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Boise ,  Idaho 
May 1, 1969 

M r .  C.  C .  Warnick, D i r e c t o r  
Water Resources Research I n s t i t u t e  
U n i v e r s i t y  of Idaho 
Moscow, Idaho 

Dear M r .  Wa r n i c k :  

We a r e  p l e a s e d  t o  t r a n s m i t  h e r e w i t h  o u r  Board of C o n s u l t a n t s '  
r e p o r t  on t h e  need and a d v i s a b i l i t y  of a proposed groundwaeer 
r e s e a r c h  c e n t e r  f o r  t h e  S t a t e  of Idaho.  

We have endeavored t o  e v a l u a t e  and i n c l u d e  i n  our  s tudy  n o t  
only t h e  need and a d v i s a b i l i t y  o f  such a  r e s e a r c h  c e n t e r  b u t  
a l s o  t h e  type  of c e n t e r  t h a t  we f e e l  would b e  d e s i r a b l e ,  i t s  
scope of a c t i v l t y  and r e l a t i o n s h i p  w i t h  o t h e r  i n s t i t u t i o n s  o r  
o r g a n i z a t i o n s ,  t h e  c o s t s  and means of f i n a n c i n g  such an under- 
t a k i n g ,  and some sugges ted  r e s e a r c h  problems which might be  
under taken  a t  such a  c e n t e r .  

We a p p r e c i a t e  t h e  o p p o r t u n i t y  o f  p r e p a r i n g  such a  r e p o r t  and 
~ e c o m e n d a t i o n s  f o r  you and i f  you have q u e s t i o n s  concernFng 
t h e  r e p o r t  w e  would be p l e a s e d  t o  answer them. 

Very t r u l y  y o u r s ,  

. 
E. Anderson 

Robert  E .  Glover 
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INTRODUCTION 

A u t h o r i z a t i  on 

The Board of C o n s u l t a n t s  w a s  a u t h o r i z e d  t o  proceed w i t h  t h e  investigation 

and r e p o r t  on t h e  f e a s i b i l i t y  and d e s i r a b i l i t y  of e s t a b l i s h i n g  a  ground- 

w a t e r  r e s e a r c h  c e n t e r  i n  Idaho i n  e a r l y  February 1968 by Mr. C.. C ,  Warnick, 

D i r e c t o r ,  Water Resources Research I n s t i t u t e ,  U n i v e r s i t y  of Idaho. 

Nature  of A s s s m e n t  
-7 - 

The assignment w a s  o u t l i n e d  f o r  t h e  c o n s u l t a n t s  i n  g e n e r a l  terms w i t h  wlde 

l a t i t u d e  g iven  i n  t h e  m a t t e r  of t h e  method of i n v e s t i g a t i o n  and p r e p a r a t i o n  

of r e p o r r  dnd c o n c l u s i o n s .  

Primary c o n s i d e r a t i o n  h a s  been g iven  t o  t h e  two questions: 

Is t h e r e  a need f o r  such a groundwater r e s e a r c h  c e n t e r  i n  Idaho? 

I f  s o ,  is t h e  e s t a b l i s h m e n t  of such a  c e n t e r  f e a s i b l e ?  

I f  such a c e n t e r  w a s  deemed f e a s i b l e ,  a d d i t i o n a l  q u e s t i o n s  were then r o  b e  

i n v e s t i g a t e d  and e v a l u a t e d  such as t h e  t y p e  of c e n t e r ,  t h e  purpase  of such 

a  f a c i l i t y ,  c o o p e r a t i o n  w i t h  s u r r o u n d i n g  s t a t e s ,  t h e  relationship t o   he 

e d u c a t i o n a l  sys tem i n  Idaho and t o  o t h e r  a g e n c i e s  invo lved  i n  w a t e r  

r e s e a r c h  o r  i n v e s t i g a t i o n ,  t h e  t y p e s  of i n v e s t i g a t i o n  t a  b e  c a r r i e d  on and 

p ~ t e n t i a l  r e s e a r c h  problems f o r  s t u d y ,  and s p e c i f i c  recommendations con- 

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

and equipment ,  c o s t s  , and p o s s i b l e  means of t i n a n c i n g .  

Scope of St* - 

Although each  c o n s u l t a n t  h a s  drawn upon h i s  own p a r r i c u l a r  background and 

e x p e r i e n c e  i n  t h e  f i e l d  of groundwater i n v e s t i g a t i o n s  and development , 
p a r t i c u l a r  e f f o r t s  have been made t o  become f a m i l i a r  w i t h  t h e  problems 

and needs r e l a t i n g  t o  groundwater i n v e s t i g a t i o n s  o r  r e s e a r c h  l n  t h e  S t a t e  

of Idaho. 

D i s c u s s i o n s  and i n t e r v i e w s  have been h e l d  w i t h  r e p r e s e n t a t i v e s  01 s r a t e  

and f e d e r a l  a g e n c i e s  w i t h i n  Idaho t h a t  a r e  c u r r e n t l y  i n v o l v e d  i n  t h e  

groundwater p i c t u r e  o r  who could  b e n e f i t  from a d d i t i o n a l  knowledge and 



r e s e a r c h  on groundwater i n  Idaho-  S i m i l a r  d l s c u s s i s n s  have been h e l d  

wi th  pe rsons  from neighboring s c a t e s  t o  l e a r n  of e x l s t l n g  o r  p lanned 

programs of  a similar n a t u r e  I n  t h e  su r rounding  sca:es a s  w e l l  as rhe 

p o s s i b l e  i n t e r e s t  or. p a r t i c i p a t i o n  t h a t  such asher  sLciEes m ~ g h t  h a ~ e  I n  

a groundwarer r e s e a r c h  c e n t e r  f o r  Idaho 

Members of t h e  Board have met on rwo o c c a s i c n s  I n  Boise ro  confe r  sn 

j o i n t  f i n d i n g s  and e v a l u a t i o n s  



SUMMARY AND RECOMMENDATIONS 

(1)  Groundwater i s  now an  impor tan t  s o u r c e  f o r  wa te r  supp ly  i n  the  S t a t e  

of Idaho and i t s  importance w i l l  i n c r e a s e  a s  t lme goes on. 

(2)  Groundwater and s u r f a c e  w a t e r  a r e  p a r t s  of a common supp ly  and con- 

f l i c t s  w i l l  develop between s u r f a c e  d i v e r t e r s  and groundwater u s e r s  a s  

t h e  u s e  o f  w a t e r  i n c r e a s e s  t o  t h e  p o i n t  where t h e  supp ly  approaches  com- 

p l e t e  u t i l i z a t i o n ,  

( 3 )  Development o f  compat ib le  working arrangements  between s u r f a c e  

d i v e r t e r s  and groundwater u s e r s  w i l l  r e q u i r e  a b e t t e r  u n d e r s t a n d i n g  of 

Idaho groundwater ,  i n c l u d i n g  t r a n s i e n t  groundwater b e h a v i o r ,  

( 4 )  The many h i g h l y  s p e c i a l i z e d  t e c h n i c a l  s k i l l s  adequa te  f o r  a 

q u a n t i t a t i v e  assessment  of groundwater a r e  n o t  g e n e r a l l y  available ar 

t h e  p r e s e n t  t ime.  A thorough grounding i n  a n a l y t i c a l  p rocedures  r o r  

d e a l i n g  w i t h  t r a n s i e n t  groundwater f lows i s  e s s e n t i a l  t o  s e r v e  a s  a b a s i s  

f o r  development of t h e  needed t e c h n i c a l  s k i l l s .  

(5) To develop t h e  needed a n a l y t i c a l  s k i l l s  i t  is  recommended t h a t  

a d d i t i o n a l  c o u r s e s  b e  o rgan ized  and o f f e r e d  w i t h i n  t h e  s t a t e ' s  h i g h e r  

e d u c a t i o n  system.  It would f a c i l i t a t e  f u r t h e r  developments i f  t h e s e  

c o u r s e s  could  b e  o f f e r e d  i n  t h e  immediate f u t u r e .  

( 6 )  Analog s t u d i e s  cou ld  b e  p r o f i t a b l y  a p p l i e d  t o  a s t u d y  of t h e  combifled 

u s e  of s u r f a c e  r e s e r v o i r s  and groundwater s t o r a g e  i n  t h e  Snake River  P l a i n  

a q u i f e r  f o r  i n t e r c e p t i o n  and s t o r a g e  o f  f l o o d  f lows .  

( 7 )  D i g i t a l  computer p o s s i b i l i t i e s  f o r  p r o c e s s i n g  d a t a  from a n a l y t i c a l  

o r  a n a l o g  s o u r c e s  shou ld  be  i n v e s t i g a t e d .  

(8) I n i t i a l  work o f  t h e s e  t y p e s  cou ld  b e  c a r r i e d  o u t  a t  t h e  U n i v e r s i t y  

of Idaho ,  as an i n t e r i m  measure pending l a t e r  e s t a b l i s h m e n t  of e develop- 

i n g  Groundwater Research Cente r .  

(9 )  Groundwater problems i n  t h e  n e i g h b o r i n g  s t a t e s  a r e  n o t  b e l i e v e d  t o  

b e  of such n a t u r e  as would develop an o u t s i d e  i n t e r e s t  i n  c o n t r i b u t i n g  

f i n a n c i a l l y  toward t h e  development o f  a Groundwater Research Center  i n  

Idaho.  



(10) It i s  recommended t h a t  a  Groundwater Research Cente r  b e  e s t a b l i s h e d  

a t  Twin F a l l s ,  Idaho,  a s  a  u n i t  w i t h i n  t h e  Idaho Water Resources I n s t i t u t e ,  

m a i n t a i n i n g  a c l o s e  l i a i s o n  w i t h  t h e  e n t i r e  h i g h e r  e d u c a t i o n  system of  t h e  

S t a t e .  

(11) Areas of s t u d y  a t  t h e  Research Center  shou ld  be  d i r e c t e d  toward 

problems of immediate and p r a c t i c a l  b e n e f i t  t o  t h e  w a t e r  u s e r s  and c i t i z e n s  

of Idaho,  

(12) The i n i t i a l  c o s t  of e s t a b l i s h i n g  such  a  Center  i s  e s t i m a t e d  a t  

$90,000 w i t h  annua l  o p e r a t i n g  c o s t s  of $85,000. 

(13)  I n i t i a l  f i n a n c i n g  w i l l  probably  have t o  come from S t a t e  s o u r c e s  wi th  

a p o s s i b i l i t y  o f  c o o p e r a t i v e  F e d e r a l  funds  b e i n g  a v a i l a b l e ,  The Research 

Cente r  shou ld  n o t  be  under taken u n t i l  adequa te  f i n a n c i n g  f o r  t h e  con t inued  

o p e r a t i o n  seems a s s u r e d .  

(14) A wel l -planned,  a g g r e s s i v e  approach t o  t h e  groundwater problems of 

Idaho is d e s i r a b l e  and j u s t i f i a b l e  on t h e  b a s i s  o f  e x p e r i e n c e  i n  o t h e r  

a r e a s  where such a p o l i c y  h a s  n o t  been a l lowed 



NEED AND VALUE 

Value of Water 

Idaho,  a s  o t h e r  a r i d  w e s t e r n  s t a t e s ,  i s  dependent. upon an adequa te  supp ly  

o f  w a t e r  and i t s  proper  development management and a d m i n l s t r a i l o n  f o r  ehe 

growth and economy of  i t s  peop le .  Famed f o r  i t s  a g r i c u l t u r a l  developments,  

such development would b e  a lmost  non-exis t e n t  w i t h i n  t h e  s t a t e  l f  i t  were 

n o t  f o r  i r r i g a t i o n .  I f  t h e  s t a t e  is  t o  c o n t i n u e  t o  grow and p r o s p e r  i t  w i l l  

r e q u i r e  a d d i t i o n a l  i n f o r m a t i o n  on t h e  s o u r c e s  and a v a i l a b i l i t y  of w a t e r  and 

s u f f i c i e n t  i n f o r m a t i o n  t o  p l a n  f o r  t h e  wise  and sound development dnd 

management o f  t h i s  r e s o u r c e .  

Groundwater - S u r f a c e  Water R e l a t i o n s h i p  --- 

Most of t h e  a t t e n t i o n  t o  I d a h o ' s  w a t e r  r e s o u r c e  o v e r  t h e  p a s t  decades  h a s  

been given t o  t h e  s t r e a m s ,  l a k e s ,  and o t h e r  s u r f a c e  w a t e r  r e s o u r c e s .  The 

i n t e r - r e l a t i o n s h i p  between groundwater and s u r f a c e  w a t e r  is w e l l  known b u t  

n o t  g e n e r a l l y  unders tood by t h e  p u b l i c .  Groundwater c o n s t i t u t e s  a  major 

s o u r c e  o f  supp ly  f o r  t h e  m u n i c i p a l i t i e s  w i t h i n  t h e  s t a t e  and f o r  t h e  i n d u s t r y  

and a g r i c u l t u r e  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 ,  P roper  development and 

u t i l i z a t i o n  of t h e  s t a t e ' s  w a t e r  r e s o u r c e  cannot  be made w i t h o u t  cons ider -  

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

w a t e r  s u p p l i e s  have become more f u l l y  u t i l i z e d ,  and as a t t e n t l a n  has  tu rned  

toward development of groundwater,  t h e  i n t e r - r e l a r i o n s h i p  between t h e  two 

becomes a p p a r e n t  and t h e  problems of f u t u r e  i n t e r f e r e n c e  and p roper  co- 

o r d i n a t e d  management become very r e a l  and immediate.  One h a s  bu t  t o  look 

a t  o t h e r  s t a t e s  i n  t h e  w e s t ,  whose p o p u l a t i o n  growth h a s  exceeded Idaho,  

t o  s e e  t h e  types  o f  problems and difficulties t h a t  can r e s u l t  i f  o v e r - a l l  

development of w a t e r  i s  a l lowed t o  proceed without adequa te  i n f  ormat Ion 

o r  p l a n n i n g .  

With s u r f a c e  r e s e r v o i r  s i t e s  l a r g e l y  developed,  t h e  groundwater a q u i f e r s  

c o n s t i t u t e  t h e  l a r g e s t  r e s e r v e  of w a t e r  a v a i l a b l e  t o  t h e  s t z t e - - a n d  

p a r t i c u l a r l y  i n  t h e  Snake River  p l a i n  of s o ~ t h e r n  Idaho w h l ~ h  1s unlque i n  

t h e  world  i n  i t s  s i z e  and c a p a c i t y  t o  s t o r e  and t r a n s m i t  w a t e r .  



Growth i n  Groundwater Use 

The growth and development i n  use  of g r o u n d w a ~ e r  I n  Idaho w l t h l n  the  p a s t  

t e n  t o  twenty y e a r s  h a s  been phenomenal, W h e ~ e  z t  one t i m e  groundwater 

w a s  used p r i m a r i l y  as a  s o u r c e  of munic ipa l  s a p p l y  t o  Eowns and v l l l a g e s ,  

i t  h a s  now reached  a p o i n t  where about  one- th l rd  of t h e  irrigated land  

w i t h i n  t h e  s t a t e  is s u p p l i e d  t o t a l l y  o r  i n  p a r t  from groundwater.  P r e s e n t  

new developments f o r  i r r i g a t i o n  a s  w e l l  a s  i n d u s t r y  and m u n i c ~ p a l  glowth,  

a r e  l a r g e l y  coming from groundwater s o u r c e s -  I n  1968 a l o n e ,  47'4 new 

a p p l i c a t i o n s  t o  a p p r o p r i a t e  o v e r  1 ,700 cub ic  f e e t  p e r  second o~ grownd- 

w a t e r  ( n e a r l y  800,000 g a l l o n s  a  minu te )  weKe s u b m i t t e d  t o  t h e  S t a t e  

Department of Reclamat ion.  

Need For In format ion  - 

The r a p l d  expansion i n  t h e  development of groundwater w i t h i n  t h e  s t a t e  has  

a l r e a d y  begun t o  c r e a t e  problems i n  p lann ing  f o r   he management and admlnls-  

t r a t i o n  of groundwater o r  i t s  e x p l i o t a t i o n  on a sound and f e a s i b l e  b a s l s  

and h a s  provtded problems o r  c o n f l i c t s  between i n t e r e s t s   hat have r e s u l t e d  

i n  e x t e n s i v e  l i t i g a t i o n  and t h e  p o t e n t i a l  need f o r  f u t u r e  legislation 

I n  o r d e r  t h a t  adequa te  p lann ing  may now be made f o r  t h e  f u t u r e ,  additional 

i n f o r m a t i o n  on t h e  o c c u r r e n c e  o f  groundwater and i ts  b e h a v i o r ,  is needed 

New developments proposing groundwater-sur f a c e  water  exchanges will b e  01 

i n c r e a s i n g  f u t u r e  impor tance-  Sound t e c h n i c a l  decisions f o r  such p r o j e c c s  

cannot  be o b t a i n e d  by makesh i f t  p rocedures  particularly where c o m p l e x l t l e s  

such as t h o s e  i n  t h e  Snake River  P l a i n  a q u i f e r  a r e  p r e s e n t  Thsse d l r e c t l y  

concerned would i n c l u d e  i r r i g a t o r s  dependent  on groundwater ,  domest lz ,  

munic ipa l  and i n d u s t r i a l  u s e r s ,  r e c r e a t i o n  i n t e r e s t s  and pawer p roducers  

A l l  have an i n t e r e s t  i n  any changes proposed and need t o  know: where and 

when and i n  what manner any a r t i f i c i a l l y  s t o r e d  groundwater would r e t u r n  to 

t h e  r i v e r  b e f o r e  t h e  a b i l i t y  of e x i s t i n g  s u r f a c e  r e s e r v o u s  t z~  hand le  t h e  

r e t u r n i n g  f lows cou ld  b e  e v a l u a t e d ;  t h e  e f f e c t  on  w a t e r - t a b l e  l e v e l s  of 

proposed s t o r a g e  o r  wi thdrawal  of groundwater;  t h e  e f f e c r - s  on groundwater 

q u a l i t y ;  and t h e  f e a s i b i l i t y  of v a r i o u s  alternatives t o  exchange p r o p o s a l s .  

With t r a i n e d  personne l  and f  a c i l i  t i e s  available, problems such a s  t h e s e  

could  be a t t a c k e d  w i t h  e x c e l l e n t  p r o s p e c t s  f o r  s u c c e s s ,  t h e  quest1;ns  o r  

a l l  interested o r  a f f e c t e d  p a r t i e s  cou ld  be answered,  and t h e  way w*>uld b e  

opened f o r  p r o g r e s s  toward s o l u t i o n s  a c c e p t a b l e  t o  everyone 



TYPE AND PURPOSE OF FACILITY 

T r a i n i n g  

An impor tan t  f u n c t i o n  o f  t h e  proposed r e s e a r c h  c e n t e r  would be t o  p rov lde  

t r a i n i n g  of g r a d u a t e  s t u d e n t s  and p r o f e s s i o n a l  people  In t h e  techniques  of 

groundwater i n v e s t i g a t i o n  and r e s e a r c h .  Same of t h e  p e r s o n n e l  a s s i g n e d  t o  

v a r i o u s  r e s e a r c h  p r o j e c t s ,  under  t h e  d i r e c s f o n  af  s t a f f  members of o t h e r  

p r o j e c t  l e a d e r s ,  would have t h e  o p p o r t u n i t y  t o  r e c e i v e  e x c e l l e n t  t r a l n l r i g  

i n  b o t h  f i e l d  and l a b o r a t o r y  o r  a n a l y t i c a l  t e c h n i q u e s  a s s o c i a t e d  wi th  

groundwater s t u d i e s  , 

Research 

The primary o b j e c t i v e  of t h e  c e n t e r  would be  t o  c a r r y  on r e s e a r c h  s t u d i e s  

of problems r e l a t i n g  t o  groundwater i n  Idaho-- i ts  o c c u r r e n c e ,  development 

and u t i l i z a t i o n ,  and management. 

Research problems i n v e s t i g a t e d  a t  t h e  c e n t e r  shou ld  be  s e l e c t e d  s o  t h a t  

they  a r e  of immediate and p r a c t i c a l  b e n e f i t  t o  t h e  c i t l z e n s  of t h e  s t a t e  

r a t h e r  than b e i n g  o r i e n t e d  p r i m a r i l y  toward t h e o r e t i c a l  o r  g e n e r a l i z e d  

s t u d i e s ,  Some s u g g e s t e d  r e s e a r c h  problems of t h i s  t y p e  whlch might be 

under taken  i n  t h e  e a r l y  y e a r s  of o p e r a t i o n  a t  t h e  c e n t e r  a r e  L i s t e d  l a t e r  

i n  our  r e p o r t -  

Scope of A c t i v i t y  

C o n s i d e r a t i o n  h a s  been given as t o  whether  t h e  proposed c e n t e r  shou ld  

s e r v e  a s  an Idaho f a c i l i t y  o r  whether  i t  shou ld  be  of a r e g l s n a l  n a t u r e .  

Although a l l  of  t h e  s t a t e s  b o r d e r i n g  Idaho have groundwater problems 

p e c u l i a r  t o  t h e i r  own g e o l o g i c a l  and g e o g r a p h i c a l  s e t t i n g  , and a l t h o u g h  

none o f  t h e s e  s t a t e s  h a s  a  r e s e a r c h  c e n t e r  e s t a b l i s h e d  primarily f o r  

groundwater i n v e s t i g a t i o n s ,  i t  i s  b e l i e v e d  t h a t  i t  would be mare f e d s l b l e  

and d e s i r a b l e - - a t  l e a s t  i n  t h e  i n i t f a l  yea rs - - to  e s t a b l i s h  and maln ta in  

t h e  proposed f a c i l i t y  s o l e l y  f o r  t h e  S t a t e  of Idaho* O f  n e c e s s i t y  Ln 

c e r t a i n  i n v e s t i g a t i o n s  i t  would i n v o l v e  f i e l d  s t u d i e s  t h a t  might ex tend  

a  s h o r t  d i s t a n c e  beyond t h e  s t a t e  b o r d e r  s i n c e  some of t h e  groundwater 

b a s i n  problems and t h e  i n t e r - r e l a t i o n  w i t h  s u r f a c e  w a t e r  would encdmpass 

a r e a s  o u t s i d e  o f  Idaho,  



P r o v i s i o n  s h o u l d  be made i n  t h e  e s t a b l i s h m e n t  of t h e  c e n t e r ,  however, 

f o r  c o o p e r a t i v e  s t u d i e s  of problems which may have importance t o  Idaho 

and a l s o  be  of a r e g i o n a l  n a t u r e  i n  which o u t s i d e  i n t e r e s t s  would wish 

t o  p a r t i c i p a t e .  P r o v i s i o n  s h o u l d  a l s o  be  made f o r  c o o p e r a t i o n  w i t h  

p r i v a t e  i n t e r e s t s  , such  as i n d u s t r y  o r  a g r i c u l t u r e ,  f o r  r e s e a r c h  s t u d i e s  

which would b e  of b e n e f i t  t o  such  p r i v a t e  i n t e r e s t .  I n  t h e s e  i n s t a n c e s ,  

however, i t  i s  e s s e n t i a l  t h a t  i t  be  unders tood  t h a t  t h e  r e s u l t s  of such 

r e s e a r c h  f i n a n c e d  by p r i v a t e  i n t e r e s t s  b e  made a v a i l a b l e  on a p u b l i c  

b a s i s .  

R e l a t i o n  t o  Other  Agencies 

With p r o p e r  d i r e c t i o n  and gu idance  t h e r e  s h o u l d  be no c o n f l i c t  between 

t h e  a c t i v i t i e s  o f  t h e  proposed groundwater  r e s e a r c h  c e n t e r  and r e l a t e d  

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

t h e  r e s e a r c h  c e n t e r  s h o u l d  b e  t o  supplement  o r  compliment t h e  a c t i v i t i e s  

o f  o t h e r  a g e n c i e s  and t o  c a r r y  on i n v e s t i g a t i o n s  of problems which would 

n o t  o t h e r w i s e  be  done by a n  e x i s t i n g  agency o r  f i r m  under  t h e i r  p r e s e n t  

program. 

There  a r e  a number of F e d e r a l  and S t a t e  a g e n c i e s  t h a t  a r e  c u r r e n t l y  

i n v o l v e d  t o  some d e g r e e  w i t h  groundwater  problems. Some of  t h e s e  

p r i n c i p a l  o r g a n i z a t i o n s  a r e  a s  f o l l o w s  : 

S t a t e  o f  Idaho  

Department o f  Reclamat ion 

Water Resources  Board 

Department of H e a l t h  

F i s h  and Game Commission 

Highway Department 

U n i v e r s i t y  of Idaho  

Idaho  S t a t e  U n i v e r s i t y  

B o i s e  S t a t e  C o l l e g e  

Uni ted  S t a t e s  Government 

Bureau of Reclamat ion 

G e o l o g i c a l  Survey 

Corps of Engineers  

A g r i c u l t u r a l  Research S e r v i c e  

S o i l  Conserva t ion  S e r v i c e  



Environmental  S e r v i c e s  - Weather Bureau 

F o r e s t  S e r v i c e  

Atomic Energy Commission 

P u b l i c  Hea l th  S e r v i c e  

Bureau of Land Management 

Bureau o f  S p o r t s  F i s h e r i e s  

Bureau of Outdoor R e c r e a t i o n  

Bureau of I n d i a n  A f f a i r s  

It is e x p e c t e d  t h a t  t h e  d i r e c t o r  of t h e  r e s e a r c h  c e n t e r  would m a i n t a i n  

a c l o s e  l i a s o n  w i t h  r e p r e s e n t a t i v e s  i n  Idaho from a l l  such a g e n c i e s  LO 

i n s u r e  t h a t  t h e  program of t h e  c e n t e r  w a s  p r o p e r l y  c o o r d i n a t e d  w i t h  t h e  

a c t i v i t i e s  and needs  o f  t h e s e  a g e n c i e s .  

Communication 

It i s  e s s e n t i a l  t h a t  t h e  p u b l i c  and t h e  a g e n c i e s  c o n c e r n e d b e  k e p t  

informed of  p r o g r e s s  made n o t  on ly  w i t h  s p e c i f i c  r e s e a r c h  p r o j e c ~ s  b u r  

a l s o  i n  t h e  development of s k i l l s  f o r  e v a l u a t i n g  t h e  occur rence  and 

movement of groundwater .  These a r e  h i g h l y  s p e c i a l i z e d  s k i l l s  and u n l e s s  

t h e i r  a v a i l a b i l i t y  i s  made known t h e  p u b l i c  w i l l  n o t  know where t o  t u r n  

t o  g e t  answers t o  t h e i r  p a r t i c u l a r  problems. 

Such s p e c i a l  s k i l l s  a r e  e n t i r e l y  o u t s i d e  t h e  everyday e x p e r i e n c e s  o f  

t h e  g e n e r a l  p u b l i c  and a good d e a l  of s k e p t i c i s m  can b e  expec ted  

concern ing  t h e i r  e f f e c t i v e n e s s  u n l e s s  t h e i r  competency i s  demonstra ted.  

S t u d i e s  c o r r e l a t i n g  h i s t o r i c  d a t a  w i l l  b e  u s e f u l  f o r  p r o v i d i n g  such 

demons t ra t ions .  



COOPERATION WITH OTHER STATES 

Although o t h e r  s t a t e s  su r rounding  Idaho do n o t  have a  slmilar r e s e a r c h  

f a c i l i t y  f o r  groundwater i n v e s t i g a t i o n s ,  each h a s  e x p r e s s e d  an i n r e r e s t  

i n  t h e  r e s u l t s  of groundwater r e s e a r c h  t h a t  might b e  o b t a i n e d  a t  t h e  

proposed c e n t e r  and i n  t h e  a v a i l a b i l i t y  o f  such r e s u l t s  t o  assist them 

i n  problems which may b e  of a  comparable n a t u r e .  

P r o v i s i o n  shou ld  b e  made f o r  c o o p e r a t i v e  o r  j o i n t  i n v e s t i g a t i o n s  between 

s t a t e s  o r  f o r  a g e n c i e s  i n  o t h e r  s t a t e s ,  s u b j e c t  t o  t h e  a v a i l a b i l i t y  of 

t ime and p e r s o n n e l  t o  c a r r y  on such  work. 

It is  c o n c e i v a b l e  a t  some f u t u r e  d a t e  t h e  a c t i v i t i e s  of t h e  c e n t e r  mighr 

expand t o  a p o i n t  where i t  could  b e  p r o p e r l y  d e s i g n a t e d  a s  a r e g i o n a l  

r e s e a r c h  c e n t e r  r a t h e r  t h a n  one e s t a b l i s h e d  p r i m a r i l y  f o r  Idaho ,  

At t h e  p r e s e n t  t i m e ,  however, t h e r e  does n o t  appear  t o  b e  s u f f i c i e n t  

i n t e r e s t  on t h e  p a r t  of n e i g h b o r i n g  s t a t e s ,  n o r  does t h e r e  appear  t o  

b e  means of f i n a n c i n g  o r  c o n t r i b u t i n g  t o  f i n a n c i n g  from such s t a t e s ,  

t o  e s t a b l i s h  t h e  proposed c e n t e r  on a r e g i o n a l  b a s i s -  

RELATION TO EDUCATION SYSTEM 

It i s  recommended t h a t  t h e  proposed c e n t e r  b e  e s t a b l i s h e d  as a u n i t  w i t h i n  

t h e  Idaho  Water Resources Research I n s t i t u t e ,  m a i n t a i n i n g  a  c l o s e  l i a s o n  

w i t h  t h e  e n t i r e  h i g h e r  e d u c a t i o n  s y s t e m  of t h e  s t a t e .  

Graduate  Study Program 

It i s  a n t i c i p a t e d  t h a t  t h e  a c t i v i t i e s  a t  t h e  c e n t e r  would u t i l i z e  t h e  

s e r v i c e s  of g r a d u a t e  s t u d e n t s  i n  c a r r y i n g  on r e s e a r c h  i n v e s t i g a t i o n s  and 

a t  t h e  same t ime  e i t h e r  o f f e r  g r a d u a t e  l e v e l  c o u r s e s  i n  groundwater sub- 

j e c t s  o r  p r o v i d e  an o p p o r t u n i t y  f o r  f i e l d  o r  l a b o r a t o r y  i n v e s t i g a t i o n s  

t o  compliment s u c h  c o u r s e s  t h a t  might b e  g iven  e l sewhere .  

C r e d i t  f o r  c o u r s e s  t a k e n  through t h e  c e n t e r  o r  f o r  r e s e a r c h  s t u d y  c a r r i e d  

on a t  t h e  c e n t e r  shou ld  b e  g i v e n  toward advanced degrees  a t  any o f  t h e  

s t a t e  u n i v e r s i t i e s  o r  c o l l e g e s .  



Necessary S k i l l s  and Development 

I t  i s  recommended t h a t  undergradua te  l e v e l  i n s t r u c t i o n  be  s t a r t e d  a t  t h e  

s t a t e  c o l l e g e s  and u n i v e r s i t i e s  i n  e lementa ry  c o u r s e s  on groundwater.  

These c o u r s e s ,  t o  be  o f f e r e d  through t h e  a p p r o p r i a t e  e n g i n e e r i n g  o r  

geology depar tments ,  would n o t  be a  f u n c t i o n  of t h e  c e n t e r  a l though  t h e  

c e n t e r  cou ld  assist i n  s e t t i n g  up t h e  c u r r i c u l u m  f o r  t h e  c o u r s e s  o r  i n  

p r o v i d i n g  m a t e r i a l s  f o r  u s e  i n  such  courses .  

The e s t a b l i s h m e n t  of such  c o u r s e s  i n  b a s i c  groundwater geology and 

hydrology would t r a i n  s t u d e n t s  who would t h e n  be  i n  a  p o s i t i o n  a t  t h e  

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

advanced l e v e l .  The undergradua te  c o u r s e s  cou ld  i n c l u d e  such  i t ems  a s :  

O r i g i n  and occur rence  of groundwater 

The h y d r o l o g i c  c y c l e  

D e s c r i p t i o n s  of impor tan t  a q u i f e r s  s t r e s s i n g  g e o l o g i c  characcer -  

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

E x t r u s i v e  v o l c a n i c  rocks  

Limes t o n e s  

Sands t o n e s  

Lacus t r i n e  d e p o s i t s  

Wind blown sands  

Stream l a i d  d e p o s i t s  and a l l u v i a l  f a n s  

D e l t a i c  d e p o s i t s  

G l a c i a l  d r i f t  and outwash 

Igneous  rocks  

C o a s t a l  a q u i f e r s  and s a l t  w a t e r  problems 

Occurrence of groundwater 

Water t a b l e  c o n d i t i o n s  

A r t e s i a n  c o n d i t i o n s  

Ghyben-Herzberg p r i n c i p a l  f o r  c o a s t a l  a q u i f e r s  

Management o f  groundwater 

E f f e c t s  of o v e r d r a f t  

Methods o f  r e c h a r g e  

Water q u a l i t y  



H i s t o r y  of development of concep t s  

Work of Darcy, Dupui t ,  Forchheimer,  Ghyben, Herzbcrg,  

Boussinesq,  Meinzer,  T h e i s ,  and o t h e r s  

Terminology 

A q u i f e r ,  p e r m e a b i l i t y ,  t r a n m ~ s s l b i l i t y ,  s p e e i  t i c  y l e l d  

o r  e f f e c t i v e  v o i d s  r a t i o n ,  s t e a d y  s t a t e ,  t r a n s l e n t  s t a r e ,  

mathemat ical  f o r m u l a t i o n s ,  s imple  solutions, i n i r l a l  

c o n d i t i o n s ,  boundary c o n d i t i o n s  

I n  o r d e r  t o  c a r r y  on advanced r e s e a r c h  i n  groundwater problems i t  w l l L  b e  

n e c e s s a r y  t o  draw upon many o u t s i d e  r e l a t e d  s k i l l s  t h a t  have a  b e a r i n g  on 

such problems, i n c l u d i n g  such  f i e l d s  as c i v i l  e n g i n e e r i n g ,  geology,  i h e m - ~ s t r y ,  

mechanical  e n g i n e e r i n g ,  e l e c t r o n i c s ,  economics,  law, and a g r l e u l t u r e  Many 

r e s e a r c h  p r o j e c t s  under taken  w i l l  i n v o l v e  p a r e i c i p a t i o n  by persons  skilled 

i n  one o r  more of t h e s e  a r e a s .  

The f i r s t  requirement  f o r  a l a b o r a t o r y  t o  d e a l  w i t h  groundwater problems 

would b e  p e r s o n n e l  w i t h  a background of  e n g i n e e r i n g ,  a knowledge o t  

advanced mathematics i n c l u d i n g  work i n  t h e  s u b j e c t s  of o r d i n a r y  and 

p a r t i a l  d i f f e r e n t i a l  e q u a t i o n s ,  and s p e c i a l  t r a i n i n g  i n  t h e  f i e l d  of 

t r a n s i e n t  groundwater h y d r a u l i c s ,  

It is  recommended t h a t  p r i o r  t o  ( o r  a t  least c o n c u r r e n t  w i t h )  t h e  e s r a b l l s h -  

ment of t h e  c e n t e r  g r a d u a t e  l e v e l  i n s t r u c t i o n  i n  groundwaser b e  i n i t i a t e d ,  

p a r t i c u l a r l y  i n  t h e  f i e l d  o f  t r a n s i e n t  phenomena, t o  t r a i n  I n v e s t i g a ~ o r s  

i n  t h e  advanced t e c h n i q u e s  of groundwater r e s e a r c h  and i n v e s t i g a t i o n  who 

cou ld  t h e n  p a r t i c i p a t e  i n  t h e  i n v e s t i g a t i o n  o f  i n d i v i d u a l  r e s e a r c h  problems, 

Such g r a d u a t e  i n s t r u c t i o n  shou ld  i n i t i a l l y  be  s t a r t e d  at  t h e  U n i v e r s l s y  af 

Idaho a t  Moscow because  of t h e  a v a i l a b i l i t y  a t  t h a t  l o c a t i o n  o t  pe rsonne l  

and f a c i l i t i e s  i n  t h e s e  o t h e r  s k i l l s  r e l a t e d  t o  groundwaser-  

A  g r a d u a t e  c o u r s e  i n  t r a n s i e n t  groundwater h y d r a u l i c s  shou ld  ~ n c l u d e  t h e  

f o l l o w i n g  developments:  

Pumped o r  f lowing  w e l l  c a s e s  

Unconfined aquifers-development  o f  c h a r t s ,  r a b l e s ,  

a q u i f e r  c o n s t a n t  , 

Confined a q u i f e r s - c h a r t s ,  d e r i v a s i o n s ,  tabulations, 

a q u i f e r  c o n s t a n t .  



Flowing a r t e s i a n  w e l l - p r e s s u r e  p a t t e r n  a s  a  f u n c t i o n  

of r a d i u s  and t ime ,  f low a s  a  f u n c t i o n  o i  tune .  

The " leaky roof  a q u i f e r  c a s e ,  Well  drawing w a t e r  

from an  a q u i f e r  s e p a r a t e d  from an upper w a t e r  b e a r i n g  

fo rmat ion  by a  semi-permeable bed,  

P a r a l l e l  f low c a s e s  

The bank s t o r a g e  c a s e  

The l i n e  s o u r c e  ( c a n a l  l eakage)  c a s e  

Drainage by p a r a l l e l  d r a i n s  

S p e c i a l  c a s e s  

Stream d e p l e t i o n  due t o  a  w e l l  

E f f e c t  of d i s t r i b u t e d  pumping 

Return f low due t o  deep p e r c o l a t i o n  from i r r i g a t i o n  

A key s k i l l ,  which may n o t  be  a v a i l a b l e  u n l e s s  p o s i t i v e  a c t i o n  i s  t a k e n ,  

can be  c o n t r i b u t e d  by t h e  a p p l i e d  mathemat ic ian f a m i l i a r  w i t h  t h e  t r e a t -  

ment of t r a n s i e n t  groundwater phenomena. It w i l l  be  h i s  t a s k  t o  p rov ide  

means of q u a n t i t a t i v e l y  e v a l u a t i n g  t h e  e f f e c t  of praposed w a t e r  regime 

changes.  P l a n n i n g  cannot  proceed w i t h o u t  h i s  h e l p  because  such q u a n t i t a -  

t i v e  e v a l u a t i o n s  must p r o v i d e  a  b a s i s  f o r  p l a n n i n g  e f f o r t s .  Exper ience 

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

a s  s e p a r a t e  e n t i t i e s  u n t i l  something happens t o  b r i n g  t h e i r  i n t e r r e l a t i o n  

t o  a t t e n t i o n .  This  i s  o f t e n  a  c o n t r o v e r s y  between u s e r s  who f i n d  t h a t  

t h e y  a r e  competing f o r  t h e  same w a t e r  supp ly .  Demands f o r  an  immediate 

s o l u t i o n  can be  expec ted  and p l e a s  f o r  t ime t o  f i n d  and t o  app ly  t h e  

i n f o r m a t i o n  and s k i l l s  needed t o  o b t a i n  a s o l u t i o n  a r e  l i k e l y  t o  be met 

w i t h  impa t ience  and e x a s p e r a t i o n .  The absence of groundwater s k i l l s  a t  

such  a  t ime can l e a v e  c e r t a i n  q u e s t i o n s  unreso lved  o r  even l e a d  t o  

d e c i s i o n s  which f u r t h e r  e x p e r i e n c e  may show t o  have been unwise,  crippling 

o r  d e s t r u c t i v e .  



AREAS OF INVESTIGATION 

There a r e  a number of g e n e r a l  a r e a s  of i n v e s t i g a t i o n  o r  s t u d y  whlch 

could  p r o p e r l y  b e  c a r r i e d  on a t  t h e  proposed c e n t e r ,  some of  t h e  major 

such areas are d e s c r i b e d  i n  t h e  f o l l o w i n g  paragraphs . .  

A n a l y t i c a l  S t u d i e s  

I n v e s t i g a t i o n  of many complicated groundwater problems,  particularly 

t h o s e  i n v o l v i n g  t r a n s i e n t  c o n d i t i o n s ,  can be  c a r r i e d  on by mathematical 

a n a l y t i c a l  methods, by t h e  u s e  of e l e c t r i c a l  a n a l o g s  such  a s  t h o s e  

c o n s t r u c t e d  r e c e n t l y  by b o t h  t h e  Bureau of Reclamation and t h e  Geolog ica l  

Survey,  and through t h e  u s e  of d i g i t a l  computers.  

A knowledge of a n a l o g  d e s i g n ,  c o n s t r u c t i o n  and o p e r a t i o n  p rocedures  would 

be  a n  impor tan t  r equ i rement .  This  d e v i s e  p e r m i t s  t h e  hand l lng  of c a s e s  

i n  which complex boundary c o n d i t i o n s  o r  v a r i a t i o n s  of a q u l f e r  c h a r a c t e r -  

i s t i c s  and perch ing  l a y e r s  may be  p r e s e n t .  I t  a l s o  opens t h e  way t o  

o b t a i n i n g  s o l u t i o n s  f o r  c a s e s  s o  complex t h a t  fo rmal  methods become 

unwieldy.  To f o s t e r  t h e  e a r l y  acquirement  of ana log  s k i l l s  i t  would b e  

e f f e c t i v e  t o  make enough money a v a i l a b l e  s o  t h a t  a  s imple  demonstration 

ana log  could  b e  des igned ,  c o n s t r u c t e d  and o p e r a t e d  by s t u d e n t s  t a k l n g  

t h e  advanced groundwater c o u r s e .  O p p o r t u n i t i e s  t o  app ly  ana log  methods 

t o  impor tan t  f i e l d  c a s e s  should be  i n v e s t i g a t e d ,  such as c o r r e l a t i o n  of 

s t r e a m  f low r e c o r d s  w i t h  r e t u r n  f lows and t h e  e f f e c t s  of groundwater 

pumping. 

A survey s h o u l d  be  made t o  l o c a t e  a l r e a d y  a v a i l a b l e  equipment which could  

be used f o r  a n a l o g  work such as a d i r e c t - w r i t i n g  o s e i l l o g r a p h  and 

a s s o c i a t e d  a m p l i f i e r s .  

P r o g r e s s  cou ld  be  made a l o n g  t h e s e  l i n e s  w h i l e  t h e  p o s s i b i i i t l e s  of organ- 

i z i n g ,  equ ipp ing  and s t a f f i n g  a Groundwater Research Cente r  a r e  be lng  ex- 

p l o r e d .  They would b e  d e s i r a b l e  s k i l l s  t o  p o s s e s s  i n  any c a s e ,  I t  i s  

sugges ted  t h a t  c o u r s e s  o f  t h i s  t y p e  be  a r r a n g e d  and o f f e r e d  f o r  s tudy  as 

soon as p o s s i b l e .  Whether a Groundwater Research Cente r  i s  e s t a b l i s h e d  

soon o r  n o t ,  t h e s e  s k i l l s  could  be  d i l i g e n t l y  c u l t i v a t e d  w i t h  p r a f i t -  

The c o s t  f o r  c o n s t r u c t i n g  and i n s t r u m e n t i n g  an  a n a l o g  of t h e  Snake P l a l n  

a r e a  f o r  example, may b e  e s t i m a t e d  a s  f o l l o w s :  



Analog p a n e l  i n e l u d i n g  p a n e l  board ,  maps, resistors, 

c a p a c i t o r s ,  b u s h i n g s ,  c o n n e c t o r s  and w i r ~ n g  $2,500 

One two-channel d i r e c t  w r i t i n g  o s c i % l o g r a p h  w l  rh 

e v e n t  markers  and a s s o c i a t e d  amplifier equipment $2  ,000.  

Constanr  c u r r e n t  i n p u t  u n l t s  $3,000 

Servo-un i t s  t o  i n t e r p o s e  between che network and 

t h e  o s c i l l o g r a p h  $ 8 0 0 ,  

S u p p l i e s ,  w i r e ,  t o o l s ,  incidentals $1,700 

T o t a l  f o r  m a t e r i a l s  $10,000 

There  would b e  a d d i t i o n a l  c o s t s  f o r  shop work f o r  mounrlng che pane l  wirh 

abou t  two man-months a l lowed  f o r  assembly,  

Water Q u a l i t y  

Water q u a l i t y  i n v e s t i g a t i o n s ,  which would i n v o l v e  bo th  t l e l d  and l a b o r a r o r y  

work, would d e a l  w i t h  b o t h  t h e  p h y s i c a l ,  ehemlcal  and b a c t e s l o 1 a . g ~ - . a 1  

q u a l i b y  a s p e c t s  of groundwater problems,  The r e s u l t s  of studies l n  r h l s  

a r e a  cou ld  have c o n s i d e r a b l e  v a l u e  i n  improving t h e  q u a l l r y  o r  warex 

s u p p l y  p r e s e n t l y  a v a i l a b l e  t o  m u n i c i p a l i t i e s  and l n d u s t r l e s  throughout  t h e  

s t a t e  as w e l l  as p r o v i d i n g  p r o t e c t i o n  a g a i n s t  f u t u r e  p o l l u r i o n  o r  d e t e r l o r a -  

t i o n  i n  groundwater q u a l i t y ,  

Geolopy - H y d r o l x  

B a s i c  investigations of  t h e  g e o l o g f c  and h y d r o l o g i c  f a e t a r s  r e l a t i n g  t o  t h e  

o c c u r r e n c e  of  groundwater  i n  Idaho  would b e  I m p o r t a n t r  T h l s  1s p a r s l c u l a t l y  

t r u e  i n  a r e a s  t h a t  have been l a c k i n g  i n  p r e v i o u s  s t u d y  such  as  che deeper  

a q u i f e r s  i n  t h e  Snake R i v e r  p l a i n  and t h e  d e c a i l e d  h y d r o l s g l c  c h a r a r  r e r  1s ~ l c s  

i n  small b a s i n s  o r  w a t e r  s h e d s .  

The a p p l i c a t i o n  of r e c e n t  g e o p h y s i c a l  techniques and t h e l r  v a l u e  l n  s tudy-  

i n g  Idaho groundwater  cou ld  b e  a n o t h e r  a r e a  f o r  s t u d y ,  The l n ~ r o d u c r i o n  

o f  w e l l - l o g g i n g  t e c h n i q u e s  i n  many a r e a s  of t h e  s t a t e  c o u l d  d c u b r l e s s  

p r o v i d e  v a l u a b l e  d a t a  on t h e  o c c u r r e n c e  sf groundwaser whlch wculd b e  use- 

f u l  i n  f o r m u l a t i n g  p l a n s  f o r  optimum development,  e x p l o l t a r l o n  and manage- 

ment s f  t h i s  r e s o u r c e ,  



D r i l l i n g  and Development 

S t u d i e s  on improved w e l l  d e s i g n  and c o n s t r u c t i o n ,  r e h a b i l i t a t i o n ,  and 

d r i l l i n g  would be  a n o t h e r  impor tan t  a r e a  f o r  s tudy  at  t h e  c e n t e r .  

The economics of r o t a r y  and a i r  d r i l l i n g  equipment i n  b a s a l t s ,  eva lua-  

t i o n  o f  w e l l  s c r e e n  and f i l t e r  d e s i g n s ,  and chemical  t r e a t m e n t  f o r  

development o r  r e h a b i l i t a t i o n  o f  w e l l s  a r e  examples of p o s s i b l e  s t u d y  

a r e a s .  



RECOMMENDED FACILITY 

Loca t ion  

The f i r s t  s t e p  i n  t h e  o r g a n i z a t i o n  of t h e  proposed c e n t e r  could  b e  t h e  

e s t a b l i s h m e n t  of g r a d u a t e  l e v e l  i n s t r u c t i o n  i n  groundwater ac  t h e  

U n i v e r s i t y  of Idaho a t  Moscow. Concurrent  w i t h  t h i s ,  o r  a s  soon a s  

f i n a n c i n g  became a v a i l a b l e ,  a  c e n t e r  shou ld  b e  established a t  a 

l o c a t i o n  i n  t h e  f i e l d  where t h e  n e c e s s a r y  r e s e a ~ c h  cou ld  b e  c a r r l e d  

on most f e a s i b l y .  We would recommend t h a t  such a  l o c a t i o n  f o r  t h e  c e n t e r  

would b e  i n  Twin F a l l s ,  Idaho,  a d j a c e n t  t o  t h e  p r e s e n t  Snake Rlver  wa te r  

r e s e a r c h  c e n t e r  of t h e  U .  S .  Department of AgriLul ture--and l o c a t c d  or1 

l a n d  p r e s e n t l y  owned by t h e  s t a t e .  The Twin F a l l s  l o c a t i o n  appears  to 

b e  i d e a l  g e o g r a p h i c a l l y  from t h e  s t a n d p o i n t  of t h e  major a r e a  of ground- 

w a t e r  development i n  Idaho and p a r t i c u l a r l y  t h e  l a v a  a q u i f e r s  o r  t h e  

Snake River  p l a i n .  It a l s o  h a s  t h e  d i s t i n c t  advantage of b e i n g  a d j a c e n t  

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

groundwater,  have p h y s i c a l  f a c i l i t i e s  which cou ld  b e  used by t h e  two 

o r g a n i z a t i o n s  on a  s h a r e d  o r  c o o p e r a t i v e  b a s i s .  

S t a f f i n g  

The i n i t i a l  o f f e r i n g  of g r a d u a t e  l e v e l  i n s t r u c t i o n  a t  t h e  U n i v e r s i t y  

cou ld  p o s s i b l y  b e  c a r r i e d  on w i t h  e x f s t i n g  p e r s o n n e l .  U l t i m a t e l y  such 

g r a d u a t e  i n s t r u c t i o n  would be  t r a n s f e r r e d  t o  t h e  Twin F a l l s  l o c a t i o n  

where some of t h e  p e r s o n n e l  a s s i g n e d  permanent ly  t o  t h e  c e n t e r  cou ld  

p a r t i c i p a t e  b o t h  i n  i n s t r u c t i o n  and r e s e a r c h  problems. 

The s t a f f i n g  of t h e  f i e l d  c e n t e r  a t  Twin F a l l s  s h o u l d  u l t i m a t e l y  p rov ide  

s p e c i a l i s t s  i n  t h e  p r i n c i p a l  a r e a s  of i n v e s t i g a t i o n  such  a s  e l e c t r i c a l  

ana logs  and e l e c t r o n i c s ,  d i g i t a l  computers,  geology and hydrology,  

mechanical  e n g i n e e r i n g - d r i l l i n g - w e l l  development,  and chemis t ry .  

The c e n t e r  would r e q u i r e  a  d i r e c t o r  t o  c o o r d i n a t e  and admin i sce r  t h e  

a c t i v i t i e s  of t h e  f a c i l i t y .  This  pe rson  shou ld  have a d m i n i s t r a t i v e  and 

management s k i l l s  and b e  competent i n  t h e  f i e l d  of p u b l i c  r e l - a t i o n s ,  and 

y e t  might p r o p e r l y  b e  t h e  p r i n c i p a l  s p e c i a l i s t  i n  one of t h e  a r e a s  of 

i n v e s t i g a t i o n  l i s t e d  above. A minimum of t h r e e  such h i g h l y  t r a l n e d  

s p e c i a l i s t s  s h o u l d  be  a v a i l a b l e  f o r  t h e  i n i t i a l  permanent s t a f f i n g  



a t  t h e  proposed Twin F a l l s  l o c a t i o n .  One would have p a r t i c u l a r  s k i l l  

i n  t h e  ana log ,  computer,  o r  a n a l y t i c a l  t echn iques .  Another would be 

s k i l l e d  i n  t h e  b a s i c  f i e l d s  of geology and groundwaser hydrology,  The 

t h i r d  s p e c i a l i s t  shou ld  have background i n  w e l l  drilling, development,  

and l o g g i n g  t e c h n i q u e s .  

P l a n t  and Equipment 

It  i s  recommended t h a t  t h e  i n i t i a l  p h y s i c a l  f a c i l i t y  a t  Twin Fall .s ,  t o  

be l o c a t e d  on s t a t e  owned l a n d ,  would comprise an o f t i c e - l a b o r a t o r y  

b u i l d i n g  o f  approximately  1600 s q u a r e  f e e t  and a  garage of 400 s q u a r e  

f e e t  w i t h  p r o v i s i o n  f o r  f u t u r e  expans ion .  

The i n i t i a l  equipment would i n c l u d e  purchase  o r  c o n s t r u c t i o n  of an 

e l e c t r i c a l  ana log  s u i t a b l e  f o r  d e t a i l e d  i n v e s t i g a t i o n  of t h e  Snake 

River  p l a i n  o r  a n o t h e r  major groundwater p rov ince  w i t h i n  rhe  s t a t e ,  

w e l l  logg ing  equipment capab le  of i n v e s t i g a t i n g  many of  t h e  p h y s i c a l  

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

equipment such as c a l c u l a t o r s ,  d r a f t i n g  equipment,  and v e h i c l e s  f o r  

f i e l d  t r a n s p o r t a t i o n .  

Cost  

The p r i n c i p a l  c o s t  a s s o c i a t e d  w i t h  o p e r a t i o n  of t h l s  f a c i l i t y  would b e  

t h e  s a l a r i e s  of t h e  permanent s t a f f  and t h e  c o s t  of a s s o c i a r e d  f l e l d  

t r a v e l .  I n  a d d i t i o n  t o  t h i s  a n n u a l  c o s t  would be t h e  i n l t f a l  c a p l t a l  

inves tment  r e q u i r e d  t o  c o n s t r u c t  and equ ip  t h e  f a c i l i t y .  

It i s  e s t i m a t e d  t h a t  competent and s k i l l e d  p e r s o n n e l  would be a v a i l a b l e  

f o r  t h e  permanent s t a f f  a t  an average  s a l a r y  of $12,500, per year  wl th  

t h e  d i r e c t o r  r e c e i v i n g  p o s s i b l y  $15,000. 

A summary o f  t h e  e s t i m a t e d  i n i t i a l  c o s t  t o  c o n s t r u c t  and e q u i p  t h e  

f a c i l i t y  a s  w e l l  as t h e  e s t i m a t e d  annua l  c o s t s  f o r  s a l a r i e s  ;md 

o p e r a t i o n ,  a r e  shown on t h e  a t t a c h e d  t a b u l a t i o n .  



CONSTRUCTION 

I tem Es t imafed  Cost -- 
B u i l d i n g  and p h y s i c a l  p l a n t  

Analog ( s )  and equipment 

O f f i c e  and d r a f t i n g  equipment 

Vehic les  

Well logg ing  equipment 

Misce l l aneous  s u p p l i e s  and equipment 

T o t a l  

ANNUAL OPERATION 

S a l a r i e s  

D i r e c t o r  and 3 p r o f e s s i o n a l  pe rsons  

S e c r e t a r i a l ,  d r a f t i n g ,  c l e r i c a l  

Advisory board  

Trave l  expenses  

P h y s i c a l  p l a n t  

$ 52,500. 

12,500. 

2,000 1 

12,000,  

6 ,000.  

T o t a l  $ 85,000. 

A d d i t i o n a l  c a p i t a l  e x p e n d i t u r e s ,  a s  w e l l  as o p e r a t i n g  funds ,  would b e  

r e q u i r e d  i n  l a t e r  y e a r s  a s  t h e  c e n t e r  became e s t a b l i s h e d  and i t s  scope 

of a c t i v i t i e s  would expand. 

FINANCING 

E s s e n t i a l l y  a l l  o f  t h e  i n i t i a l  f i n a n c i n g ,  and p robab ly  a l l  o r  most of t h e  

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

would have t o  come from s t a t e  a p p r o p r i a t i o n s .  

Some a s s i s t a n c e  cou ld  very  l i k e l y  b e  o b t a i n e d  from s o u r c e s  of i e d e r a l  

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

a v a i l a b l e  from t h e  o f f i c e  of Water Resources Research.  Other t e d e r a l  

agenc ies  t h a t  might p a r t i c i p a t e  i n  t h e  c o s t  of o p e r a t i n g  t h e  c e n t e r  would 

b e  t h e  N a t i o n a l  Sc ience  Foundat ion,  N a t i o n a l  I n s t i t u t e  o f  H e a l t h ,  and 

F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  
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I n  many o f  t h e  i n d i v i d u a l  r e s e a r c h  problems t h a t  would b e  under taken ,  

some c o o p e r a t i v e  o r  marching funds  might be a v a i l a b l e  from o t h e r  agencies-- 

e i t h e r  s t a t e  o r  f e d e r a l .  I n  a d d i t i o n ,  t h e  c o s t  of pe rsonne l  who would b e  

p a r t i c i p a t i n g  on s p e c i f i c  problems could  b e  p a i d  by t h e  agency l end ing  

o r  a s s i g n i n g  such  p e r s o n n e l  t e m p o r a r i l y  t o  t h e  c e n t e r  would remain under 

t h e  a d m i n i s t r a t i v e  d i r e c t i o n  of t h e i r  own agency b u t  would have t h e  

f a c i l i t i e s  of t h e  c e n t e r  f o r  u s e  d u r i n g  t h e  course  of t h e i r  s t u d i e s -  

The c o s t s  o f  i n v e s t i g a t i o n s  c a r r i e d  on f o r  i n d u s t r y ,  c o n s u l t a n t s ,  o r  

o t h e r  p r i v a t e  e n t i t i e s  would a l s o  be p a i d  i n  f u l l  o r  f n  l a r g e  p a r t  by 

t h e  group r e q u e s t i n g  such s t u d y .  

A p o r t i o n  of t h e  c o s t  of some equipment,  such a s  w e l l  logg ing  equipment, 

could  p o s s i b l y  be  recovered  by making such  equipment a v a i l a b l e  on a  

l e a s e  o r  r e n t a l  b a s i s  f o r  i n d i v i d u a l  ass ignments  t o  p r i v a t e  consu l tan t s - -  

e i t h e r  w i t h  o r  w i t h o u t  an o p e r a t i o n .  

Es tab l i shment  of t h e  c e n t e r  shou ld  n o t  be  under taken ,  however, u n l e s s  

c o n s t r u c t i o n ,  equipment,  and o p e r a t i n g  c n c t s  f o r  a t  Leas t  t h e  f i r s t  f l v e  

y e a r s  could  probably  5e guaran teed  i n  f i n a n c i n g  from on ly  s t a t e  s o u r c e s .  



POSSIBLE RESEARCH PROBLEMS 

P o s s i b l e  r e s e a r c h  f o r  c o n s i d e r a t i o n  by t h e  r e s e a r c h  c e n t e r  s t a f f  cou ld  

i n c l u d e  such problems a s :  

1. Flood s t o r a g e  i n  a q u i f e r s  i n  c o n j u n c t i o n  w i t h  s u r f a c e  

r e s e r v o i r s .  

2 .  Ana lys i s  of r e t u r n  flows i n  v a l l e y s  such as those  of t h e  

P a y e t t e  and Boise  r i v e r s ,  

3 .  Economics of groundwater development f a r  v a r i o u s  u s e s  

4. B a s i c  g e o l o g i c  d a t a  a s  r e l a t e d  t o  groundwater occur rence  

and development . 
5.  De te rmina t ion  of a q u i f e r  c o e f f i c i e n t s  p a r t i ~ u l , ? r ?  y < > ? r  ani c r or k. 

6 .  E v a l u a t i o n  of minimum w e l l  c o n s t r u c t i o n  s t a n d a r d s  p r e s e n t l y  

i n  e f f e c t ,  as r e l a t i n g  t o  c o n s e r v a t i o n  a s  ,we l l  as p u b l l c  

h e a l t h .  

7 .  A p p l i c a t i o n  of new d r i l l i n g  t e c h n i q u e s  and m a t e r i a l s  co 

Idaho groundwater development. 

8. Hydrology of s m a l l  b a s i n s  and r e l a t e d  a q u i f e r  sys tems.  

9 .  Geophysical  methods a s  r e l a t e d  t o  e x p l o r a t i o n  f o r ,  o r  

development o f ,  Idaho groundwater.  

10 .  Lega l  o r  l e g i s l a t i v e  requ i rements  f o r  groundwater management. 

11. S t u d i e s  of groundwater r e c h a r g e ,  n a t u r a l  and a r t i f i c i a l .  

12.  S t u d i e s  of groundwater p o l l u t i o n  and c o r r e c t i v e  measures.  

13 ,  Groundwater movement s t u d i e s  through use  of t r a c e r s ,  

remote s e n s i n g ,  e t c .  

1 4 ,  Management and optimum u t i l i z a t i o n  of groundwater s t o r a g e  


