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PROBLEMS I N  PREPARING A STATE WATER INVENTORY 

by 
k 

John J. P e e b l e s  

Like o t h e r  w e s t e r n  s t a t e s ,  Idaho h a s  been concerned w i t h  w a t e r  

r e s o u r c e s  a lmos t  from t h e  t ime t h a t  i t  became a  t e r r i t o r y  i n  1863. 

3I::ch of t h e  p a s t ,  p r e s e n t ,  and f u t u r e  p r o s p e r i t y  i n  t h e  Snake River  

Basin  i s  i n s e p a r a b l y  l i n k e d  w i t h  w a t e r  supp ly .  

Cur ren t  nat ion-wide i n t e r e s t  i n  r e g i o n a l  wa te r - resource  p l a n n i n g  

and development,  i n v o l v i n g  t h e  p o s s i b i l i t y  of i n t e r b a s i n  t r a n s f e r  of 

w a t e r  h a s  r e s u l t e d  i n  t h e  c r e a t i o n  of t h e  Idaho Water Resource Board 

by t h e  Idaho L e g i s l a t u r e .  T h i s  i s  a  r e l a t i v e l y  new agency charged 

w i t h  p lann ing  f o r  t h e  c o n s e r v a t i o n  and development of w a t e r  r e s o u r c e s  

i n  t h e  S t a t e  of Idaho .  Through c o n t r a c t s  w i t h  v a r i o u s  a g e n c i e s ,  t h e  

Board i s  now engaged i n  a  s e r i e s  of s t u d i e s  t h a t  w i l l  b e  used a s  a  b a s i s  

f o r  s u p p o r t i n g  I d a h o ' s  p o s i t i o n  i n  r e g i o n a l  and i n t e r s t a t e  b a s i n  i n v e s t i -  

g a t i o n s ,  i n  t h e  development of a S t a t e  Water P l a n ,  and f o r  i n f o r m a t i o n a l  

r e p o r t s  f o r  any p r i v a t e  o r  p u b l i c  use  ( Idaho Water Resource Board,  1968, 

p. 1 ) .  

Before  p l a n s  f o r  t h e  development of w a t e r  r e s o u r c e s  can b e  fo rmula ted  

i n t e l l i g e n t l y ,  t h e r e  i s  a need t o  i n v e n t o r y  t h e  w a t e r  supp ly  and r e l a t e d  

l a n d  r e s o u r c e s  o f  t h e  S t a t e .  Among t h e  f i r s t  s t u d i e s  c o n t r a c t e d  by t h e  

Idaho Water Resource Board was a " S o i l  Surveys and Land C l a s s i f i c a t i o n "  

p r o j e c t  and a "Water Inven tory , "  t h e  l a t t e r  b e i n g  t h e  s u b j e c t  of t h i s  

r e p o r t .  

The need f o r  a knowledge of w a t e r  q u a n t i t i e s  g e n e r a t e d  w i t h i n  Idaho 

and f o r  knowledge of t h e  p r e s e n t  u s e s  of w a t e r  i n  t h e  S t a t e  r e s u l t e d  i n  

t h e  award of a  c o n t r a c t  by t h e  Board t o  t h e  Water Resources Research 

I n s t i t u t e  a t  t h e  U n i v e r s i t y  of Idaho f o r  t h e  p r e p a r a t i o n  of a  w a t e r  inven- 

t o r y  o f  t h e  S t a t e .  The r e s u l t i n g  r e p o r t  invo lved  t h e  p r e s e n t  u t i l i z a t i o n  

of w a t e r ;  f u t u r e  w a t e r  requ i rements  w i l l  b e  covered by o t h e r  r e p o r t s .  

The p r e p a r a t i o n  of a comprehensive w a t e r  i n v e n t o r y  f o r  t h e  e n t i r e  

S t a t e  had n e v e r  b e f o r e  been under taken i n  Idaho.  S p e c i a l  problems were  

encounte red  i n  t h e  p r e p a r a t i o n  of t h i s  i n v e n t o r y  which may b e  of i n t e r e s t  
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t o  t h o s e  who have p a r t i c i p a t e d  i n  t h e  p r e p a r a t i o n  of w a t e r  i n v e n t o r i e s  

i n  o t h e r  s t a t e s  o r  t o  t h o s e  charged w i t h  p r e p a r i n g  s i m i l a r  r e p o r t s  f o r  

s t a t e s  which have  a s  y e t  t o  i n v e n t o r y  t h e i r  w a t e r  s u p p l i e s .  While t h e  

remarks t h a t  f o l l o w  r e f e r  s p e c i f i c a l l y  t o  t h e  problems f a c e d  i n  p r e p a r i n g  

I d a h o ' s  w a t e r  i n v e n t o r y ,  t h e s e  same problems v e r y  l i k e l y  have been o r  

w i l l  b e  f a c e d  by o t h e r  s t a t e s .  

The p r e p a r a t i o n  of a  w a t e r  i n v e n t o r y  f o r  Idaho amounted a lmost  

e n t i r e l y  t o  a  job of d a t a  g a t h e r i n g .  Because t h e  Water Resources Research 

I n s t i t u t e  and t h e  U n i v e r s i t y  of Idaho a r e  n o t  d a t a - g a t h e r i n g  o r g a n i z a t i o n s ,  

a s  s u c h ,  most of t h e  b a s i c  i n f o r m a t i o n  t h a t  appears  i n  t h e  r e p o r t  was 

a c q u i r e d  from numerous s o u r c e s ,  i n c l u d i n g  F e d e r a l  and S t a t e  a g e n c i e s ,  a s  

w e l l  a s  p r i v a t e  u t i l i t i e s  and i n d i v i d u a l s .  

Because of t h e  u r g e n t  need f o r  t h i s  i n f o r m a t i o n ,  t h e  c o n t r a c t  pro- 

v i d e d  f o r  a  15-month s t u d y  t e r m i n a t i n g  September 30 ,  1968. I n  cons idera -  

t i o n  of t h e  magnitude of t h e  t a s k  and t h e  l i m i t e d  t ime a v a i l a b l e ,  t h e  

r e s u l t i n g  r e p o r t  i s  o n l y  p r e l i m i n a r y  i n  n a t u r e .  No a t t e m p t  was made t o  

r e p o r t  i n  dep th  on any o f  t h e  s u b j e c t s  covered i n  t h e  i n v e n t o r y .  Summaries 

were used  where p o s s i b l e  and g r a p h i c a l  p r e s e n t a t i o n s  o f  d a t a  were used 

e x t e n s i v e l y .  Emphasis was p l a c e d  on i l l u s t r a t i n g  any t r e n d s  a s  shown by 

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

The i n v e n t o r y  is  d i v i d e d  e s s e n t i a l l y  i n t o  two p a r t s ;  w a t e r  supp ly  and 

w a t e r  u s e s .  I n  a d d i t i o n  t h e r e  a r e  s h o r t  s e c t i o n s  on w a t e r  q u a l i t y ,  f l o o d  

p o t e n t i a l ,  and w a t e r  r i g h t s .  The r e p o r t  c o n s i s t s  of a  598-page t e x t  and 

an a t l a s  c o n t a i n i n g  50 maps, each  16 i n c h e s  by 21  i n c h e s  i n  s i z e .  The 

t e x t  c o n t a i n s  181  pages  of d e s c r i p t i v e  w r i t t e n  m a t e r i a l  and 417 pages of 

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

c h a p t e r s  on c l i m a t o l o g y ,  s u r f a c e  w a t e r ,  groundwater ,  w a t e r  u s e  and w a t e r  

c o n t r o l ,  w a t e r  r i g h t s ,  and recommendations. I n  a d d i t i o n ,  t h e r e  i s  a  l a r g e  

appendix c o n s i s t i n g  of f i v e  p a r t s ,  t h e  l a s t  of which i s  a  comprehensive 

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

The g e n e r a l  o b j e c t i v e s  i n  p r e p a r i n g  t h e  i n v e n t o r y  were t o  d i s c u s s  

and e v a l u a t e :  

1. The c l i m a t o l o g y  w i t h i n  t h e  boundar ies  of t h e  S t a t e .  

2.  The magnitude o f  s u r f a c e  w a t e r  y i e l d s  and f lows w i t h i n  t h e  S t a t e .  

3 .  The magnitude of s u r f a c e  w a t e r  f lows e n t e r i n g  t h e  S t a t e  and l e a v i n g  

t h e  S t a t e .  

4 .  The l o c a t i o n  and e x t e n t  of groundwater.  



5. The d e p e n d a b i l i t y  of t h e  w a t e r  supp ly  and t h e  c h a r a c t e r  of t h e  

w a t e r .  

6. The p r e s e n t  u s e s  of w a t e r  i n  t h e  S t a t e .  

One of t h e  p r i n c i p a l  o v e r a l l  o b j e c t i v e s  was t o  p r e p a r e  a  w a t e r  b a l a n c e  

s h e e t  f o r  t h e  S t a t e ,  t h a t  i s ,  an account  of a l l  w a t e r  e n t e r i n g  t h e  S t a t e ,  

w a t e r  used w i t h i n  t h e  S t a t e ,  and w a t e r  l e a v i n g  t h e  S t a t e .  

Idaho i s  a  mountainous,  a r i d  t o  semi-a r id  S t a t e ,  c o n t a i n i n g  seven 

l a r g e  r i v e r  sys tems:  t h e  Bear,  t h e  Kootena i ,  t h e  C l a r k  Fork-Pend O r e i l l e ,  

t h e  Coeur dlAlene-Spokane, t h e  Snake, t h e  Salmon, and t h e  C l e a r w a t e r ,  t h e  

l a t t e r  two systems b e i n g  b ranches  o f  t h e  Snake ( F i g u r e  1 ) .  The l a r g e s t  

r i v e r  sys tem i n  t h e  S t a t e  i n  terms of d r a i n a g e  a r e a  is  t h e  Snake River .  

For  w a t e r  r e s o u r c e s  s t u d i e s ,  t h e  S t a t e  h a s  been d i v i d e d  i n t o  s i x  major  

s u b d i v i s i o n s :  Bear R i v e r ,  Panhandle ,  Upper Snake R i v e r ,  Southwest Idaho ,  

Salmon, and Clea rwate r  B a s i n s  (See F i g u r e  23 

I n  p r e p a r i n g  t h e  w a t e r  i n v e n t o r y ,  i t  soon became e v i d e n t  t h a t  one o f  

t h e  b i g g e s t  problems was t h e  l a c k  of a c c u r a t e  in format ion .  I n  some s u b j e c t  

a r e a s  t h i s  problem w a s  p a r t i c u l a r l y  a c u t e .  I n  t h e  c a s e  of c l i m a t o l o g y ,  

even t h e  most r e c e n t  i s o h y e t a l  map of Idaho was d e f i c i e n t ,  e s p e c i a l l y  i n  

t h e  mountainous c e n t r a l  p o r t i o n  where t h e r e  a r e  a  l i m i t e d  number o f  wea ther  

s t a t i o n s  t o  u s e  f o r  c o n t r o l .  I n  o r d e r  t o  a c c u r a t e l y  measure t o t a l  p re -  

c i p i t a t i o n  on an a r e a ,  a  dependable  i s o h y e t a l  map i s  r e q u i r e d .  Evaporat ion 

d a t a  f o r  Idaho are extremely meager. At p r e s e n t ,  t h e r e  a r e  on ly  n i n e  

s t a t i o n s  r e p o r t i n g  e v a p o r a t i o n  measurements and ,  of t h e s e ,  on ly  f i v e  s t a t i o n s  

have  r e c o r d s  of more than  t e n  yeays .  The map of annua l  l a k e  e v a p o r a t i o n  i n  

Idaho ,  a t  b e s t ,  i s  on ly  a  broad g e n e r a l i z a t i o n  of t h e  t r u e  c o n d i t i o n s .  A  

knowledge of e v a p o r a t i o n  i s  p a r t i c u l a r l y  impor tan t  i n  i t s  r e l a t i o n s h i p  t o  

t h e  consumptive u s e  of w a t e r  by p l a n t s .  I n  p r e p a r i n g  a  w a t e r  b a l a n c e ,  t h e  

amount of r u n o f f  i n t e r c e p t e d  and s t o r e d  i n  t h e  s o i l  i s  extremely i m p o r t a n t .  

Except f o r  a  few measur ing s t a t i o n s  i n  fa rming  a r e a s ,  d a t a  on s o i l  m o i s t u r e  

i n  Idaho a r e  p r a c t i c a l l y  n o n - e x i s t e n t .  

I n  Idaho ,  s t r e a m  flow measurements by t h e  U. S. Geolog ica l  Survey 

a p p a r e n t l y  were  begun i n  t h e  s o u t h e r n  p a r t  of t h e  S t a t e  i n  1889. S i n c e  t h a t  

t ime ,  approximately  1100 s t a t i o n s  have been e s t a b l i s h e d  i n  t h e  S t a t e  and 

a d j a c e n t  t o  t h e  b o r d e r s  of t h e  S t a t e ,  some of which subsequen t ly  were 

abandoned. C u r r e n t l y  t h e r e  a r e  abou t  500 a c t i v e  s t a t i o n s .  These s t a t i o n s  

cover  f a i r l y  a d e q u a t e l y  t h e  major s t reams  i n  t h e  S t a t e ;  however, t h e r e  a r e  

hundreds of s m a l l  p e r e n n i a l  s t r eams  t h a t  have  few i f  any s t reamflow 
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F i g u r e  1. Mean a n n u a l  runof f  of p r i n c i p a l  s t r e a m s  i n  Idaho 
based  on a l l  r e c o r d s  through t h e  1965 w a t e r  y e a r .  Width 
of shaded p o r t i o n s  of diagram a r e  p r o p o r t i o n a l  t o  r u n o f f .  

Data from U. S .  Geo log ica l  Survey. 



Figure  2. Major d ra inage  b a s i n s  of Idaho. 



measurements. The p repa ra t i on  of water  budgets f o r  t he se  smal l  d ra inage  

bas in s  i s  a t  p r e sen t  d i f f i c u l t  i f  n o t  impossible  because of t h e  l a c k  of 

streamflow da t a .  

More and more importance is  being a t t ached  t o  t h e  q u a l i t y  of both 

s u r f a c e  water  and groundwater. The use o r  non-use of water  f o r  some purposes 

i s  inf luenced  by t h e  q u a l i t y  of t h e  water ;  t h e r e f o r e ,  an at tempt  was made 

i n  t h e  inventory t o  eva lua t e  water  q u a l i t y .  A l a r g e  number of water  q u a l i t y  

measuring s t a t i o n s  have been i n s t a l l e d  i n  Idaho i n  r ecen t  yea r s .  Addi t iona l  

s t a t i o n s  a r e  needed and i t  w i l l  be  s e v e r a l  yea r s  b e f o r e  t h e  l eng ths  of 

records a t  e x i s t i n g  s t a t i o n s  a r e  adequate f o r  ob t a in ing  averages and t r ends .  

With regard t o  t h e  establ ishment  of water  q u a l i t y  s t a t i o n s ,  we a r e  about 

a t  t he  same p o i n t  t h a t  we were i n  t h e  1890's w i th  regard  t o  t he  e s t a b l i s h -  

ment of s t a t i o n s  f o r  measuring water  quan t i t y .  

Groundwater i s  one of t h e  p r i n c i p a l  water  resources  of Idaho. Since 

World War I1 t h e  development of groundwater supp l i e s  f o r  i r r i g a t i o n  purposes 

has  been inc reas ing  a t  such a r a t e  t h a t  s e r i o u s  overpumping has  occurred i n  

some a reas  (Figure 3 ) .  I n  s p i t e  of t h e  f a c t  t h a t  mining of groundwater i s  

occur r ing  a t  l o c a l i z e d  a r e a s  i n  t h e  S t a t e ,  t h e  groundwater p o t e n t i a l  has  ba re ly  

been tapped. A r e l i a b l e  e s t ima te  of t h e  groundwater resources  of Idaho f o r  

management purposes is  long overdue, bu t  many problems a r e  encountered i n  

a t tempting t o  prepare  such an e s t ima te .  So f a r ,  t h e r e  has  been no at tempt  

t o  accu ra t e ly  determine t h e  t o t a l  volume of water  i n  s t o r a g e  i n  t h e  numerous 

a q u i f e r  u n i t s  i n  the  S t a t e  f o r  s e v e r a l  reasons.  F i r s t ,  t h e  a q u i f e r  t h i cknes se s ,  

except  very l o c a l l y ,  a r e  unknown; second, t h e  s p e c i f i c  y i e l d ,  which a t  b e s t  

i s  a rough e s t ima te ,  gene ra l l y  decreases  wi th  depth and f o r  most a q u i f e r s  

i s  even more of an unknown; and l a s t l y ,  t h e r e  seems l i t t l e  p o s s i b i l i t y  i n  

t he  fo r seeab le  f u t u r e ,  of drawing t h e  water  t a b l e  down exces s ive ly ,  except  

perhaps l o c a l l y ,  anywhere i n  Idaho. 

I n  connection wi th  t h e  management of groundwater resources ,  t h e  recharge ,  

both n a t u r a l  and a r t i f i c i a l ,  of t h e  a q u i f e r s  is  important .  Very l i t t l e  i n fo r -  

mation is  a v a i l a b l e  i n  Idaho on e i t h e r  n a t u r a l  o r  a r t i f i c i a l  recharge.  The 

de te rmina t ion  of n a t u r a l  recharge  o f t e n  i s  very d i f f i c u l t  because of t h e  

p o s s i b i l i t y  of count ing t h e  same water  two o r  more t imes. For example, i t  

i s  ext imated t h a t  some water  cyc les  i n  and out  of a q u i f e r s  a t  l e a s t  t h r e e  

t imes a s  i t  moves from the  upper end of t h e  Snake River  P l a i n  t o  t h e  lower 

end. Data a r e  l ack ing  t o  eva lua t e  the  economic b e n e f i t s  of a r t i f i c i a l  

recharge a s  w e l l  a s  t h e  numerous problems a s s o c i a t e d  wi th  i t .  Figure 4 
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Figu re  4 .  Est imated s p r i n g  f low a long  
Snake River  from Milner t o  King H i l l  

(Burnham and o t h e r s ,  1966, p. 2 7 ) .  



shows t h e  i n c r e a s e s  i n  es t imated  s p r i n g  flow along the  Snake River  from 

Milner t o  King H i l l  r e s u l t i n g  from the  growth of i r r i g a t i o n  on the  Snake 

River  P l a i n  s i n c e  t he  e a r l y  1900's.  

I n  southern  Idaho, by f a r  the  p r i n c i p a l  use of water  is 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  of water  t o  t he  u se r s  i s  managed by s e v e r a l  hundred cana l  

companies and water  u s e r  o rgan iza t ions .  Very few of t he se  companies and 

o rgan iza t ions  maintain accu ra t e  records of d ive r s ions  i n t o  t h e i r  c a n a l  

systems; consequent ly ,  i t  i s  d i f f i c u l t  t o  o b t a i n  t h e  a c t u a l  q u a n t i t i e s  of 

water  d ive r t ed  from t h e  s t reams f o r  i r r i g a t i o n  purposes.  Although t h e  

i n d u s t r i a l  uses  of water  i n  Idaho a r e  r e l a t i v e l y  minor, r e l i a b l e  d a t a  on 

these  uses a r e  d i f f i c u l t  t o  acqui re  and o f t e n  do n o t  e x i s t .  

Recrea t ion ,  inc lud ing  t h e  es tab l i shment  and maintenance of f i s h e r i e s  

and w i l d l i f e  s a n c t u a r i e s  is becoming more and more important  i n  i ts  

r e l a t i o n s h i p  t o  water  resources .  Use of our  l akes  and s t reams f o r  recrea-  

t i o n a l  purposes has  increased  a t  an as t ronomica l  r a t e  i n  r ecen t  years  and 

the re  a r e  more and more o u t c r i e s  by the  pub l i c  t o  leave  c e r t a i n  s t reams i n  

t h e i r  "wild" o r  f ree-f lowing s t a t e .  Unlike demands t h a t  use water  consump- 

t i v e l y ,  t h e  use of  water  f o r  r e c r e a t i o n  and r e l a t e d  a c t i v i t i e s  t ends  t o  be  

l a r g e l y  i n t a n g i b l e  and d i f f i c u l t  t o  measure. Some o rgan iza t ions ,  such a s  

t he  Bureau of Outdoor Recrea t ion ,  have devised c r i t e r i a  f o r  eva lua t ing  

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

needed t o  u t i l i z e  t he  c r i t e r i a  a r e  no t  ava i l ab l e .  Also, information needed 

t o  compare t h e  r e c r e a t i o n a l  "use" of a s t ream i n  i t s  n a t u r a l  o r  f ree-f lowing 

s t a t e  w i th  t h e  convent ional  uses  of t h e  s t ream i s  n o t  a v a i l a b l e  a t  p r e sen t .  

One of t h e  important  o b j e c t i v e s  of the  inventory  was t o  o b t a i n  s u f f i c i e n t  

information t o  prepare  a hydro logic  ba lance  s h e e t  f o r  t h e  S t a t e .  This was 

t o  c o n s i s t  of an eva lua t ion  of t h e  va r ious  f a c t o r s  involved i n  t h e  hydro logic  

cyc l e ;  t h a t  i s ,  t he  amounts of evaporat ion from water  s u r f a c e s  and s o i l  and 

through t r a n s p i r a t i o n  by p l a n t s ;  p r e c i p i t a t i o n  i n  t h e  form of snow, h a i l ,  

r a i n ,  e t c . ;  s u r f a c e  runo f f ;  groundwater flow; s o i l  moisture;  and water  

consumed i n  the  growing of p l a n t  t i s s u e s .  The hydro logic  cyc le  i s  complex 

and even i f  i t  were pos s ib l e  t o  eva lua t e  each of t he  above f a c t o r s ,  t h e r e  

is  much y e t  t o  be  l ea rned  about the  i n t e r a c t i o n  of t he se  f a c t o r s .  Because 

of t h e  s p a r s i t y  of measuring s t a t i o n s  and t h e  rugged t e r r a i n  i n  Idaho, i t  

is d i f f i c u l t  t o  o b t a i n  t o t a l  average amounts f o r  t h e  S t a t e  of t he  prime 

f a c t o r s ,  p r e c i p i t a t i o n  and evaporat ion.  There is p r a c t i c a l l y  no b a s i s  f o r  

e s t ima t ing  the  t o t a l  water  involved i n  s o i l  moisture  and t h a t  comsumed i n  



t h e  growth of p l a n t  t i s s u e .  N e i t h e r  i s  t h e r e  an  adequa te  means of determin- 

i n g  t h e  f low of groundwater i n t o  and o u t  of t h e  S t a t e .  S u r f a c e  runof f  is 

perhaps  t h e  f a c t o r  f o r  which t h e  most r e l i a b l e  measurements can b e  ob ta ined .  

Even t h e n ,  where S t a t e  boundar ies  c r o s s  wa te r  c o u r s e s ,  only  t h e  l a r g e r  

s t reams  have gauging s t a t i o n s  and n o t  many of t h e s e  a r e  l o c a t e d  e x a c t l y  a t  

t h e  b o r d e r s  of t h e  S t a t e .  Cons ider ing  t h e  p r e s e n t  s t a t e  o f  t h e  a r t ,  and 

o u r  i n a b i l i t y  t o  e v a l u a t e  many of t h e  f a c t o r s  invo lved  i n  t h e  h y d r o l o g i c  

c y c l e ,  a h y d r o l o g i c  b a l a n c e  s h e e t  f o r  a s t a t e  such  as Idaho w i l l  a t  b e s t  

b e  r a t h e r  crude.  

The p r e s e n t a t i o n  of h i s t o r i c a l  r e c o r d s  of c l i m a t o l o g i c a l  d a t a  such as 

p r e c i p i t a t i o n  and of s u r f a c e  runoff  d a t a  f o r  t h e  major s t reams  p r e s e n t e d  

no s p e c i a l  problems. I n  o r d e r  t o  show t h e  h i s t o r i c a l  development of 

i r r i g a t i o n  i n  t h e  S t a t e  and t o  show changes i n  s t reamflow d e p l e t i o n s  o v e r  

t h e  y e a r s ,  i t  was necessa ry  t o  e s t a b l i s h  h i s t o r i c a l  v a l u e s  f o r  i r r i g a t e d  

a c r e a g e s  above many stream-gauging s t a t i o n s  throughout  t h e  S t a t e .  T h i s  

was a fo rmidab le  t a s k  and r e q u i r e d  perhaps  more t ime  and e f f o r t  t o  complete 

t h a n  any o t h e r  p a r t  of t h e  r e p o r t .  Not t h e  l e a s t  of t h e  problems was t h a t  

of a  d e f i n i t i o n  f o r  t h e  term " i r r i g a t e d  area" .  There  a r e  numerous d e f i n i -  

t i o n s  f o r  t h i s  term,  and,  even i f  i t  were p o s s i b l e  t o  a r r i v e  a t  a s i n g l e ,  

p r e c i s e ,  d e f i n i t i o n ,  i t  is  l i k e l y  t h a t  i n  u s i n g  t h e  d e f i n i t i o n  t h e r e  would 

b e  as many v a l u e s  of i r r i g a t e d  a c r e a g e  as people  g a t h e r i n g  t h e  i n f o r m a t i o n .  

In format ion  f o r  t h e  h i s t o r i c a l  a c r e a g e s  was o b t a i n e d  from numerous s o u r c e s  

and c o n f l i c t i n g  d a t a  were  n o t  unusual .  The Census o f  A g r i c u l t u r e  was an  

impor tan t  s o u r c e  of many a c r e a g e  f i g u r e s ,  b u t  t h e s e  f i g u r e s ,  as w e l l  as 

t h o s e  from s e v e r a l  o t h e r  s o u r c e s ,  u s u a l l y  were on a county b a s i s  which 

r e q u i r e d  ad jus tment  of t h e  f i g u r e s  t o  apply  t o  t h e  stream-gauging s t a t i o n s .  

It w a s  f u l l y  recognized  t h a t  t h e  v a r i o u s  s o u r c e s  o f  i r r i g a t e d  a c r e a g e  

v a l u e s  invo lved  s l i g h t  d i f f e r e n c e s  i n  d e f i n i t i o n  of t h e  term " i r r i g a t e d  

a rea" .  Cons ider ing  t h e  e r r o r s  i n h e r e n t  i n  c o l l e c t i n g  d a t a  on i r r i g a t e d  

a c r e a g e ,  i t  seems u n l i k e l y  t h a t  t h e s e  d i f f e r e n c e s  a r e  s i g n i f i c a n t .  

L i t t l e  is known of t h e  e f f e c t  of l a r g e  i r r i g a t e d  t r a c t s  on t h e  p a t t e r n  

of p r e c i p i t a t i o n  i n  an a r e a .  A t  p r e s e n t  i t  can only  be  concluded t h a t  t h e  

average  p a t t e r n  of p r e c i p i t a t i o n  h a s  n o t  been changed s i g n i f i c a n t l y  by t h e  

works of man. T h i s  is n o t  t r u e  i n  t h e  c a s e  of r u n o f f ,  e s p e c i a l l y  i n  a r e a s  

r e p r e s e n t i n g  a h i g h  l e v e l  of development such  as s o u t h e r n  Idaho. Here t h e  

n a t u r a l  f low of t h e  Snake R i v e r  and many of i t s  t r i b u t a r y  s t r e a m s  a r e  

modi f i ed  g r e a t l y  by s t o r a g e  f a c i l i t i e s ,  i r r i g a t i o n  d i v e r s i o n s ,  and r e t u r n  



f low from i r r i g a t i o n ,  and t o  a l e s s e r  e x t e n t  by t h e  consumptive use  of  

wa t e r  by p l a n t s .  I n  some p a r t s  of t h i s  a r e a ,  t h e  e n t i r e  s u r f a c e  wate r  

supply  i s  now pu t  t o  b e n e f i c i a l  use. I n  l a r g e  a r e a s  such as t h i s ,  involv-  

i n g  many r e s e r v o i r s ,  numerous p o i n t s  of d i v e r s i o n ,  and v a r i e d  uses of 

wa t e r ,  t h e  computation of  modified flows becomes f a n t a s t i c a l l y  complex. 

A knowledge of  t h e s e  flows i s  impor tan t ,  however, because modif ied f lows 

r e s u l t i n g  from e x t e n s i v e  uses  of  wate r  upstream may i n f l u e n c e  o r  p r o h i b i t  

t h e  f u t u r e  use  of a s t r e am f o r  o t h e r  purposes downstream (F igure  5 ) .  

I n  i r r i g a t i o n ,  wa t e r  i s  a c t u a l l y  consumed by t h e  crops  o r  is  l o s t  t o  

t h e  atmosphere by t r a n s p i r a t i o n .  There fore ,  t h e  u se  of  wa t e r  t o  i r r i g a t e  

l and  and t c  produce c rops  reduces ,  o r  d e p l e t e s ,  t h e  amount of wa t e r  

a v a i l a b l e  f o r  o t h e r  purposes .  Usua l ly ,  t h e  t o t a l  amount of wa t e r  d i v e r t e d  

i s  cons iderab ly  g r e a t e r  than  t h e  n e t  l o s s  t o  t h e  b a s i n ,  which i s  t h e  amount 

d i s s i p a t e d  through t r a n s p i r a t i o n  by c rops  and through evapora t ion  from t h e  

l and  s u r f a c e s  t h a t  have been a r t i f i c i a l l y  wet ted .  Most of t h e  remaining 

wa t e r  r e t u r n s  u l t i m a t e l y  t o  t h e  s t r e ams ,  l a r g e l y  by underground p e r c o l a t i o n  

a t  a t ime and a r a t e  u n l i k e  n a t u r a l  runof f .  Thus,  t h e  use  of wate r  f o r  

i r r i g a t i o n  d imin ishes  s t reamflow and changes t h e  regimen of t h e  s t r e am by 

a l t e r i n g  t h e  runoff  p a t t e r n s .  

For purposes of p r epa r ing  a wa t e r  ba l ance ,  i t  would be i d e a l  i f  a c c u r a t e  

records  were a v a i l a b l e  f o r  t o t a l  wa t e r  d i v e r t e d  from t h e  s t reams  f o r  i r r i g a -  

t i o n ,  t h e  amount of wate r  a v a i l a b l e  at  t h e  f a rmer ' s  headga te ,  t h e  amount of 

wate r  consumed by t h e  p l a n t s ,  and t h e  amount of  r e t u r n  f lows.  Because such 

records  r a r e l y  e x i s t ,  some of  t he se  q u a n t i t i e s  must be combined and o t h e r s  

must be  ob t a ined  by t a k i n g  d i f f e r e n c e s  between known q u a n t i t i e s .  

For t h e  Idaho wate r  i nven to ry ,  va lue s  f o r  consumptive use  a t  gauging 

s t a t i o n s  throughout  t h e  S t a t e  were de r i ved  from b a s i c  d a t a  computed f o r  

use  i n  t h e  A g r i c u l t u r a l  Water Needs Study be ing  conducted by t h e  Un ive r s i t y  

of Idaho f o r  t h e  Idaho Water Resource Board. These d a t a  a r e  based on t h e  

Modified Blaney-Criddle Method which c o r r e l a t e s  consumptive use  w i t h  

t empera ture ,  l e n g t h  of day, c rop ,  and s t a g e  of growth. Ac tua l l y ,  t h e  

"consumptive i r r i g a t i o n  requirement" was used which i s  determined by deduct-  

i n g  t h e  e s t ima t ed  c o n t r i b u t i o n  of r a i n f a l l  toward t h e  product ion of 

i r r i g a t e d  c rops  from t h e  annua l  consumptive use .  From t h e  A g r i c u l t u r a l  

Water Needs Study,  va lue s  of consumptive i r r i g a t i o n  requirement  were 

a v a i l a b l e  f o r  12 c rops  at  42 wea ther  s t a t i o n s  i n  Idaho. These d a t a  were 

accompanied by a map of Idaho showing a r e a s  under t h e  i n f l u e n c e  o f  each 
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s t a t i o n .  Presen t  i r r i g a t e d  acreage f i g u r e s  f o r  each county i n  t h e  S t a t e  

mrebased on information from t h e  S o i l  Conservation Service-  A per- 

centage breakdown of  crops grown i n  each county was a v a i l a b l e  from t h e  

Census of Agr icu l ture .  

Based on t h e  map showing es t imated  a r ea s  of i n f luence  covered by each 

of t h e  42 weather s t a t i o n s ,  c e r t a i n  of t h e s e  s t a t i o n s  were chosen a s  be ing  

r e p r e s e n t a t i v e  of each of t h e  44 coun t i e s  i n  t h e  S t a t e  r e l a t i v e  t o  consump- 

t i v e  i r r i g a t i o n  requirements .  I n  gene ra l ,  where a county was represen ted  

by more than one weather s t a t i o n ,  t he  consumptive i r r i g a t i o n  requirements 

f o r  each crop were averaged. 

The acreage of each crop i n  each county was ob ta ined  by mul t ip ly ing  

t h e  t o t a l  i r r i g a t e d  acreage i n  t h e  county by t h e  percentage of t h e  t o t a l  

acreage f o r  each crop. Then t h e  weighted consumptive i r r i g a t i o n  requirement 

f o r  each county was obtained by adding t h e  products  of t he se  acreages and 

t h e  consumptive i r r i g a t i o n  requirements f o r  t h e  r e spec t ive  crops and divid-  

i n g  t h e  sum by t h e  t o t a l  i r r i g a t e d  acreage i n  t h e  county. F i n a l l y ,  t h e  

weighted consumptive i r r i g a t i o n  requirements f o r  watersheds above t h e  

var ious  gauging s t a t i o n s  were computed by f i r s t  e s t ima t ing  t h e  i r r i g a t e d  

acreage i n  each county involved i n  each watershed. The consumptive i r r i g a -  

t i o n  requirement was then determined by adding t h e  products  of weighted 

consumptive i r r i g a t i o n  requirements f o r  each county and the  i r r i g a t e d  

acreage involved i n  t he  r e spec t ive  count ies  and d iv id ing  t h e  sum by the  

t o t a l  i r r i g a t e d  acreage  i n  t h e  watershed. 

The annual  dep l e t i on  of t h e  water  supply f o r  a watershed i s  simply 

t h e  product of t h e  consumptive i r r i g a t i o n  requirement f o r  t h e  watershed and 

t h e  t o t a l  i r r i g a t e d  acreage i n  t h e  watershed (F igure  6 ) .  The procedure 

ou t l i ned  above i s  r a t h e r  roundabout, bu t  i t  i s  one method of so lv ing  t h e  

problem of ob t a in ing  dep le t i ons  on a watershed b a s i s  from information on 

a weather s t a t i o n  and county b a s i s .  

While t h e r e  were numerous problems i n  prepar ing  t h e  Water Inventory 

of Idaho, some of which I have d iscussed  above, one problem we d id  n o t  

have was t h a t  of ob t a in ing  a v a i l a b l e  da t a .  Requests were made t o  many 

organiza t ions  f o r  information and i n  almost a l l  cases  t h i s  information 

was given f r e e l y  and promptly. Only wi th  cooperat ion l i k e  t h i s  w e r e  w e  

a b l e  t o  complete t he  inventory i n  t h e  l i m i t e d  t i m e  ava i l ab l e .  
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