i o n s

V a r io u s  d e f i n i t i o n s  a r e  e x p l a i n e d .  Of p a r t i c u l a r  im p o r ta n c e  i s  th e  

one d e f i n i n g  th e  " A d m in i s t r a to r "  as t h e  S t a t e  E n g in e e r  o f  M o n ta n a . . S e c t io n  

89-2912 and 89-2913 R ig h t s  to  Use and F l l i f l g - - n o t i c e  o f  a p p r o p r i a t i o n — 

n o t i c e  o f  c o m p le t io n .

The a p p l i c a t i o n  o f  g round  w a t e r  to  a  b e n e f i c i a l  u se  i s  t h e  c r i t e r i o n  

t o  w a t e r  r i g h t s .  1 The f i r s t  i n  t im e  i s  t h e  f i r s t  i n  r i g h t ' p r i n c i p l e  w i l l  

b e  u s e d  i n  d e te r m i n in g  p r e c e d e n c e  o f  g round  w a t e r  r i g h t s .

Two n o t i c e s  a re  r e q u i r e d  i n  o r d e r  t o  c la im  ground w a t e r  r i g h t s .  These 

a r e  t h e  " N o t ic e  o f  A p p r o p r i a t i o n  o f  G roundw ate r"  and th e  " N o t ic e  o f  Comple­

t i o n  o f  G round-W ater  A p p r o p r i a t i o n  by Means o f  W e l l " ,  o r  t h e  " N o t ic e  o f  

C o m p le t io n  o f  Ground W ate r  A p p r o p r i a t i o n  by Means o t h e r  t h a n  a W e ll" ,

Both  a re  r e q u i r e d  to  be  f i l l e d  o u t  and f i l e d  w i t h  th e  County C le rk ,

AS e c t io n s  89-2911 th ro u g h  89 -2 9 3 6 ,  Rep. V o l . 6 ( P a r t  I ) ,  R e v is e d  Codes o f  
M ontana , 1947.
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C o n s t r u c t i o n  m ust b e g in  w i t h i n  90 days a f t e r  f i l i n g  t h e  " N o t ic e  o f  

A p p r o p r i a t i o n " ,  o f  t h e  w e l l  o r  e x c a v a t i o n .  The d r i l l e r  m ust f i l l  o u t  

t h e  " N o t ic e  o f  C om ple t ion  o f  Ground W ate r  A p p r o p r i a t i o n  by Means o f  a .

W e l l " ,  and th e  a p p r o p r i a t o r  t h e n  f i l e s  i t  w i t h  t h e  C o u n ty -C le rk .  However, 

n o t h i n g  i s  s a i d  a b o u t  how lo n g  a t im e  one h a s  to; com p le te  c o n s t r u c t i o n  

a f t e r  i t  i s  b eg u n .

C opies  o f  t h e s e  n o t i c e s  a r e  f i l e d  w i t h  t h e  County C l e r k , t h e  S t a t e  

A d m i n i s t r a t o r ,  a n d ■th e  M ontana B ureau  o f  Mines and G eology.

A p r o v i s i o n  i s  a l s o  made f o r  " d e c l a r a t i o n  o f  v e s t e d  g round  w a te r  

r i g h t s "  f i l i n g ,  w h ich  i s  s i m i l a r  t o  the. p r o c e d u r e  f o r  i n i t i a l  a p p r o p r i a t i o n .  

T h is  p r o v i s i o n  p r o t e c t s  u s e r s  o f  g round  w a t e r  p r i o r  t o  t h e  e n a c tm e n t  o f  

t h i s  law .

S e c t i o n  89-2914 D e s i g n a t i o n  o r  m o d i f i c a t i o n  o f  c o n t r o l l e d  g ro u n d w a te r  a r e a s —
n o t i c e s  o f  h e a r i n g s

The A d m i n i s t r a t o r  can c a l l  a h e a r i n g  o r  i t -  may be p e t i t i o n e d  f o r  by 

2 0 , o r  o n e - f o u r t h  o f  t h e  u s e r s  o f  g round  w a t e r  i n  a g round  w a t e r  a r e a ,  i f  

f a c t u a l  d a t a  can  b e  b r o u g h t  to, b e a r  show ing : ( I )  t h e  w i th d r a w a ls  a re  i n

e x c e s s  o f  r e c h a r g e ,  o r  (2) t h a t  th e y  may b e  i n  e x c e s s  o f  r e c h a r g e  i n  th e  

n e a r  f u t u r e ,  o r  (3) t h a t  t h e r e  a r e  s i g n i f i c a n t  d i s p u t e s  r e g a r d i n g  p r i o r i t y  

o f  r i g h t s ,  amounts o f  ground  w a t e r  i n  u s e .b y  a p p r o p r i a t o r s , o r  ty p e s  o f  u s e .

The r e m a in d e r  o f  th e  s e c t i o n  d e a ls  w i t h  the ' c o n te n t s  o f  a  p e t i t i o n  

f o r  a h e a r i n g ,  and th e  r e q u i r e m e n ts  o f  t im e  and p l a c e  o f . t h e  m e e t in g ,  

and th e  f i l i n g  and p u b l i s h i n g  o f  th e  p e t i t i o n .
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S e c t i o n  -89-2915 • L i m i t i n g  w i t h d r a w a l s —r h e a r in g  and o r d e r .

D is p u te s  t o  be  h e a r d  w i l l  be  d e c id e d  by  th e  A d m i n i s t r a t o r ,  who w i l l . 

make w r i t t e n  f i n d i n g s  and an o r d e r .  ■ Tha A d m i n i s t r a t o r  h a s  t h e  a u t h o r i t y  

t o  e n f o r c e  the. o r d e r ,  t o  r e q u i r e  a p e r s o n  to. c e a s e  e x c e s s i v e  w i th d ra w a ls  

i n  . r e v e r s e  o r d e r  - o f  t h e i r  p r i o r i t y  o f .  r i g h t s , and t o  b r i n g  a c t i o n  f o r  an 

i n j u n c t i o n  i n  d i s t r i c t  c o u r t „ The A d m i n i s t r a t o r  h a s - t h e  r i g h t . t o  l i f t  

t h e  o r d e r  i f  th e  a d v e r s e  c o n d i t i o n s  have  c e a s e d ,  and t h e  s i t u a t i o n  has  

r e t u r n e d  t o  n o r m a l .

I f  t h e  p e t i t i o n e r ( s ) d i s a g r e e  w i t h  t h e  A d m i n i s t r a t o r ' s  d e c i s i o n ,- th e  

o n ly  r e c o u r s e  i s  t o  go t o  c o u r t .

S e c t i o n  89-2916 A d m i n i s t r a t i v e  f i n d i n g  o f  p r i o r i t i e s  

A n y .p e r s o n  c la im in g  a  r i g h t  t o  w i th d ra w  ground w a t e r ,  o r  t h e  A dm inis­

t r a t o r ,  m ay•i n i t i a t e  a  h e a r i n g  f o r  t h e  a s c e r t a i n m e n t  o f . a l l  e x i s t i n g  

r i g h t s  t o  t h e  u s e - o f  g round  w a t e r - i n  th e  ground  w a t e r  a r e  o r  s u b - a r e a  

i n v o lv e d .  O i l  and gas w e ll ,  w a te r s  come u n d e r  t h e  M ontana O i l  and Gas 

C o n s e r v a t io n  Com m ission, b u t  th e y  s h a l l  a l s o  b e . n o t i f i e d  o f  any h e a r i n g s .

S e c t i o n  89-2917 Scope o f  a d m i n i s t r a t i v e  h e a r i n g  

T h e ■law s t a t e s :

In  a n y .h e a r i n g  f o r  t h e  a s c e r t a i n m e n t  and f i n d i n g  o f  
p r i o r i t i e s  t o  t h e  u s e  o f  ground w a t e r ,  the. a d m i n i s t r a t o r  
i n  h i s  f i n d i n g  and o r d e r  s h a l l  c o n f i r m ,  m o d ify ,  a l t e r  o r  
am end. any p r i o r  o r d e r  d e s i g n a t i n g  and m o d ify in g  th e  
b o u n d a r i e s  o f  th e  g round  w a t e r  a r e a ,  o r  s u b - a r e a  i n v o l v e d ,  
as th e  e v id e n c e  j u s t i f i e s ,  s h a l l  d e te r m in e  th e  p r i o r i t y  o f  
r i g h t s  and th e  q u a n t i t y  o f . g round  w a t e r  t o  w hich e a ch  . 
a p p r o p r i a t o r , who i s   ̂a  p a r t y  t o  t h e  p r o c e e d in g s  , s h a l l  b e  
e n t i t l e d  i n  su ch  p a r t i c u l a r  g round  w a t e r  a r e a  o r  s u b - a r e a ,  
and s h a l l . f i n d  a n d ’ d e te rm in e  any o t h e r  m a t t e r  n e c e s s a r y  to
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t h e  a s c e r t a i n m e n t  o f  g round  w a t e r .  He may a l s o  d e te rm in e  th e  
l e v e l  be low  w hich  th e  ground  w a t e r  s h a l l  n o t  be  drawn' by 
app rop r i  a to  r s  .

S e c t i o n  89-2918  P e r m i t  r e q u i r e d  t o  a p p r o p r i a t e  i n  c o n t r o l l e d  a r e a

When th e  S t a t e  A d m i n i s t r a t o r  d e s i g n a t e s  an a r e a  as c o n t r o l l e d , th e  

a p p r o p r i a t o r  m ust f i l e  a n o t i c e  o f  a p p r o p r i a t i o n  s tam ped  " P e rm i t  R e q u ire d "  

and c a n n o t  d r i l l  o r  e x c a v a t e  u n t i l  t h e  S t a t e  A d m i n i s t r a t o r  h a s  d e c id e d  

e i t h e r  t h a t  t h e  p e r m i t  i s  to  b e  g r a n t e d  o r  t h a t  i t  w i l l  b e  d e n ie d .

The A d m i n i s t r a t o r  . s h a l l ,  n o t  g r a n t  a p e r m i t  i f  t h e  w i t h ­
d raw a l  w o u ld  be  beyond  th e  c a p a c i t y  o f  t h e  a q u i f e r  o r  a q u i f e r s  
i n . t h e  g round  w a t e r  a r e a  t o  y i e l d  g round  w a t e r  w i t h i n . a  
r e a s o n a b le  o r  f e a s i b l e  pumping l i f t .  . .

S e c t i o n  89-2919 t h r u  89-2923 H e a r in g . A p p e a l s . How a p p e a l  t a k e n — 

n o t i c e — r e c o r d - - 1 r i a l . A p p ea ran ce—^ s e t t i n g  a s id e  c o n c l u s i o n s ,  o r d e r s ,  

e t c .  , o f  a d m i s t r a t o r — judgm ent and f i n d i n g . A ppeals  t o  suprem e c o u r t .

These s e c t i o n s  d e a l  w i t h  t h e  m ethods o f  h e a r i n g s  and a p p e a l s .  As 

m ig h t  be  e x p e c t e d ,  t h e  c o u r t s  h a v e  th e  power to  s e t  a s id e  o r d e r s  o r  

c o n c lu s io n s  o f  t h e  A d m i n i s t r a t o r .

S e c t i o n  89-2924 Change o f  L o c a t i o n .

An app rop r i  a t o r  ..of g round  w a t e r  may ■ change th e  l o c a t i o n  
o f  h i s  w e l l  o r  o t h e r  w orks f o r  o b t a i n i n g  w a t e r  w i t h o u t  l o s s  
o f  . p r i o r i t y  to  a p o i n t  w i t h i n  th e  same a r e a  o r  s u b - a r e a  i f  
o t h e r s  a r e  n o t  t h e r e b y  i n j u r e d .  He m u s t  n o t i f y  t h e  a d m in is ­
t r a t o r  o f  any su ch  c hange .

S e c t i o n  89-2925 A p p r o p r i a t i o n  must be  f o r  a u s e f u l  purpose^— abandonment

The a p p r o p r i a t i o n  m ust be  f o r  some b e n e f i c i a l  p u r p o s e s  and 
when th e  a p p r o p r i a t o r  o r  h i s  s u c c e s s o r  i n  i n t e r e s t  abandons
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and c e a s e s  t o  u se  t h e  w a t e r  f o r  su ch  p u r p o s e t h e  r i g h t  c e a s e s ;  
b u t  q u e s t i o n s  o f  ,.abandonment s h a l l  b e  q u e s t io n 's  o f  f a c t  a n d . s h a l l ,  
b e  d e te rm in e d  as o t h e r  q u e s t i o n s  o f  f a c t ; •

S e c t i o n  89-2926 W aste and c o n ta m in a t io n ,  o f  ground  w a t e r  p r o h i b i t e d — 

e x c e p t io n -— d u t i e s  o f  a d m i n i s t r a t o r

A l l  w e l l s  w hich  c o n ta m in a te  o t h e r  w e l l s  a r e  r e q u i r e d  t o  be  p lu g g e d .  

F low ing  w e l l s  a r e  t o  b e  e q u ip p e d  w i t h  caps o r  v a lv e s  t o  p r e v e n t  f low  when 

n o t  f o r  a b e n e f i c i a l  u s e , and w e l l s  a r e  t o  b e  c o h s t r u c t e d  i n  such  a 

f a s h i o n  t h a t  t h e r e  w i l l  b e  no leaky , c a s i n g s ,  p i p e s ,  f i t t i n g s ,  v a lv e s  o r  

pumps e i t h e r  a b o v e . o r  be low  th e  la n d  s u r f a c e .  C e r t a i n  e x c e p t io n s  a re  

n o t e d ,  n a m e ly , (I). w i th d ra w in g  w a t e r  f o r  t e s t i n g  w e l l s ,  (2) i n a d v e r t e n t  

l o s s ,  n o t  due t o  n e g l i g e n c e ,  (3) w a t e r 'w h ic h  must be  removed f o r  d r a in a g e  

p u rp o s e s  o f  e i t h e r  l a n d  o r  m in e s ,  and (4) d i s p o s a l  o f  g round  w a t e r  f o r  

m in in g  p u r p o s e s .

S e c t i o n  89-2927 I n s p e c t i o n — e n t r y ,  on p re m ise s  

T h is  s e c t i o n  g iv e s  th e  s t a t e  t h e  r i g h t  t o  i n v e s t i g a t e  m a t t e r s  i n  

c o n n e c t io n  w i t h  t h e  a c t .

S e c t i o n  89-2928 and 89-2929 I n f o r m a t i o n . a v a i l a b l e - t o . p u b l i c . R e p o r ts  

t o  b e  i n  a d d i t i o n  t o  o t h e r  r e p o r t s  r e q u i r e d .

A l l  i n f o r m a t i o n  c o n c e rn e d  w i t h  ; t h i s  a c t " i s  t o . b e  a v a i l a b l e  t o  th e  

p u b l i c .  W ell  d r i l l e r s  a r e  s t i l l  r e q u i r e d  t o  f i l e  a l l  o t h e r  r e q u i r e d

r e p o r t s .
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S e c t i o n  89-2930 t h r u -89-2936 Duty o f . co u n ty  a t t o r n e y s ,  and a t t o r n e y  g e n e r a l .. 

R u les  and r e g u l a t i o n s  . G roundw ater  ' a d m i n i s t r a t b r - - d u t i ' e s  . G roundw ater  

s u p e r v i s o r s — d u t i e s . I n v e s t i g a t i o n . ' Power t o  a d m i n i s t e r  o a th s  and sub ­

p o en a  w i t n e s s e s . F e e s . P e n a l t i e s .

These s e c t i o n s  d e a l  w i t h  th e  s u b j e c t s  i n d i c a t e d  by ;t h e i r  above t i t l e s . 

Of n o t e  i s  th e  f a c t , t h a t  , the  A d m i n i s t r a t o r  h a s  t h e  power t o  p r e s c r i b e  and 

e n f o r c e  a d d i t i o n a l  r e a s o n a b le  r u l e s  as he  may s e e  f i t .  He a l s o  h a s  th e  

p o w e r - to  a p p o in t  g round  w a t e r  s u p e r v i s o r s  f o r  c o n t r o l l e d  a r e a s .



A P PENDIX TABLE C - I . M A J O R  DESIGNATED RECREATION AREAS IN MONTANA, 1964.*

Name
L ocation

(coun ties)
A dm inistering

Agencies Acreage A ttra c tio n s  and A c tiv i tie s

Absaroka P rim itiv e  Area Park F ores t Service 64,000 F o re s ts , la k e s , m ountains, stream s, 
w i ld l i f e .  Camping, f ish in g , h ik ing , horse­
back r id in g , h u n tin g , photography, s ig h t­
seeing .

A naconda-Pintlar 
W ilderness Area

R a v a ll i , Deer Lodge, 
G ran ite , Beaverhead

F ores t Service 157,803 F o re s ts , la k e s , m ountains, stream s, w ild­
l i f e .  Camping, f is h in g , h ik in g , horse­
back r id in g , h u n tin g , photography, 
s ig h tsee in g .

B eartooth P rim itiv e  Area Park, S t i l lw a te r  
Carbon

F orest Service 230,000 F o re s ts , g la c ie r s ,  G ranite Peaks, lakes , 
m ountains, s tream s, w ild l i f e .  Camping, 
f ish in g , h ik in g , horseback rid in g , 
hun ting , mountain clim bing, photography, 
rock and f o s s i l  s tudy , s ig h tsee in g .

Big Hole N ational 
B a tt le f ie ld

Beaverhead N ational Park Service 200 H is to r ic a l s i t e .  Photography, sig h tsee in g .

Bob M arshall W ilderness Lewis & C lark , Powell 
M issoula, F lathead

F ores t Service 950,000 F o re s ts , la k e s , m ountains, r iv e r s ,  stream s, 
w i ld l i f e .  Camping, f ish in g , h ik in g , horse­
back r id in g , h un ting , photography, 
s ig h tse e in g , w ild - r iv e r  boating .

Bowdoin N ational W ild life  
Refuge

P h il l ip s Bureau of Sport 
F ish e rie s  and 
W ild life

15,500 W ild life , p icn ick in g , photography, s ig h t­
see ing .

Bowdoin- R eservo ir P h il l ip s Bureau of Reclamation 21,340 R eservoir.. B oating, camping, f ish in g , 
photography, p ic n ick in g , swimming, w ater 
sk iin g .

Cabinet Mt. P rim itiv e  Area Lincoln and Sanders F o res t Service 90,000 F o re s ts , la k e s , m ountains, stream s, w ild­
l i f e .  Camping, f is h in g , h ik in g , horse­
back r id in g , h un ting , mountain climbing, 
photography. rock study , sig h tsee in g .

Canyon Ferry R eservoir Lewis & C lark, 
Broadwater

Bureau of Reclamation 
S ta te  of Montana

75,671 R eservo ir, s t a te  p a rk s . B oating, camping, 
f ish in g , p icn ick in g , s ig h tsee in g , photo­
graphy, swimming, w ater sk iin g .

Charles M. R ussell Game 
Range

Fergus, McCone, 
P h i l l ip s ,  G arfie ld , 
Petroleum , Valley

Bureau of Sport F ish e rie s  250,000 
and W ild life

W ild life , F t. Peck R eservo ir. B oating,, 
camping, f ish in g , photography, p icn ick ing , 
s ig h tse e in g , swimming, w ater sk iin g .

* M erriam, L. C. and M. B. P r ic e , "Some C onsiderations in  P lanning fo r  Outdoor R ecreation in  Montana", Montana Business Q uarterly . 
(Spring 1965), pp . 20-23.
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AP P E N D I X  TABLE C - I . (coat'd) M A J O R  DESIGNATED RECREATION AREAS IN MONTANA, 1964.

Name
Location

(co u n tie s)
Adminis te r in g  

Agencies Acreage A ttra c tio n s  and A c tiv itie s
C uster B a tt le f ie ld  
N ational Monument

Big Horn N ational Park Service 765 H is to r ic a l  s i t e ,  n a tio n a l cemetary. 
Photography, s ig h tsee in g .

Fresno R eservo ir H il l Bureau o f Reclamation 38,770 R eservo ir. B oating, camping, f i s h e r i e s , 
photography, p icn ick in g , s ig h tsee in g , 
swimming, w ater sk iin g .

F t. Peck R eservo ir Fergus, McCone, 
P h i l l i p s ,  G a rfie ld , 
Petroleum , Valley

N ational Park Service 
Corps o f  Engineers -  
S ta te

245,000 R eservo ir, w i ld l i f e .  Boating, camping, 
f is h in g , photography, p icn ick ing , s ig h t­
see in g , swimming, w ater sk iin g .

Gates o f the Mountains 
Wild Area

Lewis & Clark F orest Service 28,562 F o re s ts , m ountains, w ild l i f e .  Camping, 
h ik in g , horseback r id in g , hun ting , photo­
graphy, s ig h tse e in g .

G lac ie r N ational Park F la thead  and G lac ie r N ational Park Service 1,009,159 F o re s ts , g la c ie r s ,  mountains, la k e s , 
stream s, w i ld l i f e .  Boating, canping, 
f is h in g , h ik in g , horseback rid in g , 
mountain clim bing, photography, p icn ick in g , 
s ig h tse e in g , swimming, w ater sk iin g .

Hungry Horse R eservo ir F lathead Bureau of Reclamation 
Forest Service

F o re s ts , m ountains, re s e rv o ir , w ild r iv e r , 
h ead q u a rte rs . B oating, camping, f ish in g , 
h un ting , photography, p icn ikc ing , s ig h t­
see in g , w ate r sk iin g .

Lewis and C lark Caverns Je ffe rso n S ta te  o f Montana 2,770 Spectacu lar caves, s t a te  park . Camping, 
photography, p icn ick in g , sig h tsee in g .

Makoshika S ta te  Park Dawson S ta te  o f Montana 784 Scenic badlands , s t a te  park . Camping, 
photography, p icn ick in g , sig h tsee in g .

Medicine Lake N ational 
W ild life  Refuge

Sheridan Bureau o f Sport 
F ish e rie s  and W ild life

1,500 Lake, w i ld l i f e .  Photography, p icn ick ing , 
s ig h tse e in g .

Medicine Rocks S ta te  Park C arte r S ta te  o f Montana 320 Unique rock form ations, s ta te  park. 
Photography, p icn ick in g , sig h tsee in g .

M ission Mt. R im itive Area Lake a id  M issoula F orest Service 75,000 F o re s ts , g la c ie r s ,  mountains, la k e s , 
stream s, w i ld l i f e .  Camping, f ish in g , 
h ik in g , horseback r id in g , hunting, 
mountain clim bing, photography, s ig h t­
seeing .

N ational Bison Range Lake.and Sanders Bureau o f  Sport 
F ish e rie s

19,000 Big game h e rd s . Guided to u rs , photo­
graphy, p icn ick in g , sig h tsee in g .



A P PENDIX TABLE C - I . (cont'd) M A J O R  DESIGNATED RECREATION AREAS IN MONTANA, 1964.

Name
Location

(coun ties)
A dm inistering

Agencies A ttrac tio n s  and A c tiv itie s

Nelson R eservoir P h il lip s Bureau of Reclamation 
S ta te  of Montana

16,183 R eservo ir, s t a te  park . Boating, camping, • 
f i s h in g , photography, p icn ick in g , s ig h t­
see in g , swimming, w ater sk iin g .

Pishkun N ational W ild life  
Refuge

Teton Bureau of Sport 
F ish e rie s  and W ild life

1,500 R eservo ir, w ild l i f e .  Boating, f ish in g , 
photography, p icn ick ing , s ig h tsee in g , 
swimming, w ater sk iin g .

Red Rock Lakes N ational 
W ild life  Refuge.

Beaverhead Bureau of Sport 
F ish e rie s  and W ild life

40,000 Waterfowl Conservation a re , ra re  trum peter 
swans. Photography, p icn ick ing , s ig h t­
see ing .

S elw ay -B itte rroo t 
W ilderness Area 
(Montana & Idaho)

R avalli F o res t Service 244,470 
( in  Montana)

F o re s ts , lak es , r iv e r s ,  stream s, mountains, 
w i ld l i f e .  Camping, f ish in g , h ik in g , horse­
back r id in g , hunting , photography, s ig h t­
see in g , w ild - r iv e r  boating .

Spanish Peaks P rim itiv e  
Area

G a lla tin F o res t Service 50,000 F o re s ts , lak es , mountains, stream s, w ild­
l i f e .  Camping, f ish in g , h ik in g , ho rse­
back r id in g , hun ting , photography, rock 
and f o s s i l  s tudy , s ig h tsee in g .

T iber R eservoir L iberty Bureau of Reclamation 
State- o f Montana

59,263 R eservo ir, s ta te  park. Boating, camping, 
f is h in g , photography, p icn ick ing , s ig h t­
see in g , swimming, w ater sk iin g .

Yellowstone N ational Park 
(Montana, Idaho, Wyoming)

Park and G a lla tin N ational Park Service 142,502 
( in  Montana)

F o re s ts , lak es , mountains, nearby world- 
famed geo-therm al a rea , r iv e r s ,  stream s, 
w i ld l i f e .  Boating (Wyoming), camping, 
f is h in g , h ik in g , horseback rid in g , 
mountain clim bing, photography, p icn ick ing , 

. s ig h tsee in g .
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