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Denver, Colorado 


Dear M r .  Chairman: 

Your committee appointed t o  review t h e  s u r f a c e  
and underground wa te r  s u p p l i e s  of t h e  s t a t e  has  com-
p l e t e d  i t s  assignment and submits t h e  accompanying 
f i n a l  r e p o r t  and recommendations the reon ,  

The committee 's  s tudy  of o u r  water  problems 
c l e a r l y  demonstrated t h e  need f o r  c o r r e c t i v e  a c t i o n ,  and 
t h e  committee has  t h e r e f o r e  adopted t h e  accompanying 
recommendations a s  measures t o  meet t h i s  need, The com- 
p l e x i t i e s  of t h e s e  problems a r e  so  g r e a t ,  however, t h a t  
c o n s i d e r a t i o n  may want t o  be given t o  a d d i t i o n a l  s tudy 
and recommendations concerning o u r  water  problems, 

Respec t fu l ly  Submitted, 

Frank L, G i l l ,  Chairman 
Committee on Water 



FORE WORD 


The L e g i s l a t i v e  Counc i l ' s  Committee on Water was c r e a t e d  
under t h e  p r o v i s i o n s  of House J o i n t  Reso lu t ion  No. 1030, 1964 r e g u l a r  
s e s s i o n ,  t o  s tudy  t h e  s u r f a c e  and underground water  s u p p l i e s  of t h e  
s t a t e .  Recognizing t h e  complex i t i e s  of o u r  wate r  problems and t h e  
varying c o n d i t i o n s  which e x i s t  i n  d i f f e r e n t  a r e a s  w i t h i n  Colorado, t h e  
Counci l  appointed t h e  fo l lowing  23-member committee t o  c a r r y  o u t  t h i s  
assignment: 

Sena to r  Frank L. G i l l ,  Chairman Represen ta t ive  Ar thu r  L. Andersen 
Represen ta t ive  Frank A. Kemp, Jr., Represen ta t ive  H. George Autry 

Vice Chairman Represen ta t ive  Robert  S. Eberhardt  
Sena to r  Raymond W. Braiden Represen ta t ive  William M. G r i f f i t h  
Sena to r  Fay DeBerard Represen ta t ive  Ted E. Lewis 
Sena to r  Wilkie Ham Represen ta t ive  Harold L. McCormick 
Sena to r  Harry M. Locke Represen ta t ive  Hiram A. McNeil 
Sena to r  C a r l  J. Magnuson Represen ta t ive  Clarence  H. Quin lan  
S e n a t o r  Floyd O l i v e r  Represen ta t ive  R. D. Saunders 
Sena to r  Wilson Rockwell Represen ta t ive  Robert  Scha fe r  
Sena to r  Ranger Rogers Represen ta t ive  Oakley Wade 
Sena to r  Dale P. T u r s i  Represen ta t ive  Ar thu r  M. Wyatt 

Represen ta t ive  C. P. Lamb, chairman of t h e  L e g i s l a t i v e  Counci l ,  a l s o  
served a s  an ex o f f i c i o  member of t h e  committee. 

The bulk of t h e  committee 's  a c t i v i t i e s  c o n s i s t e d  of conducting 
meetings i n  v a r i o u s  a r e a s  of t h e  s t a t e  t o  d i s c u s s  wate r  problems wi th  
u s e r s ,  admin i s t e r ing  o f f i c i a l s ,  eng inee r s ,  l awyers ,  and o t h e r  i n t e r e s t e d  
persons.  The exchange of i d e a s  and in format ion  concerning wate r  sup- 
p l ie ' s  and problems i n  Colorado which took p l a c e  a t  t h e s e  meet ings  
r e s u l t e d  i n  t h e  accompanying r e p o r t  and recommendations of t h i s  com-
m i t t e e .  

The committee and s t a f f  were a ided  i n  t h e i r  endeavors by 
numerous s t a t e ,  l o c a l ,  and f e d e r a l  o f f i c i a l s ,  a s  w e l l  a s  by s e v e r a l  
p r i v a t e  i n d i v i d u a l s  concerned about  t h e  s t a t e ' s  wa te r  problems. M r .  
Morton W. B i t t i n g e r ,  a s s o c i a t e  r e s e a r c h  eng inee r  a t  Colorado S t a t e  
Un ive r s i t y ,  se rved  a s  t h e  committee 's  c o n s u l t a n t  on wa te r  s u p p l i e s  and 
problems. Miss C l a i r  T. S i p p e l ,  s e c r e t a r y  of t h e  L e g i s l a t i v e  Reference 
O f f i c e ,  and M r .  P h i l l i p  E. Jones ,  s e n i o r  r e s e a r c h  a n a l y s t  from t h e  
L e g i s l a t i v e  Counc i l ' s  s t a f f ,  a l s o  a s s i s t e d  t h e  committee. 

Lyle  C. Kyle 
November 10,  1964 D i r e c t o r  
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COMMITTEE FINDINGS AND RECOMMENDATIONS 

I n  accordance  w i t h  t h e  p r o v i s i o n s  of House J o i n t  Reso lu t i on  No. 
1030, 1964 r e g u l a r  s e s s i o n ,  t h e  L e g i s l a t i v e  C o u n c i l ' s  Committee on 
Water ha s  completed i t s  s t u d y  of  t h e  s u r f a c e  and underground wate r  
s u p p l i e s  of  t h e  s t a t e .  On t h e  b a s i s  of  t h i s  s t u d y ,  a  g e n e r a l  summary 
of which i s  con t a ined  i n  i t s  accompanying r e p o r t  e n t i t l e d  "Water 
Problems i n  Colorado, '  t h e  committee submi t s  t h e  fo l l owing  recommen-
d a t i o n s t 

1. Tha t  l e a i s l a t i o n  b e  a d o ~ t e d  t o  ~ e r m i t  t h e  o r a a n i z a t i o n  of 
,Local around wa t e r  d i s t r i c t s .  Such d i s t r i c t s  shou ld  b e  under l o c a l  
c o n t r o l  and d i r e c t i o n  and should  be  a u t h o r i z e d ' t o  r e g u l a t e  and manage 
t h e  ground wa t e r  s u p p l i e s  w i t h i n  t h e i r  a r e a s .  The committee b e l i e v e s  
t h a t  any l e g i s l a t i o n  concern ing  ground w a t e r  should  p r o t e c t  t h e  r i g h t s  
of e x i s t i n g  w e l l s .  F u r t h e r ,  t h e  committee b e l i e v e s  t h a t  a  r e c h a r g e  
o r  pumping system i s  needed i n  Colorado t o  s u s t a i n  underground wa t e r  
s t o r a g e  and t o  e f f e c t u a t e  a  s o l u t i o n  t o  t h e  problem of  s a l t  d e p o s i t s  
r e s u l t i n g  from t h e  c o n t i n u i n g  u s e  and r e -u se  of  w a t e r ,  and l o c a l  ground 
w a t e r  d i s t r i c t s  could  be  u t i l i z e d  t o  c a r r y  o u t  t h i s  program along w i t h  
t h e i r  o t h e r  a c t i v i t i e s .  

2. T h a t  t h e  Genera l  Assembly d i r e c t  t h e  S t a t e  Fnclineer t o  deny 
c a l l s  on s u r f a c e  s u m l i e s  used t o  i r r i a a t e  mountain meadows on a t h r e e -
yea r  t r i a l  b a s i s .  i n c l u d i n a  a  ~ r o v i s i o n  t h a t  t h e r e  be  no i n c r e a s e  i n  
e x i s t i n a  D r i o r i t i e s  i n  t h e  mountain v a l l e y s  a t  t h e  t ime  t h i s  becomes 
e f f e c t i v e .  and t h a t  amendment be  submi t t ed  t o  ~ r o v i d e  f o r  t h i s  ~ r o  an -
cedu re  i n  o u r  c o n s t i t u t i o n .  S i m i l a r l y ,  c o n s i d e r a t i o n  may want t o  b e  
g iven  t o  p rov id ing  t h a t  a  s e n i o r  d e c r e e  be  l i m i t e d  t o  a number of  m i l e s  
of r i v e r  ove r  which a  c a l l  could  be  made, o r  th rough  a p p l i c a t i o n  of  an  
e f f i c i e n c y  r a t i n g  system. 

3 .  Tha t  t h e  l o s s  of  wa t e r  from e v a ~ o r a t i o n  i n  on-stream 
r e s e r v o i r s  be  charaed  a s a i n s t  t h e  r e s e r v o i r .  and t h a t  t h e  S t a t e  En-
be  a u t h o r i z e d  t o  r e a u i r e  on-s t ream r e s e r v o i r s  t o  Dass o r  r e l e a s e  -
amount of n a t u r a l  in - f lows .  

4 .  Tha t  l e a i s l a t i o n  be  a d o ~ t e d  s i m i l a r  t o  t h e  o u t l i n e  i n  
A ~ ~ e n d i xC i n  t h e  accom~anv ina  r e ~ o r t  t o  ~ r o v i d e  a s t r o n a e r  w e l l  d r i l l -
i n a  l a w  and t o  r e a u i r e  b e t t e r  w e l l  c o n s t r u c t i o n  i n  o r d e r  t o  ~ r e v e n t  
t h e  ~ r o b l e m  of  l e a k s  and ~ o s s i b l e  con t amina t i on  of  a a u i f e r s .  

The committee a l s o  b e l i e v e s  t h a t  t h e  was t i ng  o f  wa t e r  by 
ph rea tophy t e s  i s  a  problem and t h a t  it would b e  b e n e f i c i a l  i f  t h e r e  
could  be  a s t a t e  program t o  r educe  t h i s  waste .  I n  r e g a r d  t o  t h e  com- 
p r ehens ive  s t u d y  recommended by t h e  Colorado Water Congress  and o t h e r s  
a t  t h e  commi t tee ' s  meet ing i n  Denver ( page  23 of  t h e  accompanying 
r e p o r t ) ,  t h e  committee dec ided  t h a t  t h i s  was a d e c i s i o n  t o  be  made 
a f t e r  s ee ing  how much w a t e r  l e g i s l a t i o n  was o f f e r e d  i n  t h e  1965 s e s s i o n  
i n  o r d e r  t o  de t e rmine  t h e  n e c e s s i t y  of such a comprehensive s tudy .  
Howsver, t h e  committee a g r e e s  t h a t  more s t u d y  i s  needed i n  r e g a r d  t o  
changing t h e  c o n s t i t u t i o n a l  o r d e r  of p r i o r i t y  f o r  u s e  o f  wa te r  and 
a l lowing  a  change i n  u s e  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  f o l l owing  t h e  
purchase  of  a g r i c u l t u r a l  l and  and accompanying wa t e r  r i g h t s .  



WATER PROBLEMS I N  COLORADO 


Water i s  t h e  most impor tan t  s i n g l e  r e sou rce  i n  Colorado today,  
and i t s  a v a i l a b i l i t y  and p rope r  u se  i s  e s s e n t i a l  t o  t h e  s t a t e ' s  
economic f u t u r e .  With wa te r  of s u f f i c i e n t  q u a n t i t y  and q u a l i t y ,  t h e  
s t a t e  can con t inue  t o  grow and p rospe r ;  wi thout  wate r ,  a t  b e s t  t h e r e  
can on ly  be economic s t a g n a t i o n  and e v e n t u a l  depress ion .  

There would be l i t t l e  concern about  t h e  a v a i l a b i l i t y  of wate r  
i f  t h e  people  i n  t h i s  s t a t e  were allowed t o  u se  t h e  wa te r  produced i n  
t h e  major r i v e r  b a s i n s  of Colorado -- an annual  average  t o t a l  of 
16,030,000 a c r e  f e e t  -- b u t  Colorado s h a r e s  i t s  wa te r  w i th  i t s  down-
st ream s i s t e r  s t a t e s ,  l a r g e l y  t o  t h e  sou th  and .wes t ,  through i n t e r s t a t e  
agreements. Consequently,  t h e  amount of wa te r  a v a i l a b l e  f o r  use  i n  
Colorado i s  l i m i t e d ,  and q u e s t i o n s  c o n t i n u a l l y  a r i s e  a s  t o  t h e  b e t t e r  
usage of t h a t  wa te r  which i s  a v a i l a b l e .  

I n  1964, t h e  Colorado Genera l  Assembly d i r e c t e d  t h e  L e g i s l a t i v e  
Counci l  t o  appo in t  a committee " t o  make a  comprehensive s tudy  of t h e  
s u r f a c e  and underground w a t e r  s u p p l i e s  of t h e  s t a t e . "  I n  c a r r y i n g  o u t  
t h i s  ass ignment ,  t h e  23-member committee he ld  a s e r i e s  of  meet ings  i n  
v a r i o u s  a r e a s  of t h e  s t a t e  t o  d i s c u s s  problems of wa te r  w i th  wa te r  
u s e r s ,  admin i s t e r ing  o f f i c i a l s ,  e n g i n e e r s ,  lawyers ,  and o t h e r  i n t e r e s t e d  
persons .  Th i s  r e p o r t  i s  based on t h e  a c t i v i t i e s  of t h e  committee and 
t h e  tes t imony and m a t e r i a l s  submi t ted  t o  t h e  committee dur ing  t h e  course  
of i t s  meetings.  

Sources  of Water i n  Colorado 

The s t a t e ' s  w a t e r  s u p p l i e s  o r i g i n a t e  i n  t h e  atmosphere, bu t  
once it reaches  t h e  ground it may e i t h e r  become p a r t  of a  s t r eam ' s  
s u r f a c e  f low o r  it may f i n d  i t s  way benea th  t h e  e a r t h ' s  s u r f a c e  where 
it may be s t o r e d  a s  ground o r  underground water .  

Su r f ace  Water 

Su r face  wa te r  i n  Colorado i s  l o c a t e d  i n  f i v e  major r i v e r  
b a s i n s  -- t h e  North P l a t t e  River  b a s i n ;  t h e  South P l a t t e  River  bas in ;  
t h e  Arkansas R ive r  bas in ;  t h e  Rio Grande River  b a s i n ;  and t h e  Colorado 
R ive r  system i n c l u d i n g  t h e  Yampa R ive r ,  t h e  White River ,  t h e  Gunnison 
River ,  t h e  San Juan  and Dolores  R ive r s ,  and t h e  Colorado River ,  

These f i v e  b a s i n s  p rov ide  an annual  average v i r g i n  produc t ion  
of 16,030,000 a c r e  f e e t  of water .  Of t h i s  t o t a l ,  a s  of January  1, 
1963, an e s t ima ted  5,243,000 a c r e  f e e t  i s  consumed i n  Colorado and t h e  
remainder,  o r  ap  rox imate ly  11,000,000 a c r e  f e e t ,  f lows  o u t  of t h e  
s t a t e  each year .  !? 

1. Taken from d a t a  con ta ined  i n  Informat ion  B u l l e t i n  No. 22, August 

28, 1964, Colorado Water Conserva t ion  Board. 




Ground Water 

Water found beneath  t h e  s u r f a c e  of t h e  e a r t h  i s  known a s  
ground o r  underground water,. T h i s  wate r  i s  found i n  a q u i f e r s ,  o r  
underground r e s e r v o i r s ,  i n  vary ing  q u a n t i t i e s  and q u a l i t i e s .  I n  Colo- 
rado,  t h e r e  a r e  f o u r  major a q u i f e r s  -- ( 1 )  t h e  a l luv ium and t e r r a c e  
d e p o s i t s  of t h e  South P l a t t e  Va l l ey  and i t s  major t r i b u t a r i e s :  ( 2 )  t h e  
a l luvium t e r r a c e  d e p o s i t s  of t h e  Arkansas Val ley  and i t s  major t r i b u -  
t a r i e s ;  (3 )  t h e  v a l l e y  f i l l  i n  t h e  San Lu i s  Val ley ;  and ( 4 )  t h e  Ogal- 
l a l a  format ion i n  t h e  high p l a i n s  a r e a  of Eas t e rn  Colorado. There i s  
l i t t l e  ground water  i n  t h e  western  p a r t  of t h e  s t a t e .  

Much of t h e  d i s c u s s i o n  concerning ground water  c e n t e r s  on t h e  

importance of recogniz ing  t h e  t ype  of a q u i f e r  i n  which t h e  ground 

wate r  i s  found. I n  g e n e r a l ,  two t y p e s  of a q u i f e r s  may be desc r ibed  --
( 1 )  t h e  shal low a l l u v i a l  a q u i f e r s  w i th  a f r e e  ground water  t a b l e  i n  
hydrau l i c  connect ion wi th  s u r f a c e  wate r  f low,  and ( 2 )  ' c o n f i n e d '  o r  
" a r t e s i a n "  a q u i f e r s  which a r e  recharged p r i m a r i l y  from ou tc rop  a r e a s  
u sua l ly  some d i s t a n c e  from t h e  p a r t  of t h e  a q u i f e r  being pumped. The 
f i r s t  t ype  of a q u i f e r ,  w i th  i t s  h y d r a u l i c  connec t ion  wi th  s u r f a c e  
f lows,  must be considered a p a r t  of t h e  t o t a l  wa te r  system of t h e  
bas in ,  bu t  t h e  second type  of "conf inedu  a q u i f e r  may o f t e n  be t r e a t e d  
s e p a r a t e l y  from s u r f a c e  water .  On t h e  whole, t h e  conf ined- type aqui-  
f e r s  r e c e i v e  n e g l i g i b l e  recharge  i n  comparison t o  normal withdrawal s o  
t h a t  t h e  u se  of t h i s  wate r  i nvo lves  a t y p e  of mining ope ra t ion .  

Aqui fe rs  do no t  f a l l  n e a t l y  i n t o  one t y p e  o r  t h e  o t h e r  and, 

consequent ly ,  t h e  phys i ca l  s i t u a t i o n s  w i t h i n  each b a s i n  and each 

a q u i f e r  must be cons idered  i n  each a r e a .  


Some Basic D i f f e r ences  Between Sur face  and Ground water* 

Su r face  and ground water  have widely  d i f f e r e n t  c h a r a c t e r i s t i c s .  
Many s t a t e s  govern both  by a  s i n g l e  t h e o r y  of law and commonly by a  
s i n g l e  s e t  of s t a t u t o r y  r e g u l a t i o n s .  These laws r a r e l y  recognize  t h e  
d i f f e r e n c e  and, t h u s ,  pose many problems t o  wa te r  u s e r s  and t o  t h o s e  
concerned wi th  t h e  optimum b e n e f i c i a l  development of t h e  resource .  

Some of t h e  d i f f e r e n c e s  i n  t h e  two types  of wa te r  a r e  shown 
i n  t h e  fo l lowing  comparative s t a t e m e n t s  t h a t  a r e  g e n e r a l l y  a p p l i c a b l e  
t o  s u r f a c e  and ground water:  

2. 	 Colorado Ground Water C i r c u l a r  No. 6, "Legal and Management Problems 
Rela ted  t o  t h e  Development of an A r t e s i a n  Ground-Water Reservoi r ,*  
by Edward A .  Moulder, United S t a t e s  Geologica l  Survey and Colorado 
Water Conservat ion Board, 1962, p. 2. 



Sur face  Water 	 Ground Water 

1, 	 A v a i l a b i l i t y  i n  terms of 1. A v a i l a b i l i t y  i n  terms of 
t ime i s  widely v a r i a b l e  t ime i s  in f luenced  on ly  
depending l a r g e l y  on v a r i a -  s l i g h t l y  by v a r i a t i o n s  i n  
t i o n s  i n  c l i m a t i c  c o n d i t i o n s .  c l i m a t i c  cond i t i ons .  

2. Withdrawals a r e  l i m i t e d  
l a r g e l y  by t h e  p e r e n n i a l  

2. Withdrawals may exceed t h e  
p e r e n n i a l  supply s u b s t a n t i -  

supply owing t o  r e l a t i v e l y
smal l  amount of s to rage .  

a l l y  f o r  extended p e r i o d s  
of t ime acco rd in  t o  t h e  
amount of wa te r  Pn  s to rage .  

3. Most, i f  n o t  a l l ,  of t h e  
p e r e n n i a l  supply can be with- 
drawn from a  s i n g l e  p o i n t  
w i t h i n  t h e  system. 

3. Only a  smal l  p a r t  of t h e  
p e r e n n i a l  supply can be 
withdrawn from a s i n g l e
p o i n t .  

4 ,  The r a t e  of t r a n s m i s s i o n  of 4 .  The r a t e  of t r ansmis s ion  of  
wate r  from p l a c e  t o  p l a c e  
w i t h i n  t h e  system i s  r a p i d .  

wa te r  from p l a c e  t o  p l a c e  
i s  comparat ively  ve ry  slow. 

Another d i f f e r e n c e  perhaps  worth no t ing  he re  i s  t h a t  t h e r e  i s  
much l e s s  l o s s  from evapora t ion  i n  underground s t o r a g e  than  t h e r e  i s  
i n  s u r f a c e  s t o r a g e .  

The Appropr i a t i on  of Water Doct r ine  i n  Colorado 

Water u se  i n  t h e  Uni ted S t a t e s  i s  l a r g e l y  based on two d i f -  
f e r e n t  d o c t r i n e s  -- t h e  r i p a r i a n  d o c t r i n e  whereby t h e  r i g h t  of use  
r e s i d e s  i n  t h e  ownership of r i p a r i a n  l a n d s ,  o r  l a n d s  a d j o i n i n g  t h e  
wate r ,  and t h e  a p p r o p r i a t i o n  d o c t r i n e  which g e n e r a l l y  g r a n t s  t o  an in-
d i v i d u a l  a p e r p e t u a l  r i g h t  t o  u s e  a s p e c i f i e d  q u a n t i t y  of wate r  f o r  a  
s p e c i f i e d  b e n e f i c i a l  use .  Under t h e  a p p r o p r i a t i o n  d o c t r i n e ,  t h e  
f i r s t  person t o  be awarded a r i g h t  o r  dec ree  i s  s u p e r i o r  t o  a l l  sub- 
sequent  r i g h t s  o r  d e c r e e s  f o r  t h e  same b e n e f i c i a l  use  of wate r ,  i ,e. ,  
" t h e  f i r s t  i n  t ime i s  f i r s t  i n  r i g h t , "  and, i n  t ime of s h o r t  s u p p l i e s  of 
wate r ,  may s h u t  down a l l  j u n i o r  d e c r e e s  u n t i l  he has  r ece ived  h i s  ap-
p r o p r i a t e d  amount of water .  

Colorado,  a long  wi th  most of t h e  o t h e r  wes te rn  s t a t e s  w i th  
a r i d  o r  semi-ar id  c l i m a t e s ,  f o l l o w s  t h e  a p p r o p r i a t i o n  of wate r  d o c t r i n e .  
The b a s i c  p r o v i s i o n s  cover ing  t h i s  d o c t r i n e  a r e  conta ined  i n  S e c t i o n s  
5 and 6 of A r t i c l e  X V I  i n  Colorado ' s  C o n s t i t u t i o n :  

S e c t i o n  5. Water, p u b l i c  p rope r ty .  The water  
of every  n a t u r a l  s t ream,  n o t  h e r e t o f o r e  app rop r i a t ed ,
w i t h i n  t h e  s t a t e  of Colorado,  i s  hereby d e c l a r e d  t o  
be t h e  p r o p e r t y  of t h e  p u b l i c ,  and t h e  same i s  dedi -
c a t e d  t o  t h e  use  of t h e  people  of t h e  s t a t e ,  s u b j e c t
t o  a p p r o p r i a t i o n  a s  h e r e i n a f t e r  provided.  

S e c t i o n  6. D i v e r t i n s  unappropr ia ted  wa te r  --
r i o r i t y .  The r i g h t  t o  d i v e r t  t h e  unappropr ia ted  

c a t e r s  of any n a t u r a l  s t ream t o  b e n e f i c i a l  u s e s  
s h a l l  never  be denied.  P r i o r i t y  of a p p r o p r i a t i o n  



s h a l l  g ive  t h e  b e t t e r  r i g h t  a s  between t h o s e  us ing  
t h e  water  f o r  t h e  same purpose;  bu t  when t h e  waters  
of any n a t u r a l  stream a r e  no t  s u f f i c i e n t  f o r  t h e  
s e r v i c e  of a l l  t h o s e  d e s i r i n g  t h e  use of t h e  same, 
t hose  us ing  t h e  water  f o r  domestic purposes  s h a l l  
have t h e  p re fe rence  ove r  t hose  c la iming f o r  any 
o t h e r  purpose,  and those  us ing  t h e  water  f o r  a g r i -  
c u l t u r a l  purposes s h a l l  have p re fe rence  ove r  t h o s e  
using t h e  same f o r  manufacturing purposes.  

A s  may be noted,  no mention i s  made of ground water  i n  t h e s e  
two s e c t i o n s ,  no r  i s  such mention made i n  any o t h e r  s e c t i o n s  of t h e  
s t a t e ' s  c o n s t i t u t i o n .  Th i s  omission,  coupled wi th  t h e  l ack  of an 
e f f e c t i v e  law governing ground water ,  has  l e d  t o  t h e  s ta tement  t h a t  
" t h e r e  i s  v i r t u a l  anarchy i n  water  a d m i n i s t r a t i o n  i n  t h i s  s t a t e  t o -  
day. "3 

The use  of water  i n  Colorado i s  governed by t h r e e  t y p e s  of 
law -- c o n s t i t u t i o n a l  law, s t a t u t o r y  law, and case  law. Because of 
inadequate  c o n s t i t u t i o n a l  and s t a t u t o r y  p rov i s ions ,  ca se  law i s  q u i t e  
p reva len t  and has  been used o f t e n  by water  u s e r s  i n  o r d e r  t o  o b t a i n  
answers o r  s o l u t i o n s  t o  t h e i r  problems. 

Summary of Water Committee Meetinqs 

A t  i t s  o r g a n i z a t i o n a l  meeting on A p r i l  28, 1964, t h e  ~ e ~ i ; l a -  
t i v e  Council  Committee on Water agreed t h a t  a r e a  meet ings  should be 
he ld  i n  v a r i o u s  watersheds i n  t h e  s t a t e .  Th i s  would n o t  only provide 
l o c a l  people with  a chance t o  p r e s e n t  t h e i r  comments and problems t o  
t h e  committee but  it would a l s o  a l low t h e  members of t h e  committee t o  
become acquainted with  water  problems d i f f e r e n t  t h a n  those  i n  t h e i r  
own a reas .  With t h i s  i n  mind, t h e  committee he ld  two meetings i n  t h e  
Arkansas River  Val ley ,  one meeting on t h e  Western S lope ,  one meeting 
i n  t h e  San Luis  Val ley ,  one meeting i n  t h e  High P l a i n s ,  and one meet- ,  
ing i n  t h e  South P l a t t e  River  Basin. These a r e a  h e a r i n g s  were fol lowed 
wi th  a  meeting wi th  t e c h n i c a l  s t a f f  personnel  a t  Colorado S t a t e  Uni- 
v e r s i t y  i n  F o r t  C o l l i n s ,  and wi th  a f i n a l  day of h e a r i n g s  i n  Denver 
which was l a r g e l y  devoted t o  d i s c u s s i o n s  wi th  water  law a t t o r n e y s  and 
engineers .  

Arkansas River  Val ley  

The Arkansas RXver begins  i n  t h e  mountains of c e n t r a l  Colorado 
and f lows i n  a  south  and e a s t e r l y  d i r e c t i o n  through S a l i d a ,  Canon C i t y ,  
Pueblo, and a c r o s s  t h e  p l a i n s  i n  t h e  sou theas t e rn  p a r t  of t h e  s t a t e  
where it e n t e r s  Kansas e a s t  of Lamar. The average annual  consumptive 
use of water  i n  t h e  Arkansas River  Basin t o t a l s  968,000 a c r e  f e e t ,  
l eav ing  a remaining f low a t  t h e  s t a t e  l i n e  of some 200,000 a c r e  f e e t ,  
Demands by Kansas under t h e  Arkansas River  Compact have averaged 
50,000 a c r e  f e e t  annual ly  s i n c e  t h e  compact went i n t o  e f f e c t  i n  1949. 

3, 	 Statement by F e l i x  L. Sparks,  D i r e c t o r ,  Colorado Water Conservat ion 
Board, Minutes of Committee's Meetinq, October 8, 1964, page 11. 



Kansas i s  e n t i t l e d  o n l y  t o  a p o r t i o n  of t h e  w i n t  r f l ows ,  p l u s  a  pe r -
c e n t a g e  of t h e  s t o r a g e  i n  John  Mar t in  Rese rvo i r .  f 

The a l l uv ium and t e r r a c e  d e p o s i t s  of  t h e  Arkansas  R i v e r  V a l l e y  
and i t s  p r i n c i p a l  t r i b u t a r i e s  c o n s t i t u t e  an  impor t an t  a q u i f e r  i n  
Colorado.  Water i n  t h i s  a q u i f e r  i s  i n  h y d r a u l i c  connec t i on  w i t h  t h e  
s u r f a c e  f l o w  of  t h e  r i v e r ,  w i t h  heavy pumping a c t i v i t i e s  underway i n  
t h e  lower  p a r t  of t h e  b a s i n .  I n  f a c t ,  l o c a l  overdevelopment ,  owing 
l a r g e l y  t o  i nadequa t e  spac ing  of wells, was r e p o r t e d  f o r  some p l a c e s  
i n  t h e  v a l l e y  a s  f a r  back a s  1956.4 

Because of t h e  d i f f e r e n c e  i n  w a t e r  c o n d i t i o n s  and usage ,  t h e  
committee h e l d  two mee t ings  i n  t h e  Arkansas  R i v e r  V a l l e y  -- one i n  
Lamar on June  3 r d  f o r  t h e  lower  end of  t h e  b a s i n  and one i n  Pueblo  on 
J u n e  4 t h  f o r  t h e  upper  end of t h e  b a s i n .  

Lower R i v e r  Bas ic .  Water u s e r s  i n  t h e  lower  r e a c h e s  of  t h e  
Arkansas R ive r  exp re s sed  s u b s t a n t i a l  concern  w i th  t h e  e f f e c t s  of  pump-
i n g  on t h e  s u r f a c e  f l o w  o f  t h e  r i v e r ,  t r a n s p o r t a t i o n  l o s s e s  i n  t h e  
r i v e r  between t h e  upper  and t h e  lower  b a s i n s ,  i l l e g a l  d i v e r s i o n s  of 
s u r f a c e  f l ow ,  and problems connec ted  w i t h  abandoned w e l l s .  

Much of t h e  d i s c u s s i o n  a t  t h e  commit tee ' s  meet ing i n  Lamar 
revo lved  around t h e  e f f e c t s  of pumping on t h e  Arkansas  R i v e r ' s  s t r e am 
f low.  One of t h e  c o m p l a i n t s  was t h a t  t h e  pumping of w e l l s  i s  i n  
e f f e c t  changing t h e  p r i o r i t i e s  on t h e  r i v e r ,  n o t  by law b u t  by p r a c t i c e .  
M r .  M. W. B i t t i n g e r ,  committee c o n s u l t a n t ,  r e p o r t e d  t h a t  on t h e  b a s i s  
of ave r age  s t r e am f l o w  i n  August ,  s u r f a c e  d e c r e e s  f i l e d  l a t e r  t h a n  
1885 o r  1888 would n o t  be g e t t i n g  much w a t e r  from t h e  r i v e r  a s  t h e  
o l d e r  d e c r e e s  would be u s i n g  a l l  of t h e  a v a i l a b l e  s t r e am f low.  I n  
t h i s  connec t i on ,  M r .  John E.  Moore, on t h e  s t a f f  o f  t h e  Groundwater 
Branch of t h e  Un i t ed  S t a t e s  G e o l o g i c a l  Survey ,  s t a t e d  t h a t  an  unplanned 
development of t h e  ground-water  r e s e r v o i r  w i l l  r e s u l t  i n  a  d r a s t i c  
d e c r e a s e  i n  s t r e am f l o w  and w i l l  t h e r e f o r e  work a h a r d s h i p  on t h o s e  
s u r f a c e  d e c r e e s  downstream from t h e  w e l l s .  ( s e e  Appendix A f o r  t e x t  
of M r .  Moore 's  r e p o r t :  "Water Management S tudy  of Lower Arkansas  
R i v e r  Basin.  'I ) 

The l o s s  of w a t e r  on t h e  way downstream was d i s c u s s e d  a s  a  
problem a f f e c t i n g  bo th  lower  and upper  b a s i n  w a t e r  u s e r s .  It  was re-
p o r t e d  by one w a t e r  u s e r  t h a t  some of t h e  p r i o r i t i e s  ups t ream have t o  
r e l e a s e  400  t o  500 a c r e  f e e t  of w a t e r  i n  o r d e r  t h a t  a s e n i o r  d e c r e e  i n  
t h e  lower  a r e a  w i l l  r e c e i v e  67 a c r e  f e e t  of wa t e r .  The l o s s  i n  t r a n s -  
p o r t a t i o n  was a t t r i b u t e d  t o  pumping and t o  p h r e a t o p h y t e s  -- water-
u s i n g  o r  " j u n k u  v e g e t a t i o n  a long  t h e  r i v e r  such  a s  t r e e s ,  b rush ,  weeds, 
e t c .  

. 	 Taken from d a t a  c o n t a i n e d  i n  I n fo rma t ion  B u l l e t i n  No. 22,  August 
28, 1964, Colorado Water Conse rva t i on  Board. 

4. 	 Ground-Water S e r i e s  -- C i r c u l a r  4 ,  "Ground Water i n  Colorado and 
t h e  S t a t u s  of I n v e s t i q a t i o n s , "  by Thad G. McLaughlin, Un i t ed  S t a t e s  
G e o l o g i c a l  Survey and -co lo r ado  wa t e r  c o n s e r v a t i o n  Board, J a n u a r y  
1956, p. 8. 



I l l e g a l  d i v e r s i o n s  of  s u r f a c e  w a t e r ,  o r  w a t e r  be ing  t a k e n  o u t  
of i t s  o r d e r  of p r i o r i t y ,  was a n o t h e r  problem mentioned.  L a t e r ,  a t  
t h e  commi t t ee ' s  meet ing  i n  Denver on  Oc tober  8 t h ,  t h e  committee was 
informed t h a t  a s u i t  i s  t o  be b rough t  a g a i n s t  t h e  Oxford and H i g h l i n e  
D i t c h  Companies, and t h e  p l a i n t i f f s  w i l l  be t h e  F o r t  Lyon and C a t l i n  
D i t c h  Companies. R e p o r t e d l y ,  t h e  d e f e n d a n t s  a r e  pumping d i r e c t l y  from 
t h e  r i v e r  t o  supplement  t h e i r  s u r f a c e  a p p r o p r i a t i o n s  and a r e  i n t r o d u c i n g  
t h e  pumped w a t e r  i n t o  t h e i r  d i t c h e s  below t h e i r  h e a d g a t e s  s o  t h a t  it i s  
n o t  charged a g a i n s t  t h e i r  s u r f a c e  d e c r e e s ;  t h e  p l a i n t i f f s  w i l l  a t t e m p t  
t o  have t h i s  p r a c t i c e  s topped .  

Area r e s i d e n t s  a l s o  e x p r e s s e d  concern  w i t h  t h e  problem of  
abandoned w e l l s  which can  c o n t a m i n a t e  o r  p o l l u t e  ground w a t e r  s u p p l i e s  
of  o t h e r s .  I t  was r e p o r t e d  t h a t  some of  t h e s e  w e l l s  were i m p r o p e r l y
d r i l l e d  t o  beg in  w i t h ,  w h i l e  o t h e r s  are  b r e a k i n g  down because  no one  
plugged them a f t e r  t h e y  were no l o n g e r  b e i n g  used.  

The w a t e r  u s e r s  were d i s t r e s s e d  because  o f  t h e  l a c k  of s t a t e  
a s s i s t a n c e  and s t a t e  a c t i o n  i n  r e g a r d  t o  t h e i r  w a t e r  problems,  and 
s e v e r a l  recommendations f o r  l e g i s l a t i v e  c o n s i d e r a t i o n  were made t o  t h e  
committee. P e r h a p s  of g r e a t e s t  impor tance  i s  t h e  need f o r  t h e  s t a t e  
t o  e n a c t  s p e c i f i c  s t a t u t o r y  p r o v i s i o n s  d e a l i n g  w i t h  w a t e r  s o  t h a t  t h e  
i n d i v i d u a l  w a t e r  u s e r s  w i l l  n o t  have t o  go t o  t h e  c o u r t s  f o r  r e l i e f  
and answers  t o  t h e i r  problems.  

I n  t h i s  c o n n e c t i o n ,  v a r i o u s  -- and a t  times c o n f l i c t i n g  --
recommendations were made t o  t h e  committee.  One recommendation was 
t h a t  because  e a c h  wa te r shed  h a s  d i f f e r e n t  problems,  e a c h  d r a i n a g e  a r e a  
shou ld  be under  a  s e p a r a t e  law. A s i m i l a r  s u g g e s t i o n  was t h a t  t h e  
l e g i s l a t u r e  shou ld  p r o v i d e  t h e  machinery f o r  a r e a s  t o  form w a t e r  d i s -  
t r i c t s  and t o  a u t h o r i z e  l o c a l  a d m i n i s t r a t i o n  of t h e s e  d i s t r i c t s .  
Another  was t h a t  t h e  s t a t e  have one  a u t h o r i t a t i v e  l aw f l e x i b l e  enough 
t o  meet t h e  d i f f e r e n t  problems i n  t h e  d i f f e r e n t  a r e a s .  I t  was suq-
g e s t e d  by one pe r son  t h a t  wells need t o  b e  p u t  under  a s y s t e m  of p r i o r i -
t i e s ,  w h i l e  a n o t h e r  f e l t  t h a t  such  p r i o r i t i e s  were n o t  needed i n  t h e  
c o n t r o l  of ground w a t e r  use .  

I n  o r d e r  t o  meet some o f  t h e  o t h e r  problems connec ted  w i t h  
wells, a s t r o n g e r  w e l l  d r i l l i n g  l aw was urged.  A l s o ,  a  s p a c i n g  pro-  
v i s i o n  on t h e  l o c a t i o n  of wells i s  needed,  such a s  New Mexico h a s  i n  
i t s  law; f o r  example, no w e l l  c o u l d  be d r i l l e d  w i t h i n  o n e - f o u r t h  mile 
of a n  e x i s t i n g  w e l l  i n  t h e  same a q u i f e r .  

One c o n c l u s i o n  of  M r .  Moore 's  s t u d y  of  t h e  Lower Arkansas  
R i v e r  Bas in  was t h a t  i n  o r d e r  t o  a c h i e v e  t h e  maximum u s e  of t h e  a v a i l -  
a b l e  w a t e r  supp ly ,  ground and s u r f a c e  w a t e r  must be developed and 
managed a s  a  s i n g l e  supp ly .  

Upper R i v e r  Bas in .  Water u s e r s  i n  t h e  Upper R i v e r  Bas in  
r e p o r t e d  a  number of t h e  same problems a s  t h o s e  r e p o r t e d  by downstream 
u s e r s .  S i m i l a r  t o  comments made i n  Lamar, t h e  D i v i s i o n  Eng ineer  s t a t e d  
t h a t  s u r f a c e  w a t e r  r i g h t s  j u n i o r  t o  1887 a r e  becoming q u i t e  m a r g i n a l  
a l o n g  t h e  upper  p a r t  of t h e  r i v e r ,  b u t  t h i s  s i t u a t i o n  i s  compounded by 
t h e  f a c t  t h a t  ground w a t e r  i s  n o t  s o  e a s i l y  o b t a i n e d  a s  it i s  i n  t h e  
lower  v a l l e y  a r e a s  because  of g e o l o g i c a l  c o n d i t i o n s .  



Charges  were made a t  t h e  Pueb lo  meeting t h a t  t h e  u s e  of  pumps 
i n  t h e  lower  b a s i n  i s  d e p l e t i n g  t h e  r i v e r ' s  s u r f a c e  f low.  T r a n s p o r t a -
t i o n  l o s s  of  s u r f a c e  s u p p l i e s  because  of  t h e  growth of junk v e g e t a t i o n  
a l o n g  t h e  r i v e r  was a l s o  ment ioned,  and it was e s t i m a t e d  t h a t  t h e r e  
c o u l d  be 5 0  p e r  c e n t  s a l v a g e  of t h i s  l o s s  i f  c o r r e c t i v e  measures were 
t a k e n .  

I n  a d d i t i o n ,  a maj80r problem was r e p o r t e d  t o  be  e v a p o r a t i o n  
l o s s e s  i n  s u r f a c e  r e s e r v o i r s .  The e x t e n t  of t h i s  problem was i n d i c a t e d  
by t h e  r e p o r t  t h a t  o v e r  a  p e r i o d  o f  28  y e a r s ,  i n c l u d i n g  some y e a r s  
when no w a t e r  was a v a i l a b l e ,  o n l y  16 p e r  c e n t  o f  t h e  amount of  w a t e r  
p u t  i n  t h e  G r e a t  P l a i n s  R e s e r v o i r  came o u t  i n  d i r e c t  f low.  The s t a t e ' s  
w a t e r  laws make no p r o v i s i o n  c o n c e r n i n g  e v a p o r a t i o n  l o s s e s  i n  reser-
v o i r s ,  b u t  a d i s t r i c t  c o u r t  d e c i s i o n  was r e n d e r e d  t h a t  an  o f f - s t r e a m  
r e s e r v o i r  must s t a n d  i t s  seepage  and e v a p o r a t i o n  l o s s e s  b u t  n o t  a n  
on-s t ream r e s e r v o i r .  I n  a c t u a l  p r a c t i c e ,  however, it was r e p o r t e d  a t  
t h e  Pueb lo  meet ing  and a g a i n  a t  t h e  Denver meet ing  on O c t o b e r  8 t h ,  a s  
a g e n e r a l  r u l e  no r e s e r v o i r  s u s t a i n s  t h i s  l o s s  b u t  makes it up th rough  
d i v e r s i o n s  from s u r f a c e  f low.  

S i m i l a r l y ,  t h e  c o m p l a i n t  was made t h a t  l a r g e  s t o c k  and o t h e r  
w a t e r  ponds a r e  t a k i n g  w a t e r  be long ing  t o  s u r f a c e  a p p r o p r i a t o r s .  
Another  problem mentioned was t h a t  t h e r e  a r e  t o o  many s t a t e  a g e n c i e s  
d e a l i n g  w i t h  w a t e r  -- t h e  S t a t e  E n g i n e e r ,  t h e  Colorado  Water Conserva- 
t i o n  Board, and t h e  Ground Water Commission -- and t h e r e  i s  a need f o r  
a c c u r a t e  measurements c o n c e r n i n g  s u r f a c e  and ground w a t e r  i n  t h e  
Arkansas  V a l l e y .  

I n  terms o f  recommendations a t  t h e  Pueb lo  mee t ing ,  it was 
s u g g e s t e d  t h a t  a l l  w a t e r  needs  t o  be r e g u l a t e d ,  t h e  same a s  s u r f a c e  
w a t e r  i s  r e g u l a t e d  now, b u t  t h e  i m p o r t a n t  p o i n t  i s  t h a t  t h e r e  must be 
s o m e ~ c o n t r o l son t h e  d r i l l i n g  of  wells. Along t h i s  l i n e ,  a n o t h e r  
s u g g e s t i o n  was t h a t  t h e  s t a t e  change from t h e  u s e  of  d e c r e e s  t o  a n o t h e r  
method -- v o l u m e t r i c  measurement r a t h e r  t h a n  r a t e  measurement,  i .e . ,  
w a t e r  c o u l d  come f rom s u r f a c e  o r  ground s u p p l i e s ,  o r  b o t h ,  u n d e r  a  
q u a n t i t a t i v e  measurement.  

The p r e v e n t i o n  of  t h e  growth o f  junk v e g e t a t i o n  a l o n g  t h e  
r i v e r  was a l s o  a recommendation, w i t h  t h e  a d d i t i o n a l  s u g g e s t i o n  t h a t  
d i v e r s i o n  d i t c h e s  and dams be made r e s p o n s i b l e  t o  a s s i s t  i n  t h i s  p re -  
v e n t i o n .  

The q u e s t i o n  was r a i s e d  a s  t o  whe the r  now i s  t h e  time t o  adop t  
a new law r e g a r d i n g  w a t e r  i n s t e a d  of  w a i t i n g  u n t i l  t h e  U n i t e d  S t a t e s  
G e o l o g i c a l  Survey comple tes  i t s  s u r v e y s  of  t h e  r i v e r ,  i . e . ,  a b e t t e r  
law c o u l d  be d r a f t e d  on t h e  b a s i s  o f  t h i s  i n f o r m a t i o n  which i s  a s  y e t  
u n a v a i l a b l e .  

Western S l o p e  

F o r  a l l  p r a c t i c a l  p u r p o s e s ,  t h e  Western S l o p e  of  Colorado i s  
dependent  on s u r f a c e  f l o w  t o  s u p p l y  i t s  w a t e r  needs ,  a n d ' a t  t h i s  t i m e ,  
a t  l e a s t ,  t h e r e  i s  v e r y  l i t t l e  ground w a t e r  development  i n  t h i s  a r e a .  
The Colorado  R i v e r  System produces  some 11 ,460 ,000  a c r e  f e e t  o f  w a t e r  
e a c h  y e a r ,  and there  i s  a consumpt ive  u s e  of 1 ,640 ,000  a c r e  f e e t  



of t h i s  t o t a l  i n  Colorado,  l eav ing  9,820,000 f lowing o u t  of s t a t e .  
Under t h e  terms of t h e  Colorado R ive r  and Upper Colorado R ive r  Basin 
Compacts, Colorado i s  a l l o c a t e d  t h e  consumptive use  of 3,855,000 a c r e  
f e e t  annua l ly . l  

One of t h e  major q u e s t i o n s  i nvo lv ing  t h e  f u t u r e  of wa te r  use  
on t h e  Western Slope i s  d i r e c t l y  connected wi th  o i l  s h a l e  product ion.  
The p r i n c i p a l  d e p o s i t s  of o i l  s h a l e  i n  t h e  United S t a t e s  a r e  l oca t ed  
i n  Western Colorado, and t h e i r  importance t o  t h e  f u t u r e  economy of t h e  
s t a t e  cannot be minimized. The development of t h i s  i n d u s t r y ,  however, 
i s  expected t o  r e q u i r e  r a t h e r  s u b s t a n t i a l  amounts of wa te r ,  a s  fo l lows:  
1965 -- 5,000 a c r e  f e e t  p e r  yea r ;  1970 -- 40,000 a c r e  f e e t  p e r  yea r ;  
and by 1975 -- 250,000 a c r e  f e e t  p e r  year .5  Moreover, depending on t h e  
product ion process  u t i l i z e d ,  much of t h i s  wate r  w i l l  be t o t a l l y  con-
sumed s o  t h a t  t h e r e  w i l l  be r e l a t i v e l y  l i t t l e  r e t u r n  flow. 

The committee met i n  Glenwood Spr ings  on J u l y  18, 1964, t o  
review wa te r  s u p p l i e s  and problems on t h e  Western Slope.  It was 
po in ted  o u t  t h a t  t h e  o i l  s h a l e  i n d u s t r y  i s  i n  such an exper imenta l  
s t a g e  t h a t  no one r e a l l y  knows e x a c t l y  how much wa te r  w i l l  be r equ i r ed ,  
but  t h e  need w i l l  be s u b s t a n t i a l .  One p o s s i b l e  problem invo lves  t h e  
c o n s t i t u t i o n a l  p r i o r i t i e s  r ega rd ing  t h e  u se  of wa te r  -- ( 1 )  domest ic ,  
( 2 )  a g r i c u l t u r a l ,  and ( 3 )  i n d u s t r i a l  -- because i n  t h i s  a r e a  it might 
be more important  t o  t h e  r e g i o n ' s  economy t o  u se  wa te r  f o r  i n d u s t r i a l  
r a t h e r  than  f o r  a g r i c u l t u r a l  purposes.  

I n  t h i s  connec t ion ,  some companies have been buying ranches  i n  
t h i s  a r ea  i n  o r d e r  t o  o b t a i n  t h e i r  wate r  r i g h t s  and no t  t h e  land .  
There i s  a ques t ion  t h a t  i f  t hey  t r y  t o  change t h e  u se  of t h i s  wa te r  t o  
i n d u s t r i a l  purposes,  a c o u r t  s u i t  may be f i l e d  and t h e s e  companies 
could l o s e  t h e i r  investments .  That  i s ,  when t h e r e  i s  a change i n  use  
from perhaps 25 p e r  c e n t  consumptive use  f o r  perhaps  t h r e e  months a 
yea r  t o  100 p e r  c e n t  consumptive use  f o r  365 days  a yea r ,  t h e  o t h e r  
wate r  u s e r s  wi th  d e c r e e s  on t h e  same s u r f a c e  supply may o b j e c t .  A 
somewhat comparable s i t u a t i o n  was r epo r t ed  f o r  t h e  Eas t e rn  Slope where 
wate r  i s  i n j e c t e d  i n  t h e  secondary recovery  of o i l  -- t h e r e  i s  100 p e r  
c e n t  consumptive use  of t h e  wa te r  bu t  t h i s  use  r e t u r n s  more money t o  
t h e  a r ea  than  i f  t h e  wa te r  were used f o r  farming.  

The a p p r o p r i a t i o n  d o c t r i n e  i s  working ve ry  w e l l  on t h e  Western 
Slope,  and t h e  committee was cau t ioned  t h a t  any change t o  meet problems 
on t h e  Eas te rn  Slope should no t  upse t  t h e  system on t h e  Western Slope.  
Apparently,  wate r  u s e r s  on t h e  Western Slope do no t  encounte r  t h e  
problem of t r a n s p o r t a t i o n  l o s s e s  of wa te r  which was mentioned s o  f r e -  
quent ly  a t  Lamar and Pueblo and a t  subsequent meet ings  of t h e  committee 
on t h e  Eas t e rn  Slope.  However, it was r epo r t ed  t o  t h e  committee t h a t  
brush and t imber  on t h e  Western Slope use  wate r  which could o the rwi se  

1. 	 Taken from d a t a  conta ined  i n  Informat ion B u l l e t i n  No. 22, August 

28, 1964,' Colorado Water Conservat ion Board. 


5. 	 Water Requirements f o r  O i l  Sha l e ,  1960-1975; A Study f o r  t h e  Colo- 

rado Water Conservat ion Board by Cameron and Jones ,  Inc. ,  J u l y ,  




be p u t  t o  b e t t e r  o r  more b e n e f i c i a l  u s e  w i t h  b e t t e r  l a n d  and wa te r  
management p r a c t i c e s .  T h i s  misuse  o c c u r s  n o t  o n l y  a s  a r e s u l t  o f  
m o i s t u r e  b e i n g  absorbed by t h e  b r u s h  and t i m b e r ,  b u t  a l s o  because  of 
e v a p o r a t i o n  i n t o  t h e  a i r  when t h e  snow f a l l s  on t h e  b r a n c h e s  and n o t  
on t h e  ground where it can be absorbed  i n t o  t h e  s o i l .  

T h i s  misuse  of  w a t e r  on t h e  h i g h e r  l a n d s  res t r ic t s  t h e  b e n e f i t s  
t o  t h e  l a n d s  below due  t o  t h e  l o s s  i n  run-off  and underground w a t e r  
s t o r a g e .  The f i r s t  s t e p  i n  c o r r e c t i n g  t h i s  problem would be t o  compel 
d i t c h  owners t o  keep t h e i r  d i t c h e s  c l e a r  o f  t h e  growth of  t i m b e r ,  
b r u s h ,  e t c .  

One a t t o r n e y  a t  t h e  mee t ing  s t a t e d  t h a t  it i s  a l m o s t  i m p o s s i b l e  
i n  t h i s  s t a t e  t o  s a y  what a  g i v e n  w a t e r  r i g h t  i s  today  s i n c e ,  u n l i k e  
o t h e r  s t a t e s  such a s  Utah and Wyoming, o u r  S t a t e  E n g i n e e r  mere ly  f i l e s  
d e c r e e s  and d o e s  n o t  m a i n t a i n  an up- to -da te  r e c o r d  of w a t e r  r i g h t s .  
Consequen t ly ,  t h e  law s h o u l d  e s t a b l i s h  some c e n t r a l  p l a c e  o r  agency 
having t h e  r e s p o n s i b i l i t y  of n o t  o n l y  a d j u d i c a t i n g  w a t e r  r i g h t s  b u t  
a l s o  of m a i n t a i n i n g  a r e c o r d  of  t h e  w a t e r  r i g h t s ,  and t h i s  r e c o r d  
shou ld  be k e p t  c u r r e n t .  I t  was s u g g e s t e d  t h a t  t h i s  p r o c e d u r e  shou ld  
i n c l u d e  w e l l s  and t h a t  it would a l s o  be  a d v i s a b l e  t o  have  e a c h  change 
o r  t r a n s f e r  of  ownership  no ted .  

Another  s u g g e s t i o n  made t o  t h e  committee was t h a t  any w a t e r  
code must make it e s s e n t i a l  f o r  t h e  c l a i m a n t  t o  p rove  t h a t  t h e r e  would 
be no a d v e r s e  e f f e c t  on e x i s t i n g  w a t e r  r i g h t s  i f  h i s  a p p l i c a t i o n  f o r  a  
w a t e r  r i g h t  were approved.  

San L u i s  V a l l e y  

The w a t e r - b e a r i n g  m a t e r i a l s  b e n e a t h  t h e  f l o o r  o f  t h e  San L u i s  
V a l l e y  c o n s t i t u t e  one of  t h e  most u n u s u a l  a q u i f e r s  i n  t h e  c o u n t r y .  
The a q u i f e r  c o n s i s t s  of a s e r i e s  of  beds  of sand and g r a v e l  i n t e r b e d d e d  
w i t h  c l a y  and e x t e n d i n g  t o  a  d e p t h  of  many thousand f e e t .  The l a y e r s  
of c l a y  s e r v e  a s  c o n f i n i n g  beds  and c r e a t e  a r t e s i a n  p r e s s u r e s  i n  t h e  
u n d e r l y i n g  beds  of  sand and g r a v e l .  One w e l l  d r i l l e d  t o  a  d e p t h  of 
1,000 f e e t  e n c o u n t e r e d  more t h a n  50 s e p a r a t e  f l o w s  of w a t e r .  

Recharge t o  t h e  u p p e r  zones  of  t h e  a q u i f e r  i s  s u p p l i e d  l a r g e l y  
by t h e  u s e  of s u r f a c e  w a t e r  f o r  i r r i g a t i o n .  F o r  many y e a r s  t h e  c r o p s  
have been s u b i r r i q a t e d  by a  s h a l l o w  w a t e r  t a b l e  m a i n t a i n e d  by t h e  i n -  
f i l t r a t i o n  of s u r f a c e  w a t e r  t h r o u g h  d i t c h e s .  During t h e  d rough t  of t h e  
1 9 3 0 Q s ,  when t h e  supp ly  of s u r f a c e  w a t e r  was n o t  a d e q u a t e ,  w e l l s  were 
d r i l l e d  t o  s u p p l y  supp lementa l  w a t e r .  The two methods of i r r i g a t i o n  
a r e  a t  c r o s s  p u r p o s e s  -- one t r y i n g  t o  h o l d  t h e  w a t e r  t a b l e  a t  t h e  
r o o t  zone and t h e  o t h e r  p u l l i n g  t h e  w a t e r  t a b l e  down.6 

The San L u i s  V a l l e y  i s  l o c a t e d  i n  t h e  Rio  Grande R i v e r  Bas in  i n  
s o u t h - c e n t r a l  Colorado.  The Rio Grande R i v e r  h a s  an  e s t i m a t e d  a v e r a g e  
a n n u a l  v i r g i n  p r o d u c t i o n  of 1,130,000 a c r e  f e e t  of  w a t e r ;  o f  t h i s  t o t a l ,  
870,000 a c r e  f e e t  of  w a t e r  i s  consumed i n  Colorado ,  l e a v i n g  260,000 
a c r e  f e e t  f l o w i n g  o u t  o f  t h e  s t a t e .  The w a t e r s  of t h e  Rio  Grande R i v e r  

6. Ground-Water S e r i e s  -- C i r c u l a r  4 ,  p r e v i o u s l y  c i t e d ,  pp. 8-'). 



are  s u b j e c t  t o  t h e  t e r m s  of t h e  Rio  Grande River Compact. I n  recent 
y e a r s  Colorado h a s  n o t  been a b l e  t o  meet i t s  commitment under  t h e  
terms of  t h i s  compact,  and a s  o f  December 31, 1963, was i n  d e b t  t o  t h e  
e x t e n t  of 734,400 a c r e  f e e t '  o f  w a t e r . 1  

I n  a d d i t i o n  t o  t h e  r i v e r  b a s i n  p r o d u c t i o n ,  t h e r e  i s  a  s o - c a l l e d  
c l o s e d  b a s i n  n o r t h  and e a s t  of t h e  Rio  Grande. The Colorado  Water 
C o n s e r v a t i o n  Board e s t i m a t e s  a n  a v e r a g e  a n n u a l  w a t e r  p r o d u c t i o n  f o r  
t h i s  a r e a  of 270,000 a c r e  f e e t  from p r e c i p i t a t i o n ,  a l l  of  which i s  ap-
p l i e d  t o  consumptive use. The w a t e r  i n  t h i s  c l o s e d  b a s i n  d o e s  n o t  
r e a c h  t h e  r i v e r  sys tem,  and s i n c e  it c a n n o t  e s c a p e ,  t h e  w a t e r  evapor-  
a t e s ,  l e a v i n g  o n l y  t h e  s a l t  and o t h e r  m i n e r a l  d e p o s i t s  i n  t h e  ground. 

Water u s e r s  a p p e a r i n g  a t  t h e  c o m m i t t e e ' s  mee t ing  i n  Alamosa 
on J u l y  2 0 t h  p o i n t e d  o u t  t h a t  t h e r e  i s  n o t h i n g  t h e  G e n e r a l  Assembly 
can  do a b o u t  t h e  terms of t h e  Rio Grande R i v e r  Compact, a l t h o u g h  t h e r e  
i s  a p o s s i b i l i t y  t h a t  t h e  Colorado  Water C o n s e r v a t i o n  Board would 
r e n e g o t i a t e  t h e  compact i f  a r e g u l a t o r y  c l a u s e  on w a t e r  d e l i v e r y  c o u l d  
be i n c l u d e d .  The w a t e r  u s e r s  from t h e  c l o s e d  b a s i n  a r e a  seemed most 
concerned abou t  wells b e i n g  d r i l l e d  by p e r s o n s  n o t  hav ing  s u r f a c e  
r i g h t s  and who do n o t  t h e r e f o r e  add w a t e r  d i v e r t e d  from t h e  r i v e r  t o  
t h e  ground w a t e r  s t o r a g e .  These new wells a l s o  a r e  damaging t h e  wells 
of o l d e r ,  e s t a b l i s h e d  u s e r s  i n  t h e  v a l l e y  and r e s t r i c t i o n s  a r e  needed 
somewhere a l o n g  t h e  l i n e .  The Colorado  Ground Water Commission h a s  
r e c e i v e d  a p e t i t i o n  t o  d e c l a r e  a n  a r e a  n o r t h  of t h e  Rio  Grande R i v e r  
a s  a  c r i t i c a l  d i s t r i c t ,  o r  where t h e  d r i l l i n g  of new wells c o u l d  be 
r e s t r i c t e d .  T h i s  s i t u a t i o n  i s  u n d e r  s t u d y  and a r e p o r t  t h e r e o n  i s  
schedu led  t o  be  s u b m i t t e d  t o  t h e  commission i n  December. 

S i m i l a r  t o  o t h e r  a r e a s ,  problems of  i m p r o p e r l y  d r i l l e d  wells 
and l o s s e s  of w a t e r  i n  t r a n s p o r t a t i o n  were r e p o r t e d  t o  t h e  committee.  
Because of t h e  v a r i o u s  l a y e r s  of  underground w a t e r  i n  t h e  a r e a ,  some 
p o o r l y - d r i l l e d  wells have  combined o r  co-mingled d i f f e r e n t  w a t e r s ,  
and r e g u l a t i o n  i s  needed t o  p r e v e n t  t h i s .  

A major  problem f a c i n g  t h e  v a l l e y  i s  t h e  i n c r e a s i n g  c o l l e c t i o n  
of s a l t  which i s  r e t a i n e d  i n  t h e  c l o s e d  b a s i n .  An a v e r a g e  of  600,000 
a c r e  f e e t  of good w a t e r  i s  b r o u g h t  i n t o  t h e  b a s i n  each y e a r .  A s  t h i s  
wa te r  i s  used and r e u s e d ,  however, t h e  m i n e r a l  c o n t e n t  i n c r e a s e s  i n  
p a r t s  p e r  m i l l i o n  of d i s s o l v e d  s o l i d s  and e v e n t u a l l y  r e s u l t s  i n  a 
h igh  s a l i n e  s i t u a t i o n  i n  t h e  sump a r e a  o r  e a s t e r n  p a r t  of  t h e  v a l l e y  
where t h e  w a t e r  e v a p o r a t e s .  Moreover,  w h i l e  t h i s  problem i s  l o c a l i z e d  
i n  t h e  e a s t e r n  p a r t  of t h e  v a l l e y  a t  t h i s  t i m e ,  t h e  s i t u a t i o n  i s  
s p r e a d i n g  wes t  and cou ld  e v e n u t a l l y  d e s t r o y  t h e  p r o d u c t i v i t y  of  t h e  
e n t i r e  c l o s e d  b a s i n  a r e a .  

One s o l u t i o n  proposed i s  t o  i n s t a l l  d r a i n a g e  pumps t o  remove 

t h e  s a l t  a long w i t h  t h e  m i n e r a l i z e d  w a t e r  from t h e  b a s i n  i n s t e a d  of  

a l lowing  t h e  r a t h e r  h i g h l y  m i n e r a l i z e d  w a t e r  t o  c o l l e c t  i n  t h e  lower  

e a s t e r n  p a r t  where t h e  m o i s t u r e  i s  l o s t  th rough  t r a n s p i r a t i o n  -and 

e v a p o r a t i o n ,  l e a v i n g  o n l y  t h e  m i n e r a l s  i n  t h e  ground.  These pumps 


1. 	 Taken from d a t a  c o n t a i n e d  i n  I n f o r m a t i o n  B u l l e t i n  No. 22,  August 

28 ,  1964,  Colorado Water C o n s e r v a t i o n  Board. 
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would have t o  be l o c a t e d  p rope r ly  t o  be an e f f e c t i v e  s o l u t i o n ,  and 
t h e r e  would have t o  be a s u f f i c i e n t  amount of water t o  d i l u t e  t h e  
wate r  w i th  t h e  f l ow i n  t h e  Rio Grande R ive r  s o  t h a t  i t s  a d d i t i o n  would 
no t  p o l l u t e  t h e  r i v e r ' s  wate r  f o r  downstream u s e r s  i n  o t h e r  s t a t e s .  

O s a l l a l a  Formation 

Of t h e  f o u r  major ground-water p rov inces  i n  Colorado,  t h e  
Oga l l a l a  fo rmat ion  i s  t h e  l a r g e s t .  It cove r s  about  12,000 square  
mi l e s ,  i nc lud ing  a l l  o r  p a r t s  of t h e  fo l lowing  coun t i e s :  Lincoln,  
E l b e r t  , E l  Paso,  Pueblo,  Crowley, Baca, Prowers, Cheyenne, Kiowa, K i t  
Carson,  Washington, Yuma, P h i l l i p s ,  Logan, and Sedgwick. T h i s  province 
has  been sepa ra t ed  i n t o  t h r e e  major p a r t s  by Big Sandy Creek and t h e  
Arkansas River.  The l a r g e s t  p a r t  i s  n o r t h e a s t  of Big Sandy Creek and 
c e n t e r s  around Yuma County. The p a r t  southwest  of Big Sandy Creek i s  
i r r e g u l a r l y  shaped, being eroded,  i n  p a r t ,  by t r i b u t a r i e s  t o  t h e  Big 
Sandy and t h e  Arkansas. The t h i r d  p a r t  l i e s  sou th  of t h e  Arkansas 
River  i n  t h e  s o u t h e a s t  c o r n e r  of t h e  s t a t e . 7  

The gal la la format ion  c o n t a i n s  ground water  g e n e r a l l y  non-
t r i b u t a r y  t o  s u r f a c e  f low.  The a q u i f e r  i s  recharged on ly  by p r e c i p i -  
t a t i o n ,  and it i s  e s t ima ted  t h a t  probably n o t  more than  one i n c h  of 
t h e  normal annual  r a i n f a l l  (15 t o  18 i n c h e s )  r eaches  t h e  a q u i f e r .  
Unless  t h i s  c o n d i t i o n  changes,  t h e  ground wa te r  s u p p l i e s  could eventu- 
a l l y  be dep le t ed .  Thus, t h e  a q u i f e r  could be developed i n  one of two 
ways: ( 1 )  It could be developed on ly  t o  t h e  e x t e n t  of t h e  s a lvageab le  
recharge  so  t h a t  t h e  supply,  a l though  comparat ively  sma l l ,  w i l l  l a s t  
i n d e f i n i t e l y ;  o r ,  ( 2 )  i t s  wa te r  can be cons ide red  an expendable r e -  
source  s i m i l a r  t o  o i l ,  g a s ,  l e a d ,  o r  z i n c  and can  be "mined" o v e r  a  
per iod  of s e v e r a l  g e n e r a t i o n s ,  a f t e r  which it w i l l  be d e p l e t e d  t o  t h e  
p o i n t  where it can no l o n g e r  be used f o r  l a r g e - s c a l e  i r r i g a t i o n . 8  

The commit tee 's  meeting a t  Bur l ing ton  on August 31st was 
l a r g e l y  devoted t o  t h e  use  of w e l l s  i n  Cheyenne, Kiowa, K i t  Carson,  
Yuma, P h i l l i p s ,  Sedgwick, and Washington c o u n t i e s  wnich a r e  exper ienc-  
i ng  s u b s t a n t i a l  ground wa te r  development. For  example, i n  K i t  Carson 
County a lone  t h e  number of  w e l l s  h a s  i nc reased  from e i g h t  i n  1936 t o  
some 370 producing wells a t  t h e  p r e s e n t  t ime.  

A Nor theas t  Colorado Area Development Committee h a s  been 
organized f o r  t h e  purpose of s tudy ing  problems i n  t h e  h igh  p l a i n s  a r e a  
which t r anscend  county l i n e s  -- problems t h a t  a r e  impor tan t  f o r  t h e  
s o c i a l  and economic development of t h i s  a r e a .  The commit tee 's  number 
one p r o j e c t  i n  t h i s  r e s p e c t  i s  t h e  s tudy  of underground water  develop- 
ment i n  t h i s  a r e a ,  and t h e  s t a t u s  of t h i s  under tak ing  was r e p o r t e d  t o  

7. Colorado Ground Water C i r c u l a r  No. 5, "Ground Water i n  t h e  O g a l l a l a  
and Seve ra l  Consol ida ted  Format icns  i n  Colorado." by Edward A. 
Moulder, Uni ted S t a t e s  Geologica l  Survey and ~ o i o r a d o  Water Con- 
s e r v a t i o n  Board, December 1960; p. 1. 

8. Ground-Water S e r i e s  -- C i r c u l a r  4 ,  p rev ious ly  c i t e d ,  p. 13. 



t h e  w a t e r  committee a t  B u r l i n g t o n .  F i r s t  of  a l l ,  t h e  more i m p o r t a n t  
f a c t s  p e r t a i n i n g  t o  t h e  underground w a t e r  s i t u a t i o n  were o u t l i n e d  a s  
f o l l o w s :  

1. 	 Our p r i n c i p a l  w a t e r - b e a r i n g  i n f o r m a t i o n ,  t h e  Ogal- 
l a l a ,  u n d e r l i e s  some 9 , 0 0 0  s q u a r e  m i l e s  i n  E a s t e r n  
Colorado,  ( s e e  F i g u r e  1 ) .  The O g a l l a l a  f o r m a t i o n  
a l s o  u n d e r l i e s  p o r t i o n s  of Nebraska ,  Kansas ,  
Oklahoma, Texas ,  and New Mexico -- b e i n g  one of 
t h e  major  ground w a t e r  b a s i n s  of  t h e  U n i t e d  S t a t e s .  

. 	Under ly ing t h e  O g a l l a l a  i n  Co lorado  i s  a n  imper-
meable s h a l e  b a s e ,  s l o p i n g  i n  g e n e r a l  t o  t h e  e a s t  
and n o r t h e a s t .  The s u r f a c e  o f  t h e  s h a l e ,  however, 
i s  n o t  a  p l a n e  s u r f a c e  b u t  c o n t a i n s  c h a n n e l s  and 
r i d g e s  ca rved  by e r o s i o n  b e f o r e  t h e  O g a l l a l a  was 
d e p o s i t e d .  

3. 	 The s a t u r a t e d  t h i c k n e s s  of  t h e  O g a l l a l a  ( t h e  d e p t h  
o f  w a t e r  i n  a w e l l  p e n e t r a t i n g  t h e  e n t i r e  forma- 
t i o n )  v a r i e s  from z e r o  t o  o v e r  300 f e e t ,  ( s e e  
F i g u r e  1). I n  g e n e r a l ,  t h e  t h i c k n e s s  i n c r e a s e s  a s  
one  g o e s  from west t o  e a s t ,  b u t  t h e  t h i c k n e s s  a l s o  
depends  upon o n e ' s  l o c a t i o n  i n  r e p e c t  t o  t h e  bed- 
rock  r i d g e s  o r  c h a n n e l s .  

4. 	 The l a r g e  volume of  underground w a t e r  w i t h i n  t h e  
O g a l l a l a  f o r m a t i o n  h a s  accumula ted  s lowly  o v e r  
many t h o u s a n d s  o f  y e a r s .  C o n t r a r y  t o  some p o p u l a r  
b e l i e f ,  t h i s  ground w a t e r  b a s i n  i s  not f e d  from ' 

t h e  Rocky Mountains,  o r  from s t r e a m s  o r i g i n a t i n g  
i n  t h e  mounta ins ,  b u t  o n l y  from t h e  s m a l l  p e r c e n t -  
age  of  n a t u r a l  p r e c i p i t a t i o n  which f i n d s  i t s  way 
down t o  t h e  ground w a t e r .  T h i s  n a t u r a l  r e p l e n i s h -  
ment p robab ly  a v e r a g e s  less t h a n  one- inch  p e r  y e a r .  
Because of t h e  s l o p e  of t h e  b a s e  of t h e  O g a l l a l a  
t h e  underground w a t e r  i s  c o n t i n u a l l y  f l o w i n g  o u t  of 
Co lo rado  b e i n g  approx imate ly  ba lanced  by t h e  a v e r -  
a g e  a n n u a l  r e c h a r g e  from p r e c i p i t a t i o n .  

5. 	 Simple  a r i t h m e t i c  t e l l s  u s  t h a t  l i m i t i n g  t h e  u s e  
of  underground w a t e r  t o  an  amount e q u a l  t o  t h e  
n a t u r a l  r e c h a r g e  would a l l o w  i r r i g a t i o n  o f  o n l y  a 
few a c r e s  p e r  s e c t i o n  of l a n d .  Even t h e n ,  w a t e r  
t a b l e  l e v e l s  would lower  because  t h e  underground 
f l o w  o u t  o f  t h e  S t a t e  would be d i m i n i s h e d  o n l y  
s l i g h t l y .  T h e r e f o r e ,  it i s  i n e v i t a b l e  t h a t  t h e  
r e s o u r c e  must be d e p l e t e d  t o  be of economic v a l u e  
t o  o u r  a r e a  and t h e  S t a t e .  

6. 	 Although ground w a t e r  u s e  f o r  i r r i g a t i o n  i n  t h e  
r e g i o n  s t a r t e d  many y e a r s  ago ,  i n t e n s i v e  develop-  
ment h a s  o c c u r r e d  o n l y  i n  r e c e n t  y e a r s .  T h i s  
t r e n d  i s  shown i n  F i g u r e  2, from i n f o r m a t i o n  
o b t a i n e d  f rom t h e  S t a t e  E n g i n e e r ' s  O f f i c e .  These  
f i g u r e s  i n d i c a t e  t h e  number of i r r i g a t i o n  w e l l s  
have doubled i n  t h e  l a s t  6 y e a r s .  



FIG. 1. APPROXIMATE BOUNDARY AND SATURATED THICKNESS 
OF OGALLALA FORMATION, NORTHERN PORTION OF 
COLORADO HlOH PLAINS. (Adapted from Colorado Ground 
Water Circular No. 8). 
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I n  view of t h e s e  f a c t s  and f i g u r e s ,  t h e  N o r t h e a s t  Colorado Area Develop- 
ment Committee r e p o r t e d  t h a t  it was v e r y  much concerned w i t h  t h e  need 
f o r  p lanned development ,  c o n s e r v a t i o n ,  and management of t h e  underground 
w a t e r  s u p p l i e s  i n  t h e  a r e a ,  

T h i s  committee s u g g e s t e d  t h a t  t h e r e  a r e  many i m p o r t a n t  d e c i -  
s i o n s  t o  be made which w i l l  r e q u i r e  much s t u d y ,  b u t  " t h e  p o i n t  t h a t  i s  
i m p o r t a n t  t o  u s  h e r e  and now i s  t h a t  t h e  N o r t h e r n  High P l a i n s  shou ld  be 
s e t  a s i d e  a s  a  s p e c i a l  a r e a  s o  t h a t  management d e c i s i o n s  f o r  t h e  de- 
velopment of t h i s  v a l u a b l e  r e s o u r c e  may be i n  t h e  hands  of t h e  p e o p l e  
of t h e  reg ion .  We have a common w a t e r  r e s o u r c e  t h a t  i s  p e c u l i a r  t o  
t h i s  a r e a ,  and o u r  p e o p l e  would l i k e  t o  have t h e  o p p o r t u n i t y  t o  d e v e l o p  
t h i s  r e s o u r c e  t o  i t s  f u l l e s t .  We f e e l  t h a t  t h e  p e o p l e  want l o c a l  
v o i c e  i n  t h e  development and management of t h i s  r e s o u r c e  and t h a t  t h e i r  
d e s i r e s  would n o t  be i n c o n s i s t e n t  w i t h  t h e  s o c i a l  and economic develop-  
ment of  t h e  High P l a i n s  a r e a  and t h e  S t a t e . "  

The a r e a  development  committee d i d  n o t  have s p e c i f i c  recommend- 
a t i o n s  t o  submit  a t  t h e  B u r l i n g t o n  meet ing .  S u b s e q u e n t l y ,  however, t h e  
f o l l o w i n g  recommendations were s u b m i t t e d  t o  t h e  w a t e r  committee on 
Oc tober  8 t h :  

''The peop le  i n  t h e  O g a l l a l a  f o r m a t i o n  r e q u e s t  t h e  h e l p  and 
s o u r c e  knowledge of t h e  s t a t e  i n  a d m i n i s t e r i n g  i t s  ground w a t e r .  The 
s t a t e  e n g i n e e r  shou ld  a c t  a s  a r b i t r a t o r  i n  any d i s p u t e s  w i t h i n  t h e  a r e a ,  
w i t h  a p p e a l s  t o  t h e  c o u r t  be ing  p r o v i d e d ,  b u t  t h e  govern ing  of t h e  
d i s t r i c t  should  be i n  t h e  hands of  t h e  l o c a l  p e o p l e  and l o c a l  d i s -  
c r e t i o n  shou ld  be a u t h o r i z e d .  F e e s  shou ld  be l e v i e d  on w e l l s  o v e r  100 
g a l l o n s  and t h e  p roceeds  s p l i t  between t h e  s t a t e  e n g i n e e r  and t h e  
l o c a l  govern ing  body. 

"There shou ld  be two d i f f e r e n t  t y p e s  of  s t a t e  laws -- one 
i n v o l v i n g  ground w a t e r  t r i b u t a r y  t o  s u r f a c e  f l o w  and a n o t h e r  d e a l i n g  
w i t h  c l o s e d  b a s i n s  such a s  t h e  O g a l l a l a ,  w i t h  t h e  l a t t e r  law be ing  
based on l o c a l  c o n t r o l .  

"A l o c a l  b a s i n  d i s t r i c t  shou ld  be s e l f - s u p p o r t i n g .  T h e r e  shou ld  
be a  t a x  l e v i e d  on t h e  amount of w a t e r  withdrawn p e r  w e l l  e x c e p t  on 
domes t i c  and l i v e s t o c k  wells,  o r  on t h e  b a s i s  of t h e  a c r e a g e  under  
i r r i g a t i o n .  There  i s  a q u e s t i o n  y e t  a s  t o  whe the r  c i t i e s  a r e  t o  be 
i n c l u d e d  i n  t h e  d i s t r i c t  and a s s e s s e d  c o s t s .  

"The t a x  i s  t o  p r o v i d e  s u f f i c i e n t  r e v e n u e s  t o  pay a l l  n e c e s s a r y  
expenses  i n c l u d i n g  t h e  c o s t  of  r e c h a r g e  p r o j e c t s ,  t h e  h i r i n g  of t e c h n i -
c a l  e x p e r t s ,  expenses  f o r  board  members, e t c .  

" P r o v i s i o n s  on t h e  u s e  o f  w a t e r  shou ld  i n c l u d e  a p r o h i b i t i o n  
a g a i n s t  t h e  t a k i n g  of w a t e r  f o r  u s e  o u t s i d e  t h e  c l o s e d  b a s i n  e x c e p t  
w i t h  pe rmiss ion  from t h e  d i s t r i c t  govern ing  board .  The law shou ld  be  
p a t t e r n e d  a f t e r  t h e  s o i l  c o n s e r v a t i o n  law a s  t o  d i s t r i c t s . "  

South  P l a t t e  R i v e r  Bas in  

The South  P l a t t e  R i v e r  h a s  i t s  headwate r s  i n  t h e  S o u t h  Park  

a r e a .  T h i s  r i v e r  c o n s t i t u t e s  t h e  major  s u r f a c e  s u p p l y  f o r  t h e  Sou th  

P l a t t e  R i v e r  Bas in ,  o r  rough ly  t h e  n o r t h e a s t e r n  q u a r t e r  o f  t h e  s t a t e .  




FIG. 2. 	 NUMBER O F  IRRIGATION WELLS DRILLED EACH YEAR (BAR GRAPH) 
AND ACCUMULATED TO'TAL IRRIGATION WELLS (LINE GRAPH), 
NORTHERN I'ORTION OF COLORADO HIGH I'LAINS. DATA FROM 
RECORDS OF COLORAIX) STATE ENGINEER. 



T h i s  b a s i n  i m p o r t s  some 380,000 a c r e  f e e t  of w a t e r  e a c h  y e a r  from t h e  
Western S lope  t o  supplement  i t s  e s t i m a t e d  a v e r a g e  a n n u a l  v i r g i n  pro- 
d u c t i o n  of w a t e r  of 1 ,600 ,000  a c r e  f e e t .  The consumptive u s e  of w a t e r  
i n  t h e  b a s i n  a v e r a g e s  1 ,640 ,000  a c r e  f e e t  a n n u a l l y ,  w i t h  f l o w  o u t  of 
t h e  s t a t e  amounting t o  a b o u t  340,000 a c r e  f e e t  of wa te r .  D e l i v e r y  
requirements under t h e  Sou th  P l a t t e  R i v e r  Compact do n o t  exceed 100,000 
acre f e e t  per year, so the state lineflowhasbeen more than adequa te  
to c o m p l y  w i t h  the compact provision so^ 

The South  P l a t t e  V a l l e y  i s  t h e  most h i g h l y  deve loped  a q u i f e r  
i n  Colorado.  Most of t h e  w e l l s  a r e  i n  t h e  main s tem of t h e  S o u t h  
P l a t t e  V a l l e y  where t h e y  a r e  used  f o r  supp lementa l  i r r i g a t i o n .  I n  
t r i b u t a r y  v a l l e y s ,  such  a s  Beaver ,  Badger,  B i j o u ,  and Kiowa, no s u r f a c e  
w a t e r  i s  used f o r  i r r i g a t i o n  and t h e  o n l y  s o u r c e s  of r e c h a r g e  a r e  l o c a l  
p r e c i p i t a t i o n  and i n f i l t r a t i o n  t h r o u g h  t h e  s t r e a m  beds  d u r i n g  p e r i o d s  
o f  f l o o d  r u n o f f  -- p l u s  t h e  f r a c t i o n  of  t h e  ground w a t e r  t h a t  r e t u r n s  
t o  t h e  w a t e r  t a b l e  from i r r i g a t e d  f i e l d s .  A s  a consequence ,  t h e  
amount of w a t e r  be ing  pumped a n n u a l l y  p r o b a b l y  e x c e e d s  t h e  a n n u a l  re-
plenishment  i n  t h e s e  p l a c e s ,  t h e  w a t e r  l e v e l s  a r e  d e c l i n i n g  a t  a 
s e r i o u s  r a t e  ( a s  much a s  f o u r  o r  f i v e  f ee t  a y e a r ) ,  and t h e  a q u i f e r  i s  
l o c a l l y  approach ing  e x h a u s t i o n .  

S t u d i e s  of t h e  o c c u r r e n c e  of  ground w a t e r  h a s  shown t h a t  t h e r e  
i s  a b o u t  11 ,000,000 a c r e  f e e t  of ground w a t e r  i n  s t o r a g e  i n  t h e  Sou th  
P l a t t e  V a l l e y  and t r i b u t a r i e s  between Hard in ,  Co lo rado ,  and t h e  
Colorado-Nebraska s t a t e  l i n e .  On t h i s  b a s i s  it c a n  be  e s t i m a t e d  con-
s e r v a t i v e l y  t h a t  t h e r e  i s  a t  l e a s t  25,000,000 a c r e  f e e t  of ground
w a t e r  i n  s t o r a g e  i n  a l l  t h e  Sou th  P l a t t e  V a l l e y  i n  Colorado  and i n  a l l  
of i t s  t r i b u t a r i e s .  T h i s  l a r g e  body of  ground w a t e r  i s  a v a l u a b l e  
a d j u n c t  t o  t h e  i r r i g a t i o n  economy of t h e  S o u t h  P l a t t e  Bas in  i n  t h a t  t h e  
ground w a t e r  may be used a t  any time t o  supplement  t h e  s u r f a c e  w a t e r  
supp l4  o r  it may be drawn upon h e a v i l y  d u r i n g  p e r i o d s  of  low s t r e a m  

f low. 


The impor tance  of pumping ground w a t e r  f o r  i r r i g a t i o n  purposes  
i n  t h e  South  P l a t t e  V a l l e y  was s t r e s s e d  t o  t h e  committee when it met 
i n  F o r t  Morgan on September 1st. The demand f o r  w a t e r  t a k e s  p l a c e  i n  
a s h o r t  season  -- 120 d a y s  -- and i f  pumping were e l i m i n a t e d ,  t h e  
committee was t o l d ,  i t  would s u b s t a n t i a l l y  i n j u r e  t h e  economy of t h i s  
a r e a .  Where t h e  u s e r s  g e t  t h e i r  w a t e r  i s  i m m a t e r i a l ;  t h e  i m p o r t a n t  
t h i n g  i s  t h a t  w a t e r  i s  a v a i l a b l e  when t h e  u s e r s  need it. 

On t h e  o t h e r  hand, t h e  u s e  o f  w e l l s  a l o n g  t h e  r i v e r  was d r y i n g  
up t h e  s t r e a m  f l o w ,  it was r e p o r t e d ,  and a p a r t i c i p a n t  a t  t h e  meet ing  
c a u t i o n e d  t h a t  t h e  w e l l  u s e r s  "were c u t t i n g  t h e i r  own t h r o a t s , "  and 
t h a t  he b e l i e v e d  t h e r e  would have  t o  b e  some g i v e  and t a k e  on t h i s  
s i t u a t i o n .  

1. 	 Taken from d a t a  c o n t a i n e d  i n  I n f o r m a t i o n  B u l l e t i n  No. 22,  August  
28, 1964,  Colorado Water C o n s e r v a t i o n  Board. 

9 .  	 Ground-Water S e r i e s  -- C i r c u l a r  4 ,  p r e v i o u s l y  c i t e d ,  p. 5-6 .  
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M r .  A ,  Ralph Owens, Deputy S t a t e  Eng inee r ,  e s t i m a t e d  t h a t  t h e r e  
were more t h a n  6,000 wells a l o n g  th.e Sou th  P l a t t e  River, a s  compared 
t o  from 1 , 2 0 0  t o  1,500 i n  t h e  Arka.nsas V a l l e y ,  He r e p o r t e d  t h a t ,  on 
a d v i c e  of t h e  A t t o r n e y  G e n e r a l ,  t h e  S t a t e  Eng inee r  would n o t  t r y  t o  
s h u t  down a w e l l  on compla in t  of a s u r f a c e  u s e r .  M r .  Owens sugges ted  
t h a t  if t h e  peop le  of  Colorado a r e  t o  g e t  t h e  maximum u s e  of  t h e  s t a t e ' s  
g r e a t e s t  n a t u r a l  r e s o u r c e ,  t h e n  agreement  w i l l  have t o  be reached  on 
t h e  r e a s o n a b l e  u s e  of  s u r f a c e  and ground wa te r .  

I n  c o n t r a s t  t o  t h e  a q u i f e r  i n  t h e  Arkansas  V a l l e y ,  which i s  
narrow w i t h  most of t h e  wells be ing  w i t h i n  two miles of  t h e  r i v e r ,  t h e  
a q u i f e r  i n  t h e  Sou th  P l a t t e  V a l l e y  i s  broad w i t h  some wells being 
l o c a t e d  a s  much a s  20  miles from t h e  r i v e r ,  Because of a change i n  t h e  
u s e  of  w a t e r ,  a n  i n c r e a s e  i n  t h e  growth a l o n g  t h e  r i v e r ,  and a change
i n  i r r i g a t i o n  p r a c t i c e s ,  t h e  committee was informed,  r e s i d e n t s  i n  t h e  
v a l l e y  can  n e v e r  go back t o  t h e  way t h e  Sou th  P l a t t e  R i v e r  u s e  t o  be. 

M r .  B i t t i n g e r ,  t h e  commi t t ee ' s  c o n s u l t a n t ,  r e p o r t e d  t h a t  t h e r e  
cou ld  be a  happy medium between s u r f a c e  and ground w a t e r  u s e r s .  For  
example, a p p r o x i m a t e l y  25  m i l l i o n  a c r e  f e e t  of  w a t e r  i s  i n  s t o r a g e  
under  t h e  Sou th  P l a t t e  R i v e r  V a l l e y .  I f  o n l y  a  f r a c t i o n  of t h i s  under-  
ground s t o r a g e  were used i n  a p lanned way, s i m i l a r  t o  a  s u r f a c e  w a t e r  
r e s e r v o i r  w i t h  heavy w i t h d r a w a l s  d u r i n g  d r y  p e r i o d s  and p l a n n e d - f o r  
r e c h a r g e  i n  more f a v o r a b l e  r u n o f f  y e a r s ,  t h e  c o n j u n c t i v e  u s e  of  t h e  
two s u p p l i e s  c o u l d  be managed t o  t h e  b e n e f i t  of a l l  w a t e r  u s e r s .  
S t u d i e s  a r e  c u r r e n t l y  b e i n g  made f o r  such c o n j u n c t i v e - u s e  programs, b u t  
f i n a l  r e s u l t s ,  a s  w e l l  a s  p u b l i c  a c c e p t a n c e ,  a r e  s t i l l  a few y e a r s  
away. 

The a d v a n t a g e s  of underground w a t e r  s t o r a g e  a s  c o n t r a s t e d  t o  
s u r f a c e  s t o r a g e  were d i s c u s s e d ,  and one example g i v e n  was t h e  a r t i -  
f i c i a l  r e c h a r g e  p r o j e c t  i n  P r o s p e c t  V a l l e y  where it i s  e s t i m a t e d  t h a t  
t h e  u s e r s  cou ld  w a i t  t e n  y e a r s  w i t h o u t  pumping and s t i l l  r e c o v e r  a t  
l e a s t  9 0  p e r  c e n t  of  t h e  w a t e r  s t o r e d  underground.  I n  comparison,  of 
2 3  a c r e  f e e t  of w a t e r  s t o r e d  i n  J a c k s o n  R e s e r v o i r ,  1 2  a c r e  f e e t  would 
be d e l i v e r e d  a t  t h e  h e a d g a t e ,  o r  a  l o s s  of a lmos t  h a l f ,  a l t h o u g h  some 
of t h i s  l o s s  would be s u s t a i n e d  d u r i n g  t r a n s p o r t a t i o n  of t h e  wa te r .  

The l o s s  of  s u r f a c e  w a t e r  i n  t r a n s p o r t a t i o n  was a n o t h e r  problem 
which r e c e i v e d  c o n s i d e r a b l e  a t t e n t i o n ,  a s  it had i n  p r e v i o u s  committee 
meet ings .  One recommendation was t h a t  s e n i o r  w a t e r  u s e r s  be l i m i t e d  a s  
t o  t h e  number of m i l e s  of  s u r f a c e  f l o w  o v e r  which t h e y  cou ld  p l a c e  a 
c a l l  f o r  w a t e r ,  o r  t h a t  a n  e f f i c i e n c y  r a t i n g  sys tem be a p p l i e d .  Another  
s u g g e s t i o n  was t h a t  j u n i o r  s u r f a c e  w a t e r  u s e r s  i n  t h e  Sou th  P a r k  Area,  
where t h e r e  a r e  no w e l l s ,  be a l lowed  t o  d i v e r t  s u r f a c e  w a t e r  o u t  of  
p r i o r i t y  s i n c e  t h e  r e t u r n  f l o w  from t h e i r  d i v e r s i o n s  would e v e n t u a l l y  
r e a c h  t h e  s t r e a m  and,  s h o r t l y  t h e r e a f t e r ,  t h e  downstream u s e r s .  

I n  o r d e r  t o  a l l e v i a t e  c o n d i t i o n s  i n  South  P a r k ,  it was a l s o  
recommended t o  t h e  committee t h a t  on-stream r e s e r v o i r s  be r e q u i r e d  by 
law t o  s u s t a i n  t h e i r  l o s s e s  from e v a p o r a t i o n  and t h a t  t h e  w a t e r  com-
m i s s i o n e r ' s  j o b  be up-graded s o  t h a t  t h e  c a l i b r e  of  man needed f o r  t h i s  
p o s i t i o n  can  be o b t a i n e d .  



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

On Oc tober  7 t h ,  t h e  committee met w i t h  v a r i o u s  t e c h n i c a l  and 
p r o f e s s i o n a l  p e r s o n n e l  a t  Co lo rado  S t a t e  U n i v e r s i t y  t o  d i s c u s s  v a r i -  
ous  a s p e c t s  of ground w a t e r ,  s u r f  a c e  w a t e r ,  and w e a t h e r  m o d i f i c a t i o n .  

Review of  Ground Water Problems.  M r .  B i t t i n g e r  reviewed t h e  
oroblems of around w a t e r  i n  t h i s  s t a t e .  Two of  t h e  most f o r m i d a b l e  

p~ 
 -

broblems a r e a ( l )  d i s p u t e s  between s u r f  a c e  w a t e r  u s e r s  and ground w a t e r  
u s e r s ,  and ( 2 )  d i s p u t e s  among ground w a t e r  u s e r s .  

Some ground w a t e r  b a s i n s  i n  Colorado a r e  o n l y  b e g i n n i n g  t o  be 
developed,  such a s  t h e  O g a l l a l a  fo rmat ion .  O t h e r s ,  such a s  t h e  Bi jou  
V a l l e y ,  a r e  n e a r i n g  d e p l e t i o n .  The problems i n  a l l  b a s i n s  i n  which 
c u r r e n t  o r  p o t e n t i a l  development  w i l l  exceed n a t u r a l  r e p l e n i s h m e n t  a r e  
how t o  ex tend  t h e  w a t e r  supp ly  s u f f i c i e n t l y  t o  o b t a i n  economic s t a -  
b i l i t y ,  and t h e n  how t o  e q u i t a b l y  a l l o c a t e  t h e  d e p l e t i n g  supp ly  of 
water .  O f f i c i a l  o r  a r t i f i c i a l  ground wa te r .  r e c h a r g e  p r o v i d e s  one 
s o l u t i o n ,  b u t  t h e  p o t e n t i a l  of t h i s  s o l u t i o n  i s  l i m i t e d  i n  Colorado 
due t o  a  l a c k  of a v a i l a b l e  w a t e r  f o r  r e c h a r g e .  A p a r t i a l  s o l u t i o n  t o  
problems which deve lop  i n  a  d e p l e t i o n - t y p e  of s i t u a t i o n  i s  t h e  s p a c i n g  
of we l l s  s o  a s  t o  minimize i n t e r f e r e n c e  between pumped w e l l s ,  b u t  t o  
be e f f i c i e n t  t h i s  must be i n i t i a t e d  i n  t h e  e a r l y  s t a g e s  of  a b a s i n ' s  
development.  

Another  major  problem, which i s  found mainly  a l o n g  t h e  Sou th  
P l a t t e  and.Arkansas  r i v e r s ,  i s  where t h e  a q u i f e r  and t h e  s t r e a m  f l o w  
a r e  d i r e c t l y  connected .  The problem i s  how t o  i n t e g r a t e  t h e  two 
o p e r a t i o n s  a s  p a r t  of a  bas in -wide  ground and s u r f a c e  w a t e r  management 
program. M r .  B i t t i n g e r  s a i d  t h a t  implementing t h i s  c o n c e p t  i s  some-
t h i n g  t h a t  w i l l  have t o  be worked o u t  o v e r  a  p e r i o d  of t i m e ,  and he 
doubted i f  t h i s  cou ld  be done comple te ly  i n  t h e  1965 s e s s i o n .  

Use of P u b l i c  D i s t r i c t s .  D r .  S tephen  C. Smith ,  CSU Department 
of Economics, r e p o r t e d  t h a t  t h e  p u b l i c  d i s t r i c t  form of o r g a n i z a t i o n  
can be u s e f u l  i n  a d j u s t i n g  ground w a t e r  management t o  meet l o c a l  con- 
d i t i o n s  and d e s i r e s  and t o  r e l a t e  t h e  s t a t e ' s  r e s p o n s i b i l i t i e s  t o  t h e  
l o c a l  s i t u a t i o n .  The s u c c e s s  of p u b l i c  d i s t r i c t s  h a s  been demons t ra ted  
i n  C a l i f o r n i a  and o t h e r  s t a t e s  a u t h o r i z i n g  t h e i r  use .  

There  a r e  s e v e r a l  f a c t o r s  which should  be g i v e n  s e r i o u s  con- 
s i d e r a t i o n  i n  t h e  c r e a t i o n  of p u b l i c  d i s t r i c t s .  These  i n c l u d e  d e f i n -  
i n g  t h e  d u t i e s  and powers o f  a d i s t r i c t ;  s p e c i f y i n g  t h o s e  c o n d i t i o n s  
of s t a t e  i n t e r e s t  i n  t h e  management of  a d i s t r i c t ;  p r o v i d i n g  f o r  a  
l o c a l  e l e c t i o n  t o  d e t e r m i n e  t h e  f o r m a t i o n  of a d i s t r i c t ;  a u t h o r i z i n g  
t h e  methods and l i m i t s  o f  d i s t r i c t  f i n a n c i n g ,  i n c l u d i n g  bond i s s u e s ;  
and u t i l i z i n g  t e c h n i c a l  a s s i s t a n c e  i n  t h e  i n t e g r a t e d  management of  
ground and s u r f a c e  wa te r .  

Ground Water L e q i s l a t i o n .  M r .  Willis E l l i s ,  o f  t h e  U n i v e r s i t y  
of Denver ' s  School  of Law, informed t h e  committee of  a s t u d y  p r o j e c t  
he was conduc t ing  c o n c e r n i n g  ground w a t e r  l e g i s l a t i o n  i n  t h e  w e s t e r n  
s t a t e s ,  i n c l u d i n g  Colorado.  The o b j e c t i v e  of t h i s  s t u d y  i s  n o t  t o  
d e v i s e  proposed l e g i s l a t i o n  t o  s o l v e  problems f o r  a l l  time, b u t  t o  t r y  
t o  d i s c o v e r  what would be b e s t  from t h e  p o i n t  of  view of h y d r o l o g i s t s ,  
economis t s ,  and l a w y e r s ,  i.e . ,  an " i d e a l "  s i t u a t i o n .  



There  i s  c o n s i d e r a b l e  c o n t r a s t  between C o l o r a d o ' s  p r e s e n t  
s u r f a c e  and ground w a t e r  l a w s  -- r i g i d  p r o p e r t y  r i g h t s  a r e  g i v e n  w i t h  
s u r f a c e  w a t e r  r i g h t s  b u t  n o t  i n  t h e  c a s e  of  ground wa te r .  Because 
t h e r e  a r e  no f i r m  p r o p e r t y  r i g h t s  s o  f a r  a s  ground w a t e r  i s  concerned,  
t h e  s t a t e  i s  l o s i n g  new a d d i t i o n s  t o  i t s  economy s i n c e  f a r m e r s  and 
i n d u s t r i e s  need a s s u r a n c e  of a v a i l a b l e  w a t e r  s u p p l i e s  f o r  50 t o  100 
y e a r s  i n  t h e  f u t u r e  o r  t h e y  w i l l  n o t  make l a r g e  i n v e s t m e n t s  i n  Colo- 
rado.  

The Colorado Supreme Cour t  h a s  r u l e d  t h a t  i f  ground w a t e r  i s  
t r i b u t a r y  t o  a s t r e a m ,  it must be  c o n s i d e r e d  a s  p a r t  of t h e  s u r f a c e  
f l o w ,  b u t  t h i s  i s  o n l y  t h e o r y .  T h a t  i s ,  i n  a c t u a l  p r a c t i c e ,  t h e  S t a t e  
Eng inee r  h a s  r e f u s e d  t o  a d m i n i s t e r  p r i o r i t i e s  on ground w a t e r ,  on 
a d v i c e  of t h e  A t t o r n e y  G e n e r a l ,  even i f  it i s  t r i b u t a r y  t o  a s t ream.  
Consequent ly ,  i n  t h i s  s t a t e  ground w a t e r  be longs  t o  t h e  man who pumps 
it t o  t h e  s u r f a c e ,  and t h e r e  i s  concern  t h a t  a s u r f a c e  u s e r  may go t o  
c o u r t  and e n j o i n  a well from be ing  pumped, t h e r e b y  j e o p a r d i z i n g  t h e  
i n v e s t m e n t s  which have a l r e a d y  been made i n  d e v e l o p i n g  ground w a t e r  
s u p p l i e s .  

C o n t r o l s  om pumping s h o u l d  be p rov ided  by t h e  a d m i n i s t e r i n g  
agency b u t  n o t  on t h e  b a s i s  o f  a " c a l l "  a s  i n  t h e  c a s e  of s u r f a c e  
d e c r e e s .  The Genera l  Assembly w i l l  have t o  d e c i d e  which a q u i f e r  w i l l  
be mined and which w i l l  be m a i n t a i n e d .  T h i s  d e c i s i o n  could  be g i v e n  
t o  t h e  l o c a l  d i s t r i c t s ,  b u t  M r .  E l l i s  s a i d  t h a t  he  t h o u g h t  t h i s  should  
be a m a t t e r  f o r  s t a t e  d e c i s i o n ,  n o t  l o c a l .  Once t h i s  d e c i s i o n  h a s  
been made a s  t o  mining o r  m a i n t a i n i n g  t h e  ground w a t e r  r e s o u r c e ,  t h e  
s t a t e  s t i l l  must c o n t r o l  i t s  usage .  T h a t  i s ,  t h e  s t a t e  should  have 
t h e  power t o  s a y  how much ground w a t e r  can be pumped. 

T r a n s f e r  of  Water R i q h t s .  M r .  Don S e a s t o n e ,  an  economis t  a t  
CSU, reviewed a  s t u d y - i n - p r o g r e s s  of  ways t o  maximize t h e  e f f i c i e n c y ,  
i n  an  economic s e n s e ,  of  t h e  u s e  of s u r f a c e  w a t e r .  I n  comparing t h e  
t r a n s f e r  p r o c e s s  i n  Co lorado  w i t h  t h a t  i n  New Mexico, he  no ted  t h a t  
Co lo rado  h a s  many e l e m e n t s  t o  impede t h e  t r a n s f e r  from a  lower  v a l u e  
u s e  t o  a h i g h e r  v a l u e  u s e .  The f a c t  t h a t  c o u r t s  i n  Colorado a r e  
c a l l e d  upon t o  make t o o  many d e c i s i o n s  t h a t  t h e y  a r e  n o t  q u a l i f i e d  t o  
answer i s  one impediment.  To i l l u s t r a t e ,  two s e t s  of  h y d r o l o g i s t s  
a p p e a r  b e f o r e  a  d i s t r i c t  c o u r t  i n  Colorado w i t h  opposing " f a c t s "  t o  
s u p p o r t  opposing p o i n t s  of  v iew,  whereas  i n  New Mexico t h e  t r a n s f e r  
p r o c e s s  i s  i n i t i a t e d  w i t h  t h e  S t a t e  Eng inee r  and he  c o n d u c t s  t h e  s t u d i e s  
n e c e s s a r y  t o  a r r i v e  a t  a d e c i s i o n .  I t  was s u g g e s t e d  t h a t  some a t t e n -
t i o n  be  g i v e n  by t h e  G e n e r a l  Assembly t o  expanding t h e  d u t i e s  of  t h e  
S t a t e  E n g i n e e r  i n  Colorado s o  t h a t  he would d e c i d e  i n i t i a l l y  q u e s t i o n s  
now going t o  d i s t r i c t  c o u r t .  

Domestic Water D i s t r i c t s .  M r .  Raymond L. Anderson,  of t h e  
Economic Research  S e r v i c e ,  r e p o r t e d  on t h e  growth of r u r a l  domes t i c  
w a t e r  d i s t r i c t s  i n  ~ o u l d e r ,  ~ a r i m e r ,  and weld c o u n t i e s  s i n c e  1960.  
The f i r s t  such d i s t r i c t  was formed by a g roup  of f a r m e r s  n e a r  Longmont 
who wanted b e t t e r  q u a l i t y  d r i n k i n g  w a t e r .  T h e r e  a r e  now n i n e  of t h e s e  
d i s t r i c t s  i n  f o r m a t i o n  and a l l  b u t  one o b t a i n s  i t s  w a t e r  from t h e  
Colorado-Big Thompson sys tem,  and t h e  one e x c e p t i o n  g e t s  i t s  w a t e r  from 
a  w e l l .  These  d i s t r i c t s  e s s e n t i a l l y  r e p r e s e n t  a t r a n s f e r  of  w a t e r  from 
a g r i c u l t u r a l  u s e  t o  d o m e s t i c  u s e  and w h i l e  t h u s  f a r  no g r e a t  amount of  



w a t e r  i s  invo lved  -- abou t  6 , 0 0 0  a c r e  f e e t  a t  p r e s e n t  -- t h i s  amount 
i s  i n c r e a s i n g .  

Water Q u a l i t y  L e q i s l a t i o n .  M r .  J e r r e l l  F. F a i r ,  a P u b l i c  
H e a l t h  S e r v i c e  Fe l low i n  t h e  Department of Mic rob io logy  a t  CSU, re-
viewed t h e  s c i e n t i f i c  v a l i d i t y  and t e c h n i c a l  l anguage  of  c e r t a i n  a r e a s  
of C o l o r a d o ' s  w a t e r  p o l l u t i o n  laws.  The newly-recognized problem of 
w a t e r  q u a l i t y  p r e s e n t s  a t o t a l l y  d i f f e r e n t  c h a l l e n g e  t h a n  t h e  problems 
of  supp ly ,  r i g h t s ,  and d i s t r i b u t i o n .  These l a t t e r  problems d e a l  t o  a  
g r e a t  e x t e n t  w i t h  t a n g i b l e  o b j e c t s  p e r c e i v a b l e  by t h e  f o u r  s e n s e s .  
However, today many of t h e  most f e a r e d  chemica l  p o l l u t a n t s  can n e i t h e r  
be s e e n ,  t a s t e d ,  smel led ,  n o r  f e l t .  

The methodology i n v o l v e d  i n  t h e  d e t e c t i o n  of  chemical  and 
b i o l o g i c a l  a g e n t s  i s  n o t  p e r f e c t  and t h e r e f o r e  i s  i n  a c o n s t a n t  pro-
c e s s  of improvement and r e v i s i o n .  C o l o r a d o ' s  s t a t u t o r y  law concern ing  
s p e c i f i c  p o l l u t i n g  m a t e r i a l s  d o e s  p r o v i d e  f o r  a  s p e c i f i c  methodology 
b u t ,  u n f o r t u n a t e l y ,  i n  many c a s e s  t h e  s p e c i f i e d  methodology i s  o u t -
d a t e d .  M r .  F a i r  s u g g e s t e d  t h a t  t h e r e  a r e  s e v e r a l  p o i n t s  i n  C o l o r a d o ' s  
w a t e r  p o l l u t i o n  laws which cou ld  be c o r r e c t e d  w i t h o u t  a g r e a t  d e a l  of 
d i f f i c u l t y  and,  f u r t h e r ,  s i m i l a r  e r r o r s  i n  f u t u r e  s t a t u t e s  cou ld  be 
avoided by rev iew p r i o r  t o  enactment  by competent  l a b o r a t o r y  s c i e n -  
t i s t s .  

I n  r e g a r d  t o  t h e  f u t u r e ,  M r .  F a i r  p o i n t e d  o u t  t h a t  t h e  o n l y  
two r e a l  s o l u t i o n s  t o  p o l l u t i o n  a r e  abatement  a f t e r  it h a s  begun and 
t h e  more d e s i r a b l e  a l t e r n a t i v e  of p r e v e n t i n g  i t s  i n i t i a t i o n .  To ac -  
complish t h i s  l a t t e r  a l t e r n a t i v e ,  t h e r e  shou ld  be e s t a b l i s h e d  a 
v i g o r o u s  d i v e r s i f i e d  agency composed of c h e m i s t s ,  b i o l o g i s t ,  e n g i n e e r s ,  
and w a t e r  law e x p e r t s ,  which h a s  a s  i t s  p r imary  concern  t h e  maintenance  
of o u r  w a t e r  r e s o u r c e s  i n  a  c o n d i t i o n  c o n s i s t e n t  w i t h  t h e  u s e  t o  be 
made of them. 

I n  a d d i t i o n ,  M r .  F a i r  s t a t e d  t h a t  c o n s i d e r a t i o n  must be g i v e n  
soon t o  t h e  s t e p s  n e c e s s a r y  t o  m a i n t a i n  t h e  q u a l i t y  of t h e  s t a t e ' s  
ground w a t e r  r e s o u r c e s .  The r o l e  of  c u r r e n t l y  e x i s t i n g  w a t e r  p o l l u -  
t i o n  laws i n  p r o t e c t i n g  ground w a t e r  i s  ill d e f i n e d  and ambiguous, and 
because of t h e  d i f f i c u l t i e s  i n  a b a t i n g  ground w a t e r  p o l l u t i o n ,  it i s  
i m p e r a t i v e  t o  c o n c e n t r a t e  upon p r e v e n t i n g  t h e  i n i t i a t i o n  of contamina-
t i o n  of  ground w a t e r  s u p p l i e s  r a t h e r  t h a n  abatement  a f t e r  t h e  p o l l u t i o n  
h a s  o c c u r r e d .  

To sum up, M r .  F a i r  p r e s e n t e d  t h e  f o l l o w i n g  f o u r  p o i n t s  f o r  
committee c o n s i d e r a t i o n :  

( 1 )  The complex i ty  of  w a t e r  q u a l i t y  problems n e c e s s i t a t e s  a  
u n i f i e d  approach by l e g i s l a t i v e ,  l e g a l ,  and s c i e n t i f i c  p e r s o n n e l .  

(2) S t a t u t o r y  law c o v e r i n g  w a t e r  p o l l u t i o n  must a c c u r a t e l y  
p r o v i d e  f o r  t h e  b e s t  a v a i l a b l e  means of d e t e c t i n g  p o l l u t i o n  and shou ld  
by t h e  q u a l i t y  of  i t s  s t r u c t u r e  r e f l e c t  a r e a l  d e t e r m i n a t i o n  on t h e  
p a r t  of t h i s  s t a t e  t o  u s e  a l l  a v a i l a b l e  means t o  combat t h i s  g r e a t  
problem. 

( 3 )  Although p o l l u t i o n  of many of o u r  s u r f a c e  s t r e a m s  h a s  
proceeded t o  such a n  e x t e n t  t h a t  w e  w i l l  have t o  l i v e  w i t h  t h e  problem 
i n d e f i n i t e l y ,  t h e r e  i s  a n  o p p o r t u n i t y  t o  p r e v e n t  s i m i l a r  d e t e r i o r a t i o n  
of o u r  ground w a t e r  r e s o u r c e s  by prompt and p r u d e n t  a c t i o n .  



Weather Mod i f i c a t i on .  Mr. Lewis Grand, of the Atmospheric . 
Sc i ence  Department a t  CSU, r e p o r t e d  on t h e  r e s u l t s  of c loud  seed ing  
and o t h e r  expe r imen t a l  work i n  connec t i on  w i th  wea ther  mod i f i c a t i on .  
D e s p i t e  t h i s  work, t h e  b a s i c  q u e s t i o n s  s t i l l  remain: Are t h e r e  r e a l l y  
a d d i t i o n a l  s u b s t a n t i a l  amounts of r a i n f a l l  t o  be o b t a i n e d  and, i f  s o ,  
how a r e  we t o  change o u r  methodology t o  o b t a i n  it? It i s  going t o  
t a k e  a pe r i od  of e x t e n s i v e  r e s e a r c h  t o  answer t h e s e  q u e s t i o n s  and,  i n  
g e n e r a l ,  t h i s  r e s e a r c h  canno t  be done i n  t h e  l a b o r a t o r y  b u t  must be 
c a r r i e d  o u t  i n  t h e  atmosphere.  

M r .  Grand sugges t ed  t h a t  t h e  law be amended t o  i n c l u d e  a 
meaningful  l i c e n s i n g  system of wea the r  m o d i f i e r s .  The p r e s e n t  law 
merely  r e q u i r e s  t h a t  f i n a n c i a l  r e s p o n s i b i l i t y  and enough knowledge be 
shown so  t h a t  v i o l e n t  damage would n o t  r e s u l t  from t h e  a p p l i c a n t ' s  
a c t i v i t i e s ,  and M r .  Grand ques t i oned  t h e  v a l u e  of t h e s e  p r o v i s i o n s  
because  t h e y  do n o t  exc lude  t h e  u n q u a l i f i e d  wea ther  mod i f i e r .  The law 
should  be amended s o  t h a t  an a p p l i c a n t  must meet c e r t a i n  q u a l i f i c a t i o n  
and expe r i ence  requ i rements .  

Watershed Manaqement, M r .  Kendal Johnson,  of t h e  Watershed 
Management Department a t  CSU, r e p o r t e d  on h i s  s t u d y  of an a t t emp t  t o  
j o i n  t h e  p h y s i c a l  and l e g a l  a s p e c t s  of  ground wa t e r .  He agreed t h a t  
t h e  c u r r e n t  pe r i od  of wa t e r  law i s  coming t o  an end and t h a t  wa t e r  
management i s  t h e  nex t  s t e p  t h a t  t h i s  s t a t e  should t a k e .  The m i s s i n  
p a r t  i s  a c c e s s  t o  t e c h n i c a l  knowledge, and t h i s  cou ld  be done t h roug  4 
t h e  c o u r t  r e f e r e n c e  p rocedure  w i t h  t h e  S t a t e  Engineer  o r  some o t h e r  
s t a t e  agency a c t i n g  a s  a f r i e n d  o f  t h e  c o u r t .  T h i s  i s  one of t h e  
s p e c i f i c s  t h a t  needs  t o  be p rov ided  by t h e  Genera l  Assembly -- j u s t  . 
e x a c t l y  what form of t e c h n i c a l  i n f o r m a t i o n  w i l l  be  developed and by whom. 

Denver Meetinq 

The committee met i n  Denver on Oc tober  8 t h  w i th  w a t e r  a t t o r n e y s  
and e n g i n e e r s  and w i t h  r e p r e s e n t a t i v e s  o f  t h e  Colorado Water Conserva- 
t i o n  Board and t h e  Colorado Ground Water Commission t o  d i s c u s s  changes  
i n  t h e  s t a t e ' s  w a t e r  laws,  

M r .  F e l i x  L. Sparks ,  d i r e c t o r  of  t h e  Colorado Water Conserva t ion  
Board, sugges ted  t h a t  t h e  problem of ground w a t e r  shou ld  be so lved  be- 
f o r e  t h i s  s u b j e c t  g e t s  invo lved  w i t h  an  o v e r - a l l  r e v i s i o n  of t h e  s t a t e ' s  
wa t e r  laws. The main problem i s  how t o  i n t e g r a t e  ground w a t e r  w i t h  
s u r f a c e  w a t e r  a d m i n i s t r a t i o n .  The two r e p r e s e n t  a t o t a l  w a t e r  r e s o u r c e ,  
b u t  r e f e r e n c e  i s  made o n l y  t o  n a t u r a l  s t r e a m s  i n  t h e  s t a t e ' s  c o n s t i t u -
t i o n  and o r i g i n a l  s t a t u t e s  a s  i f  ground w a t e r  d i d  n o t  e x i s t .  But it 
does  e x i s t  and i t  i s  b a s i c  t o  t h e  u s e  of w a t e r  i n  Colorado.  One r e s u l t  
of t h i s  c o n d i t i o n  i s  t h a t  t h e r e  i s  v i r t u a l  anarchy  i n  w a t e r  admin i s t r a -  
t i o n  i n  t h i s  s t a t e  today .  

A sys tem needs  t o  be worked o u t  combining pumps and s u r f a c e  
u s e  t o  p r o t e c t  e x i s t i n g  s e n i o r  s u r f a c e  r i g h t s ,  and s e n i o r  d e c r e e s  on 
t h e  lower  b a s i n s  would f i r s t  have  t o  be s a t i s f i e d .  To i n c r e a s e  t h e  
e f f e c t i v e  u s e  of w a t e r ,  w e l l s  must be f i r s t  conve r t ed  t o  p r i o r i t i e s  s o  
eve ry  u s e r  would know what w a t e r  r i g h t s  he  had. The key i s  t h a t  t h e r e  
i s  o n l y  a l i m i t e d  amount of adv i ce  t h e  s t a t e  can  g i v e  u n l e s s  t h e  l o c a l  
people  a g r e e  on t h e  job  which needs  t o  be done,  and u n l e s s  t h e y  f e e l  
t h e y  a r e  g e t t i n g  a b e t t e r  w a t e r  supp ly  under  t h e  new sys tem,  Local  



d i s t r i c t s  c a n  p r o v i d e  t h e  answer  and t h e  p r e s e n t  w a t e r  conservancy 
d i s t r i c t s  can  be used  f o r  t h i s  purpose .  

M r .  John H. Cuykenda l l ,  of  t h e  Colorado Ground Water Commis- 
s i o n .  p o i n t e d  o u t  t h a t  t h e r e  i s  a p e r m i t  sys tem f o r  w e l l s  i n  Co lorado  
now,-and t h e  same i n f o r m a t i o n  i s  r e q u i r e d  a s  f o r  a  s u r f a c e  w a t e r  
r i g h t .  When a  man s e c u r e s  a  w e l l  p e r m i t  from t h e  S t a t e  Eng inee r ,  he  
h a s  s p e n t  h i s  money, p u t  w a t e r  t o  b e n e f i c i a l  u s e ,  and he  h a s  a c q u i r e d  
a v e s t e d  r i g h t .  He p e r s o n a l l y  f e l t  t h a t  t h e r e  was no chance  f o r  a  
law t o  be passed  i n  1965 because  t o o  many p e o p l e  f e e l  t h a t  w a t e r  under  
t h e i r  ground be longs  t o  them and no one  i s  g o i n g  t o  t a k e  it away. A 
g r e a t  d e a l  of e d u c a t i o n  i s  needed b e f o r e  a  law can  be passed  which 
w i l l  c o n t r o l  t h e  u s e  of ground w a t e r .  

I n  t h i s  c o n n e c t i o n ,  t h e r e  a r e  o t h e r  problems i n  t h e  s t a t e  i n  
a d d i t i o n  t o  t h o s e  a s s o c i a t e d  w i t h  t h e  u s e  of ground w a t e r  a l o n g  r i v e r s .  
The O g a l l a l a  f o r m a t i o n  i s  s e e i n g  t h e  development  of  w e l l s  snowba l l ing  
and, a t  t h e  p r e s e n t  r a t e ,  by 1967 t h e r e  w i l l  be more t h a n  1 ,500  w e l l s  
i n  K i t  Carson County a l o n e .  T h i s  a r e a  i s  e n t i r e l y  d i f f e r e n t  from a r e a s  
a long  t h e  r i v e r s ,  and t h e i r  problem i s  t o  c o n s e r v e  what ground w a t e r  
r e s o u r c e s  t h e y  have .  A t  t h e  same t i m e ,  w e l l s  i n  Nebraska and Kansas 
cou ld  be used t o  pump t h e  w a t e r  now l y i n g  i n  t h e  O g a l l a l a  f o r m a t i o n  i n  
Colorado u n l e s s  t h i s  w a t e r  i s  pumped i n  Colorado  f i r s t .  

The Colorado Ground w a t e r  Commission b e l i e v e s  t h a t  it i s  e a s i e r  
t o  amend t h e  p r e s e n t  law t h a n  it i s  t o  w r i t e  a new a c t ,  and t h e  com-
miss ion  c o n s e q u e n t l y  s u b m i t t e d  proposed amendments t o  t h e  committee 
which would t a k e  c a r e  of  such s i t u a t i o n s  a s  t h o s e  i n  t h e  O g a l l a l a  a r e a .  
Also ,  a f t e r  some seven  y e a r s  of e x p e r i e n c e  w i t h  t h e  p r e s e n t  (1957)  law, 
M r .  Cuykendall  s a i d ,  t h e r e  a r e  some t h i n g s  which a r e  a l m o s t  i m p o s s i b l e  
t o  a d m i n i s t e r .  I t  i s  an  e r r o r  t o  f l a t l y  p r o h i b i t  any more w e l l s  i n  a  
" c r i t i c a l ' l  d i s t r i c t ,  and it i s  a n  e r r o r  t o  a l l o w  l o c a l  r e s i d e n t s  t o  
immedia te ly  throw o u t  d e c i s i o n s  of t h e  ground w a t e r  commission. The 
proposed amendment w i l l  a l l o w  t h e  commission t o  d e t e r m i n e  when an  a r e a  
needs  something done and,  a f t e r  a  s e r i e s  of h e a r i n g s  i n  an a r e a ,  t h e  
commission cou ld  o r  c o u l d  n o t  d e s i g n a t e  a n  a r e a  a s  n c r i t i c a l . u  He a l s o  
q u e s t i o n e d  p r o v i s i o n s  i n  t h e  p r e s e n t  l aw on t h e  amount of u s e  exceed ing  
t h e  amount of r e c h a r g e  because  t h i s  i s  a d i f f i c u l t  t h i n g  t o  d e t e r m i n e  
d e s p i t e  what t h e  e n g i n e e r s  say .  

M r .  David J. Miller, a n  a t t o r n e y ,  s t a t e d  t h a t  t h e  1960 r e p o r t  
of t h e  Ground Water  C o d i f i c a t i o n  and Resea rch  S t u d i e s  Committee 
r e p r e s e n t e d  h i s  t h o u g h t s  on w a t e r  l aw changes  which a r e  needed. To 
summarize, he  s a i d ,  a l i t t l e  b i t  of something i s  a lways  b e t t e r  t h a n  a  
l o t  of n o t h i n g .  From a p r a c t i c a l  s t a n d p o i n t ,  t h e  w a s t i n g  of w a t e r  i s  
a t  t h e  head of t h e  l i s t  where change i s  needed,  and a s t a t u t e  shou ld  
be e n a c t e d  t o  g i v e  power t o  some s t a t e  agency i n  t h i s  r e s p e c t .  Changes 
a t  t h e  p o i n t  of d i v e r s i o n  ough t  n o t  t o  be p e r m i t t e d ,  and a change i n  
u s e  should  be l i m i t e d  b o t h  t o  t i m e  and volume, i . e . ,  i f  t h e  p r i o r  u s e  
was f o r  s i x  months, t h e  new u s e  shou ld  be o n l y  f o r  s i x  months. 

Some means shou ld  be p r o v i d e d  t o  p e r m i t  t h e  pe r fo rming  o f  

c o n s e r v a t i o n  f u n c t i o n s  s o  t h a t  i f  w a t e r  can  be  used b e t t e r ,  even i f  

n o t  i n  t h e  s t r i c t  o r d e r  of p r i o r i t y ,  t h i s  u s e  shou ld  be  a l lowed -- i n  

o t h e r  words, t h e  management of w a t e r  shou ld  be a u t h o r i z e d .  Also ,  

Colorado i s  one  of t h e  few s t a t e s  where non-use i s  n o t  made a  presump-

t i o n  of abandonment of  a w a t e r  r i g h t ,  and t h i s  shou ld  be changed. 




One recommendation made by t h e  1960 committee which c o u l d  be 
e f f e c t e d  was t h a t  t h e  i r r i g a t i o n  d i s t r i c t  a c t s  and w a t e r  conservancy 
d i s t r i c t  a c t  shou ld  be  amended t o  p e r m i t  ground w a t e r  development ,  
s t o r a g e ,  and r e c h a r g e .  M r .  M i l l e r  emphasized t h a t  u n l e s s  t h e  peop le  
u n d e r s t a n d  any proposed l e g i s l a t i o n ,  t h e  G e n e r a l  Assembly w i l l  n o t  be  
a b l e  t o  s e l l  it. 

M r .  Duane L. Barnard ,  a n  a t t o r n e y ,  p r e s e n t e d  t h e  f o l l o w i n g  
r e s o l u t i o n  on b e h a l f  of  t h e  Colorado  Water  Congress :  

"BE IT  RESOLVED t h a t  t h e  Colorado  Water Congress  he reby  re-
q u e s t s  t h e  Governor t o  implement t h e  improvement of t h e  w a t e r  laws of 
Colorado by a s s i g n i n g  s p e c i f i c  a r e a s  of s t u d y  and a c t i o n  r a t h e r  t h a n  
a t t e m p t i n g  t h e  ' comple te  code r e v i s i o n '  approach which h a s  proven 
i n e f f e c t i v e  t o  d a t e ;  t h a t  t h e  Governor s e e k  such implementa t ion  by 
r e q u e s t i n g  t h e  A t t o r n e y  G e n e r a l  of Co lo rado ,  t h e  Colorado  S t a t e  Engi- 
n e e r  and t h e  D i r e c t o r  of t h e  Colorado  Water C o n s e r v a t i o n  Board t o  a c t  
a s  a  committee t o  g u i d e  t h e  w a t e r  l a w  improvements; t h a t  t h i s  committee 
of S t a t e  o f f i c e r s  work i n  harmony w i t h  t h e  Colorado  L e g i s l a t i v e  Water 
Study Committee, t h e  Water S e c t i o n  of t h e  Colorado Bar A s s o c i a t i o n  and 
t h e  Colorado  E n g i n e e r s  Water Law Committee; t h a t  work a l r e a d y  done by 
t h e s e  g roups  n o t  be d i s c a r d e d  b u t  be u t i l i z e d  t o  t h e  g r e a t e s t  p r a c t i -  
c a b l e  e x t e n t  a s  background f o r  a p p r o p r i a t e  improvements i n  t h e  w a t e r  
code;  and t h a t  t h e  s p e c i f i c s  t o  be s t u d i e d  and a c t e d  upon i n c l u d e  t h e  
f o l l o w i n g :  

1. 	 Colorado  Ground Water r i g h t s  i n c l u d i n g  t h e i r  r e l a t i o n  
t o  s u r f a c e  w a t e r  r i g h t s .  

2. 	 Adjustment  of c o n d i t i o n a l  d e c r e e  p r o c e d u r e s  i n  r e l a t i o n  
t o  t h e  new j u d i c i a l  code.  

3.  	 C r e a t e  a s i m p l i f i e d  method of e s t a b l i s h i n g  p r i v a t e  t i t l e s  
t o  w a t e r  r i g h t s .  

4 ,  	 Removal of changes  of  p o i n t  of d i v e r s i o n  from t h e  a d j u d i -  
c a t i o n  sys tem t o  t h e  p e r m i t  sys tem,  w i t h  t h e  r i g h t  of 
a p p e a l  t o  t h e  c o u r t s .  

5. 	 C l a r i f i c a t i o n  of p r o c e d u r e s  b e f o r e  t h e  S t a t e  Eng inee r  
and h i s  s u b o r d i n a t e s  and t h e  s e c u r i n g  of a d e q u a t e  j u r i s -  
d i c t i o n  f o r  t h e i r  a c t i o n s  based t h e r e o n . "  

M r .  Barnard  a l s o  r e p o r t e d  t h a t  t h e  G e n e r a l  Assembly must con-
s i d e r  t h e  s u r f a c e  w a t e r  r i g h t  owners on t h e  Western S l o p e  i n  p r e p a r i n g  
any new laws .  Because of t h e  w a t e r  d i v e r t e d  from t h e  Western t o  t h e  
E a s t e r n  S l o p e ,  a d v e r s e  e f f e c t s  a s  a  r e s u l t  of  t h e  u s e  of  w e l l s  i n  
E a s t e r n  Colorado  d i r e c t l y  a f f e c t  t h e  u s e r s  i n  Western Colorado.  I n  
o t h e r  words,  it i s  a s t a t e - w i d e  problem and n o t  one l i m i t e d  t o  any 
p a r t i c u l a r  a r e a .  The l e g i s l a t u r e  shou ld  p r o v i d e  a mandatory method of 
c o o p e r a t i o n  between d i s t r i c t s ,  w i t h  g u i d e l i n e s  b e i n g  i n c l u d e d  i n  t h e  
law on t h i s  p o i n t .  

M r .  Tom Campbell ,  who s e r v e d  a s  co-chairman of an  e n g i n e e r s '  
committee on w a t e r  law, r e p o r t e d  t h a t  t h i s  commit tee ,  a f t e r  h o l d i n g  
weekly m e e t i n g s  f o r  a  year ;  conc luded  t h a t  n o t h i n g  v e r y  e f f e c t i v e  c o u l d  
be done on r e c o d i f i c a t i o n  w i t h o u t  a d e q u a t e  ground w a t e r  l a w  and c o n t r o l .  



The committee came t o  t h e  g e n e r a l  conc lu s ion  t h a t  t h e r e  a r e  t h r e e  t y p e s  
of underground a q u i f e r s  and any law adop ted  shou ld  t a k e  t h e s e  t h r e e  
t y p e s  i n t o  accoun t :  (1) s t r i c t l y  a l l u v i a l  a q u i f e r s  d i r e c t l y  t r i b u t a r y  
t o  s u r f a c e  f low;  ( 2 )  n o n - t r i b u t a r y  a q u i f e r s  which can r e p l e n i s h  them- 
s e l v e s ;  and ( 3 )  c l o s e d  a q u i f e r s  which canno t  r e p l e n i s h  themse lves  and 
must t h e r e f o r e  be cons ide r ed  a s  mining o p e r a t i o n s .  ( s e e  Appendix B 
f o r  "Excerp t s  from A p r i l  1963 Repor t  of Eng inee r s '  Water Law Commit- 
t e e . . .  on Ground Water Law.") 

M r .  Georqe Vranesh,  counse l  f o r  t h e  Oxford and H igh l i ne  D i t c h  
C o m ~ a n i e s  i n  t h e  Lower Arkansas  R i v e r  Bas in ,  reviewed t h e  law s u i t  
which w i l l  be f i l e d  a g a i n s t  t h e s e  two d i t c h e s  by t h e  F o r t  Lyon and 
C a t l i n  D i t ch  Companies. T h i s  s u i t ,  which i s  des igned  t o  p r o h i b i t  t h e  
Oxford and H igh l i ne  companies from pumping d i r e c t l y  from t h e  Arkansas 
R ive r  t o  supplement t h e i r  s u r f a c e  a p p r o p r i a t i o n s ,  w i l l  n o t  r e s o l v e  a l l  
of t h e  b a s i c  q u e s t i o n s  and it w i l l  p robab ly  r e s u l t  i n  bad law. He 
added t h a t  t h e  s u i t  w i l l  c o s t  abou t  $25,000 on each  s i d e  and t h i s  money 
could  be b e t t e r  s p e n t  i n  s t u d i e s  t o  draw b e t t e r  laws.  

M r .  Vranesh sugges ted  an i n v e n t o r y  of Co lo r ado ' s  s u r f a c e  and 
ground w a t e r s  t o  de te rmine  t h e  ground w a t e r  which i s  t r i b u t a r y  and t h a t  
which i s  n o n - t r i b u t a r y  t o  s u r f a c e  f low.  These two t y p e s  have t o  be 
r e g u l a t e d  d i f f e r e n t l y ,  and a s t udy  shou ld  de t e rmine  t h e  b a s i c  r u l e s  
governing them. The r e s u l t  would be more advantageous  t o  w e l l  u s e r s  a s  
t h e y  a t  l e a s t  would know what r i g h t s  t h e y  had,  and he urged t h e  adop- 
t i o n  of a ground w a t e r  c o n t r o l  law f o r  Colorado.  

M r .  Glen Saunders ,  a t t o r n e y  f o r  a group of Arkansas  V a l l e y  
wa t e r  u s e r s  who want a d e t e r m i n a t i o n  on w a t e r  r i g h t s ,  s a i d  t h a t  t h i s  
s u i t  means t h a t  a f t e r  some 35 y e a r s  t h e  problems a r e  s o  g r e a t  t h a t  t h e  
u s e r s  have dec ided  it  i s  t ime  t o  t r y  t o  g e t  some d e c i s i o n s  on t h e i r  
wa t e r  problems. The Arkansas  V a l l e y  i s  one of  t h o s e  renewal  a l l u v i a l  
a q u i f e r s  which needs  management. It i s  t h e  wish of bo th  s i d e s  i n  t h i s  
s u i t  f o r  t h e  l e g i s l a t u r e  t o  r e a l i z e  t h a t  t o  s e t t l e  problems by liti-
g a t i o n  i s  more of a f i n a n c i a l  burden t h a n  t h e  peop le  can b e a r .  The 
on ly  s o l u t i o n  i s  f o r  t h e  Gene ra l  Assembly t o  r e v e r s e  i t s e l f  and t o  
adopt  a  pe rmi t  system f o r  ground w a t e r ,  e s p e c i a l l y  i n  renewable a q u i f e r s .  

M r .  Saunders  s a i d  t h a t  he wanted t o  impress  upon t h e  committee 
t h e  urgency of t h i s  problem and t h a t  d i r e c t  p r o p e r t y  r i g h t s  a r e  being 
de s t royed  by t h e  i n a c t i o n  of t h e  l e g i s l a t u r e .  While t h i s  committee i s  
probably  n o t  r eady  t o  w r i t e  a comprehensive law f o r  t h e  1965 s e s s i o n ,  
t h e  Genera l  Assembly p robab ly  w i l l  be  asked t o  p rov ide  t h e  funds  t o  
f i n a n c e  t h e  d e t a i l e d  work needed b e f o r e  t h i s  j o b  can be done. The t i m e  
t o  make t h i s  s t udy  and , t o  c i r c u l a t e  proposed d r a f t s  f o r  a r e a  app rova l
i s  be fo r e  t h e  b i l l  i s  p r e s e n t e d  t o  t h e  Genera l  Assembly. 

U n t i l  now, M r .  Saunders  s a i d ,  t h e  e n g i n e e r s  and l awyers  have 
been a t  c r o s s  purposes  -- t h e  e n g i n e e r s  a r e  i n t e r e s t e d  i n  t h e  b e s t  u s e  
of w a t e r  and t h e  l awyers  a r e  i n t e r e s t e d  i n  p r e s e r v i n g  p r o p e r t y  r i g h t s .  
The compromise f o r  t h e  l e g i s l a t u r e  i s  t o  p rov ide  f o r  t h e  form of regu-
l a t o r y  d i s t r i c t s  which w i l l  g u a r a n t e e  t o  t h e  s e n i o r  d e c r e e s  t h e i r  
h i s t o r i c  o r  customary amounts of wa t e r .  A system i s  be ing  worked o u t  
a t  t h e  p r e s e n t  t ime  a long  t h e  P u r g a t o r i e  R i v e r  w i t h  t h e  Bureau of 
Reclamation whereby a l l  wa t e r  r i g h t s  w i l l  be pooled i n  o r d e r  t o  o b t a i n  
b e t t e r  s u p p l i e s  and t h e  peop le  w i l l  a l s o  be g e t t i n g  f l o o d  c o n t r o l  o u t  
of t h e  program. T h i s  is  a p r a c t i c a l  approach and,  i f  it cou ld  be worked 



o u t ,  one which cou ld  be used a s  a b a s i s  f o r  d i s t r i c t s  i n  Colorado under  
t h e  Colorado Water Conse rva t i on  Board where t h e  Bureau of Reclamation 
i s  n o t  invo lved .  T h i s  would mean a new and more economical  a p p l i c a t i o n  
of w a t e r  i n  Colorado i nvo lv ing  a new sys tem of w a t e r  law f o r  t h i s  s t a t e .  
Each d i s t r i c t  need n o t  o p e r a t e  t h e  same, b u t  each  d i s t r i c t  should  func-  
t i o n  under  t h e  same s t a t e  law i n  r e s p e c t  t o  u s e r s  of s u r f a c e  and ground 
wate r .  

M r .  C h a r l e s  F i s k ,  c o n s u l t i n g  e n g i n e e r  f o r  t h e  Upper South P l a t t e  
Water Conservancy D i s t r i c t ,  r e p o r t e d  t h a t  most of t h e  u s e r s  i n  t h i s  
d i s t r i c t  ( t h e  South Park  a r e a )  a r e  j u n i o r  a p p r o p r i a t o r s  who do n o t  have 
w e l l s .  It i s  b e n e f i c i a l  f o r  t h e s e  u s e r s  t o  p u t  w a t e r  back i n t o  t h e  
a l l u v i a l  and t h e n  i n t o  t h e  s t r e ams  th rough  r e t u r n  f low,  and t h i s  bene- 
f i t s  t h e  u s e r s  downstream. There  shou ld  be an o v e r - a l l  d i s t r i c t  
encompassing t h e  e n t i r e  South  P l a t t e  Va l l ey  f o r  a d m i n i s t r a t i v e  purposes ,  
i n c l u d i n g  a l i m i t  on t h e  d i s t a n c e  t h a t  a c a l l  f o r  w a t e r  can be  made on 
t h e  r i v e r .  The peop le  i n  South Park  a l s o  have a problem w i t h  evapora-  
t i o n  l o s s  from r e s e r v o i r s ,  and t h e  law shou ld  c o n t a i n  a s p e c i f i c  p rov i -  
s i o n  on t h i s  problem. 

M r .  C h a r l e s  J. Be i s e ,  a t t o r n e y  f o r  t h e  S o u t h e a s t e r n  Colorado 
Water Conservancy D i s t r i c t ,  obr>r:rved t h a t  t h e  p roposa l  f o r  forming a 
s p e c i a l  t ype  of  d i s t r i c t  would c r e a t e  some p o s s i b l y  n e e d l e s s  e n t i t y  and, 
a s  an  a l t e r n a t i v e ,  he sugges ted  t h e  s t a t e  u t i l i z e  t h e  approx imate ly  30 
wa te r  conservancy d i s t r i c t s  e x i s t i n g  now i n  Colorado f o r  t h i s  purpose 
a s  a  means of r educ ing  t h e  c o s t s  of  a d m i n i s t r a t i o n .  M r .  Duane Barnard 
a l s o  agreed  t h a t  wa t e r  conservancy powers cou ld  be expanded t o  t a k e  
c a r e  of s p e c i f i c  problems. 

M r .  Gene Waqqoner s t a t e d  t h a t  t h e  knowledge of g e o l o g i c a l  
problems i s  e s s e n t i a l  i n  d e a l i n s  w i t h  qround w a t e r ,  and t h a t  one i m -
p o r t a n t  c o n t r o l  of ground water-Problems comes f i r s t  th rough  having 
q u a l i f i e d  w e l l  d r i l l e r s .  The q u a l i t y  of w e l l  d r i l l e r s  i n  Colorado now 
v a r i e s ,  and much damage can r e s u l t  from t h e  u n q u a l i f i e d  d r i l l e r .  (1n
t h i s  connec t i on ,  Appendix C c o n t a i n s  an o u t l i n e  f o r  a  w a t e r  w e l l  con-
t r a c t o r  l i c e n s i n g  code which was p r epa red  by t h e  Colorado Water Well 
C o n t r a c t o r s  A s s o c i a t i o n  and submi t t ed  t o  t h e  commit tee . )  M r .  Waggoner 
a l s o  ag reed  t h a t  i t  i s  t remendously  impor t an t  t o  have i n fo rma t ion  abou t  
t r i b u t a r y  and n o n - t r i b u t a r y  wa t e r ,  and he  t h e r e f o r e  recommended t h a t  a 
comprehensive s t udy  be made b e f o r e  a law i s  adopted.  

M r .  John Barnard ,  Jr,, an a t t o r n e y ,  s t r o n g l y  sugges ted  t h a t  t h e  
committee recommend t h e  Gene ra l  Assembly approve t h e  program recommended 
by t h e  Colorado Water Congress  -- a two-year  s t u d y  a t  $50,000 p e r  y e a r  
w i th  r e p r e s e n t a t i v e s  from v a r i o u s  a g e n c i e s  and t h e  Gene ra l  Assembly 
p a r t i c i p a t i n g  i n  t h e  s t udy .  No one i n d i v i d u a l  on a p a r t - t i m e  b a s i s  can  
w r i t e  t h i s  law, and t h e  s o l u t i o n s  i n  d e t a i l  t o  t h e  problems invo lved  
w i l l  t a k e  a g r e a t  d e a l  of work, i . e . ,  i d e n t i f y i n g  t h e  problems and 
drawing up t h e  d e t a i l e d  s o l u t i o n s .  He a l s o  ag reed  t h a t  t h e  law should  
p rov ide  a d m i n i s t r a t i v e  p rocedu re s  i n s t e a d  of j u d i c i a l  d e t e r m i n a t i o n s  
i n  r e g a r d  t o  wa t e r  d i s p u t e s .  

He added t h a t  a law on w a t e r  c o n t r o l  d i s t r i c t s  should  p rov ide  
s t a t e - w i d e  s t a n d a r d s ,  w i t h  a r e a s  be ing  t r e a t e d  d i f f e r e n t l y  f o r  purposes  
of a d m i n i s t r a t i o n .  These d i s t r i c t s  can perform two major  f u n c t i o n s :  
(1) de t e rmine  compensat ion f o r  i n j u r e d  s e n i o r  r i g h t s ,  a s s e s s e d  on an 
a c r e - f o o t  b a s i s  on j u n i o r  u s e r s ,  and ( 2 )  i n  a r e a s  where p h y s i c a l l y  



p o s s i b l e ,  c a r r y  o u t  a program t o  a r t i f i c a l l y  r e c h a r g e  t h e  a q u i f e r .  
There  a r e  two k i n d s  of  e x i s t i n g  d i s t r i c t s  which cou ld  be used f o r  t h i s  
program, i f  t h e  s t a t u t e s  were amended, b u t  it would be p r e f e r a b l e  t o  
e s t a b l i s h  a new t y p e  of d i s t r i c t  t o  c a r r y  o u t  t h e s e  f u n c t i o n s .  

M r .  Marvin B. Woolf, Boulder  C i t y  A t t o r n e y ,  r a i s e d  t h e  problem 
of ground w a t e r  i n  r e l a t i o n  t o  t h e  b u i l d i n g  of  s u b d i v i s i o n s  where 
w a t e r  i s  t a k e n  from s e n i o r  d e c r e e s .  I f  t h e  s t a t e  would e n f o r c e  i t s  
p r e s e n t  laws and t h e  p e o p l e  were n o t  a l lowed t o  t a k e  w a t e r  which d i d  
n o t  belong t o  them, t h e y  would soon i n s i s t  t h a t  t h e  s t a t e  have a good 
w a t e r  law. He t h e r e f o r e  s u g g e s t e d  e x t e n s i v e  enforcement  of t h e  p r e s e n t  
laws.  

M r .  C e c i l e  Osborne,  a n  e n g i n e e r ,  s t a t e d  t h a t  because  of  p a s t  
i r r i g a t i o n  developments  a l o n g  t h e  South  P l a t t e  R i v e r ,  s u r f a c e  and 
ground w a t e r  u s e r s  a r e  now working s i d e  by s i d e  and t h e  d a t e  of t h e i r  
s u r f a c e  d e c r e e s  makes no p a r t i c u l a r  d i f f e r e n c e  a s  a l l  a r e  u s i n g  w e l l s  
i f  t h e y  can f i n d  t h e  ground w a t e r .  The p o i n t  h a s  been reached ,  con-
s e q u e n t l y ,  where ground w a t e r  i s  more i m p o r t a n t  t h a n  s u r f a c e  w a t e r ,  
a l t h o u g h  it i s  s t i l l  n e c e s s a r y  t o  have s u r f a c e  s u p p l i e s .  Management of 
s u r f a c e  and ground w a t e r  i s  needed s o  t h a t ,  f o r  example, w e l l s  c o u l d  
be s h u t  o f f  i n  wet y e a r s  and used i n  d r y  y e a r s .  The problem i s  t h a t  
s e n i o r  a p p r o p r i a t o r s  have been t a k i n g  a f r e e  r i d e  on t h e  j u n i o r  ap- 
p r o p r i a t o r s  t o  a  c e r t a i n  e x t e n t ,  and some way t h e  e q u i t y  of c o s t s  
should  be borne by a l l  and b o t h  s u p p l i e s  should  be managed t o g e t h e r .  
I f  t h i s  were done,  t h e r e  would be more w a t e r  a v a i l a b l e  f o r  a l l  u s e r s .  

Concludinq Comments 

On t h e  b a s i s  of t h e  t e s t i m o n y  and r e p o r t s  s u b m i t t e d  t o  t h e  
committee d u r i n g  t h e  c o u r s e  of i t s  mee t ings ,  s u b s t a n t i a l  agreement  
e x i s t s  on t h e  need f o r  s o l u t i o n s  t o  t h e  many w a t e r  problems now en- 
coun te red  i n  Colorado.  Disagreement  a r i s e s ,  however, on t h e  s p e c i f i c  
d e t a i l s  invo lved  i n  d r a f t i n g  s o l u t i o n s  t o  t h e s e  problems.  

The committee was informed by t h e  d i r e c t o r  of t h e  Colorado 
Water C o n s e r v a t i o n  Board t h a t  "more t h a n  one m i l l i o n  d o l l a r s  i n  s t a t e  
and f e d e r a l  f u n d s  have been s p e n t  i n  g a t h e r i n g  i n f o r m a t i o n  on w a t e r  i n  
Colorado,  and i n  a  few y e a r s  t h e  e n t i r e  s t a t e  shou ld  be mapped i n  r e -
ga rd  t o  w a t e r  s u p p l i e s . " l O  Y e t  some p e r s o n s  informed t h e  committee 
t h a t  n o t  enough i n f o r m a t i o n  i s  a v a i l a b l e  and t h e  s t a t e  shou ld  w a i t  u n t i l  
it i s  a v a i l a b l e  b e f o r e  w r i t i n g  any new w a t e r  laws.  On t h e  o t h e r  hand, 
o t h e r  p e r s o n s  s t r e s s e d  t h e  u rgency  of t h e  s t a t e  t a k i n g  a c t i o n  now, 
even s u g g e s t i n g  t h a t  t h e  G e n e r a l  Assembly h a s  t o o  l o n g  evaded i t s  
r e s p o n s i b i l i t i e s  i n  t h i s  a r e a .  T h a t  i s ,  s p e c i f i c  p r o v i s i o n s  a r e  needed 
now on w a t e r  r i g h t s  -- what t h e y  a r e  and who h a s  them. 

A number of t h o s e  a p p e a r i n g  b e f o r e  t h e  committee recommended 
an  o v e r - a l l  management of s u r f a c e  and ground w a t e r  s u p p l i e s  where t h e y  
a r e  r e l a t e d ,  and,  where t h e  ground w a t e r  i s  n o n - t r i b u t a r y ,  t h e  manage- 
ment of ground w a t e r  a l o n e .  Loca l  c o n t r o l  t h r o u g h  l o c a l  d i s t r i c t s  i s  
needed under  s t a t e - w i d e  s t a n d a r d s ,  w i t h  f l e x i b l e  p r o v i s i o n s  be ing  

10.  Minutes of Committee 's  Meetinq,  Alamosa, Colorado,  J u l y  20, 1964, 
p. 1. 



i n c l u d e d  i n  o r d e r  t o  meet v a r y i n g  l o c a l  c o n d i t i o n s  and problems. 
O t h e r  s u g g e s t i o n s  which r e c e i v e d  r a t h e r  g e n e r a l  s u p p o r t  i n c l u d e d  
a d o p t i n g  a  s t r o n g e r  w e l l  d r i l l e r s '  law,  add ing  s p e c i f i c  p r o v i s i o n s  
on e v a p o r a t i o n  l o s s e s  i n  s u r f a c e  r e s e r v o i r s ,  and r e d u c i n g  w a t e r  l o s s  
r e s u l t i n g  from junk v e g e t a t i o n  a l o n g  d i t c h e s  and s t r e a m s .  

The d e t a i l s  of t h e s e  and o t h e r  recommended s o l u t i o n s ,  however, 
remain t o  be s p e l l e d  o u t ,  and a s  y e t  und i scovered  q u e s t i o n s  and 
problems may a l s o  a r i s e  when such  s p e c i f i c  p r o v i s i o n s  a r e  w r i t t e n .  
Consequen t ly ,  b e f o r e  f i n a l  a c t i o n  c a n  be t a k e n  by t h e  G e n e r a l  Assembly, 
it would seem n e c e s s a r y  t h a t  s p e c i f i c  proposed changes  must be p re -  
pared  i n  b i l l  form i n  o r d e r  t o  o b t a i n  t h e  most comple te  p u b l i c  r e a c t i o n  
and d i s c u s s i o n .  



APPENDIX A 

WATER MANAGEMENT STUDY OF LOWER 
ARKANSAS R I V E R  BASIN 

Remarks of  J o h n  E .  Moore, Groundwa te r  Branch  of  t h e  U n i t e d  
S t a t e s  G e o l o g i c a l  S u r v e y ,  P r e s e n t e d  t o  t h e  Commit tee  o n  Water  a t  Lamar, 
C o l o r a d o ,  J u n e  3 ,  1964. 

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

I n  1963 t h e  G e o l o g i c a l  S u r v e y ,  i n  c o o p e r a t i o n  w i t h  t h e  C o l o r a d o  
Water C o n s e r v a t i o n  Boa rd ,  began  a  3 - y e a r  s t u d y  o f  t h e  w a t e r  r e s o u r c e s  
of  t h e  A r k a n s a s  R i v e r  V a l l e y  be tween  Canon C i t y  and t h e  S t a t e  l i n e .  
The s t u d y  w i l l  e n a b l e  t h e  Board t o  a s s i s t  t h e  L e g i s l a t u r e  i n  f o r m u l a t -  
i n g  a c o m p r e h e n s i v e  p l a n  f o r  t h e  optimum deve lopmen t  and management o f  
t h e  g r o u n d - w a t e r  and s u r f a c e - w a t e r  s u p p l y  f o r  t h e  maximum b e n e f i t  o f  
a l l  w a t e r  u s e r s .  

I n  o r d e r  t o  a c h i e v e  t h e  maxim- o f  t h e  a v a i l a b l e  w a t e r  
s u p p l y ,  g round  w a t e r  and s u r f a c e  w a t e r  mus t  b e  d e v e l o p e d  and managed a s  
a s i n g l e  s u p p l y .  I n  t h e  ~ r k a n s a s  V a l l e y  t h e  ground  w a t e r  i n  u n c o n s o l i -  
d a t e d  sand  and g r a v e l  v a l l e y - f i l l  d e p o s i t s  i s  i n t i m a t e l y  a s s o c i a t e d  w i t h  
t h e  m k a n s a s  R i v e r .  The  r i v e r  i s  h y d r a u i c a l l y  c o n n e c t e d  w i t h  t h e  v a l l e y  
f i l l ,  c o n t r o l s  t h e  w a t e r  l e v e l  i n  t h e s e  d e p o s i t s ,  and d u r i n g  much of t h e  
y e a r  d r a i n a g e  f rom t h e s e  d e p o s i t s  s u s t a i n s  t h e  f l o w  o f  t h e  r i v e r .  I n  
f a c t ,  t h e  g r o u n d - w a t e r  body i s  t h e r e  l a r g e l y  b e c a u s e  of  d i v e r s i o n  f o r  
i r r i g a t i o n  f rom t h e  r i v e r .  Thus  i r r i g a t i o n  h a s  i n c r e a s e d  t h e  r e c h a r g e  
and amount o f  w a t e r  s t o r e d  i n  t h e  v a l l e y - f i l l  d e p o s i t s ,  t h e r e b y  p e r m i t -  
t i n g  . t h e  deve lopmen t  o f  i r r i g a t i o n  w e l l s .  The  d e v e l o p m e n t  o f  i r r i g a t i o n  
w e l l s  i n  t h e  Arkansas  V a l l e y  h a s  b e e n  b e n e f i c i a l  i n  t h a t  t h e y  p r o v i d e  
w a t e r  t o  c r o p s  d u r i n g  p e r i o d s  of  d e f i c i e n t  s u r f a c e - w a t e r  s u p p l y .  How-
e v e r ,  an  u n ~ l a n n e d  d e v e l o p m e n t  o f  t h e  a r o u n d - w a t e r  r e s e r v o i r  w i l l  r e s u l t  
i n  a  d r a s t i c  d e c r e a s e  i n  s t r e a m f l o w  and w i l l  t h e r e f o r e  work a h a r d s h i p  
on  t h o s e  w i t h  s u r f a c e - w a t e r  r i g h t s  downs t ream f r o m  t h e  w e l l s .  Unplanned 
deve lopmen t  w i l l  t h e r e f o r e  h a v e  a d v e r s e  e f f e c t s ;  p l a n n e d  deve lopmen t  
w i l l  m i n i m i z e  o r  e l i m i n a t e  t h e s e  e f f e c t s .  

A p l a n n e d  d e v e l o p m e n t  and management o f  t h e  g r o u n d - w a t e r  s u p p l y  
c a n  o n l y  b e  made a f t e r  a t h o r o u g h  s t u d y  h a s  b e e n  made of  t h e  p h y s i c a l  
e n v i r o n m e n t .  The  e f f o r t s  o f  t h e  Ground Wate r ,  S u r f  a c e  Wate r ,  and 
Q u a l i t y  o f  Water  b r a n c h e s  of  t h e  G e o l o g i c a l  S u r v e y  a r e  combined i n  t h i s  
s t u d y  of  t h e  p h y s i c a l  e n v i r o n m e n t  o f  t h e  A r k a n s a s  V a l l e y .  

P r e v i o u s  S t u d i e s  

P r e v i o u s  c o u n t y  s t u d i e s  o f  t h e  A r k a n s a s  V a l l e y  p r o v i d e  much of  
t h e  b a s i c  d a t a  f o r  t h i s  i n v e s t i g a t i o n .  P r e l i m i n a r y  g e o l o g i c  and 
g r o u n d - w a t e r  f i e l d  s t u d i e s  o f  t h e  v a l l e y  f rom Canon C i t y  t o  t h e  S t a t e  
l i n e  h a v e  b e e n  c o m p l e t e d .  H y d r o g e o l o g i c  b a s i c  d a t a ,  s u c h  a s  r e c o r d s  
of  w e l l s  and c h e m i c a l  a n a l y s e s  o f  g round  w a t e r  and s u r f a c e  w a t e r ,  h a v e  
b e e n  p u b l i s h e d  f o r  P r o w e r s ,  B e n t ,  and Otero-Crowley  C o u n t i e s  ( ~ o l o r d d o  
Ground Water  B a s i c  D a t a  R e p o r t s  1, 11, and 1 4 ) .  G e o l o g i c  and g round-  
w a t e r ,  c o u n t y  r e p o r t s  h a v e  been  p r e p a r e d  f o r  P r o w e r s  and Otero-Crowley  



C o u n t i e s ,  and t h e  r e p o r t s  f o r  Ben t  and Pueblo-Fremont  C o u n t i e s  a r e  
i n  p r e p a r a t i o n .  A d d i t i o n a l  f i e l d  d a t a  w i l l  b e  c o l l e c t e d  d u r i n g  t h i s  
s t u d y  t o  supplement  t h e s e  r e c o r d s  and t o  b r i n g  them up t o  d a t e .  

A p i l o t  manaqement s t u d y  o f  a s h o r t  r e a c h  o f  t h e  Arkansas  
R i v e r  be tween La J u n t a  and Las Animas was comple t ed  i n  1963. We were 
a s s i s t e d  i n  t h i s  s t u d y  by C o l o r a d o  S t a t e  U n i v e r s i t y  who s t u d i e d  t h e  
u s e  of  w a t e r  by p h r e a t o p h y t e s .  A p r e l i m i n a r y  r e p o r t  o f  t h i s  i n v e s t i -  
g a t i o n  e n t i t l e d  " E f f e c t s  o f  w a t e r  management o n  a  r e a c h  o f  t h e  Arkansas  
R i v e r "  ( p u b l i s h e d  a s  C o l o r a d o  Ground Water  C i r c u l a r  1 0 )  h a s  shown t h a t  
t h e  ground-water  r e s e r v o i r  c a n  p r o v i d e  a d d i t i o n a l  s u p p l e m e n t a l  w a t e r  
f o r  i r r i g a t i o n  and t h a t  s u b s t a n t i a l  amounts  of w a t e r  now consumed 
w a s t e f u l l y  by p h r e a t o p h y t e s  can  b e  s a l v a g e d .  The r e c o r d s  o f  ground 
w a t e r  and s u r f a c e  w a t e r  f o r  t h a  p e r i o d  1940 t o  1960 were  a n a l y z e d  t o  
s t u d y  t h e  e f f e c t s  o f  chang ing  management p r a c t i c e s .  The a n a l y s i s  showed 
t h a t  t h e  consumpt ive  u s e  o f  w a t e r  i n c r e a s e d  by a b o u t  20 ,000  a c r e - f e e t  
b u t  t h a t  t h e  i r r i g a t e d  a c r e a g e  i n  t h e  s t u d y  r e a c h  remained  p r a c t i c a l l y  
t h e  same. The m a j o r  f a c t o r  c a u s i n g  i n c r e a s e d  consumpt ive  u s e  i s  t h e  
i n c r e a s e d  u s e  o f  ground w a t e r  t o  supp lemen t  t h e  s u r f a c e - w a t e r  s u p p l y .  

O b j e c t i v e s  

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

1. Dete rmine  t h e  n a t u r e ,  e x t e n t ,  and c h e m i c a l  q u a l i t y  o f  t h e  
ground-water  and s u r f  a c e - w a t e r  r e s o u r c e s  o f  t h e  Arkansas  V a l l e y .  

2. D e f i n e  t h e  i n t e r r e l a t i o n  of  ground w a t e r  and s u r f a c e  w a t e r .  

3. D e f i n e  water-management p rob lems  t h a t  e x i s t  o r  t h a t  a r e  

l i k e l y  t o  o c c u r  i n  t h e  f u t u r e .  


4 .  E v a l u a t e  t h e  e f f e c t s  o f  p o s s i b l e  c h a n g e s  i n  management t h a t  
c o u l d  i n c r e a s e  o r  improve t h e  s u p p l y .  The S t a t e  o f  C o l o r a d o  w i l l  u s e  
t h e  b a s i c  f a c t s  t o  p r e p a r e  a n  e q u i t a b l e  g round-wa te r  law.  

F i e l d  I n v e s t i q a t i o n s  

F i e l d  i n v e s t i g a t i o n s  a r e  b e i n g  made t o  ~ r o v i d e  a d d i t i o n a l  d a t a  

t o  e v a l u a t ~  t h e  w a t e r  r e s o u r c e s  o f  t h e  v a l l e y .  


1. The g round-wa te r  f i e l d  i n v e s t i g a t i o n s  c o n s i s t s  o f  a u g e r i n g  

t e s t  h o l e s ,  i n s t a l l a t i o n  o f  permanent  o b s e r v a t i o n  wel ls ,  pumping 

t e s t s ,  mass measurement o f  g round-wa te r  l e v e l s ,  and i n v e n t o r y  o f  a l l  

new i r r i g a t i o n  wells .  


The a u g e r i n g  and o b s e r v a t i o n - w e l l  i n s t a l l a t i o n  program was 
r e z e n t l y  comple ted .  83 t e s t  h o l e s  were  a u g e r e d  ( t o t a l  f o o t a g e  a b o u t  
3 ,200)  and 58 permanent  o b s e r v a t i o n  wells  were  i n s t a l l e d  be tween Pueb lo  
and t h e  S t a t e  l i n e .  The t e s t  h o l e s  p r o v i d e d  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  p h y s i c a l  c h a r a c t e r  and e x t e n t  o f  t h e  v a l l e y - f i l l  a q u i f e r ,  and 
t h e  o b s e r v a t i o n  wel ls  improved t h e  o b s e r v a t i o n - w e l l  network.  



S e v e r a l  pumping t e s t s  were begun t h i s  s p r i n g ,  and more a r e  
p l a n n e d  t o  d e t e r m i n e  t h e  a q u i f e r ' s  a b i l i t y  t o  t r a n s m i t  and s t o r e  w a t e r  
and t h e  r e l a t i o n  o f  ground w a t e r  t o  s u r f a c e  w a t e r .  Mass measurements  
o f  g round-wa te r  l e v e l  were made i n  500 wells i n  November 1963  and i n  
1000 we l l s  i n  A p r i l  1964 be tween  Canon C i t y  and t h e  S t a t e  l i n e .  Two 
s i m i l a r  measurements  a r e  s c h e d u l e d  f o r  J u l y  and Sep tember .  D a t a  f rom 
t h e s e  measurements  w i l l  b e  u sed  t o  d e t e r m i n e  t h e  e f f e c t  o f  pumping on  
t h e  amount o f  w a t e r  s t o r e d  i n  t h e  a q u i f e r  and i t s  r e l a t i o n s h i p  t o  t h e  
f l o w  of  t h e  A r k a n s a s  R i v e r .  

We a r e  now i n v e n t o r y i n g  a b o u t  220  l a r g e - c a p a c i t y  i r r i g a t i o n  
w e l l s  t h a t  have  been  d r i l l e d  i n  t h e  A r k a n s a s  V a l l e y  s i n c e  o u r  c o u n t y  
s t u d i e s  were  comple t ed .  Most o f  t h e s e  w e l l s  (139  o r  63%) were  d r i l l e d  
i n  P rowers  County .  The  d a t a  f rom t h i s  i n v e n t o r y  a l o n g  w i t h  t h e  d a t a  
c o l l e c t e d  i n  t h e  c o u n t y  s t u d i e s  w i l l  b e  used  t o  compute t h e  amount o f  
ground w a t e r  t h a t  i s  pumped f o r  i r r i g a t i o n .  

2. The s u r f  a c e - w a t e r  f i e l d  i n v e s t i g a t i o n s  c o n s i s t  o f  measure-
men t s  o f  t h e  f l o w  o f  t h e  A r k a n s a s  R i v e r  and i t s  p r i n c i p a l  t r i b u t a r i e s .  
I n  a d d i t i o n ,  w e  a r e  making s e e p a g e - r u n  s t u d i e s  i n  s e l e c t e d  r e a c h e s  o f  
t h e  Arkansas  R i v e r  t o  measu re  l o s s  o r  g a i n .  Data  f rom t h e s e  s t u d i e s  
w i l l  b e  used  t o  e v a l u a t e  t h e  e f f e c t s  o f  pumping and e v a p o t r a n s p i r a t i o n  
o n  t h e  f l o w  of  t h e  r i v e r .  

3 .  A c h e m i c a l - q u a l i t y  m o n i t o r i n g  ne twork  was r e c e n t l y  e s t a b l i s h -  
ed i n  t h e  Arkansas  V a l l e y  t o  s t u d y  c h a n g e s  i n  q u a l i t y  o f  s u r f a c e  w a t e r  
and ground w a t e r  i n  t i m e  and s p a c e .  T h r e e  c o n t i n u o u s  i n s t r u m e n t s  t h a t  
r e c o r d  t h e  q u a l i t y  o f  s u r f a c e  w a t e r  were i n s t a l l e d  e a r l y  i n  1964 a t  
N e p e s t a ,  a t  t h e  F o r t  Lyon d i v e r s i o n  n e a r  La J u n t a ,  and a t  Las Animas. 
D a i l y  s a m p l e s  of  c h e m i c a l  q u a l i t y  ( d i s s o l v e d - s o l i d s  c o n t e n t )  a r e  b e i n g  
o b t a i n e d  a t  P u e b l o ,  J o h n  M a r t i n ,  and C o o l i d g e  ( ~ a n s a s ) .  I n  a d d i t i o n  
t o  t h e s e ,  mon th ly  s a m p l e s  o f  t h e  A r k a n s a s ,  i t s  t r i b u t a r i e s ,  and c a n a l s  
a r e  b e i n g  c o l l e c t e d  f o r  c o m p l e t e  c h e m i c a l  a n a l y s i s  a t  1 2  l o c a t i o n s  and 
f o r  d e t e r m i n a t i o n  o f  d i s s o l v e d - s o l i d s  c o n t e n t  a t  18 l o c a t i o n s .  A 
network o f  100 i r r i s a t i o n  w e l l s  a l s o  h a s  b e e n  s e l e c t e d  f o r  s ampl ing .  
T h e s e  w e l l s  w i l l  b e  sampled i n  t h e  s p r i n g  and a t  t h e  c l o s e  of  t h e  
pumping s e a s o n  i n  t h e  f a l l .  T h e s e  d a t a  w i l l  b e  supp lemen ted  w i t h  mass 
measurements  of  d i s s o l v e d  s o l i d s  o f  g round w a t e r  and s u r f a c e  w a t e r .  
T h i s  c h e m i c a l - q u a l i t y  program w i l l  f o rm a  b a s i s  f o r  e v a l u a t i n g  t h e  
e f f e c t s  o f  p r e s e n t  o r  f u t u r e  a g r i c u l t u r a l  p r a c t i c e s  o n  w a t e r  q u a l i t y ,  
f o r  s u g g e s t i n g  c h a n g e s  i n  t h e s e  p r a c t i c e s  t h a t  w i l l  improve  t h e  
q u a l i t y ,  and w i l l  p r o v i d e  a u s e f u l  t o o l  i n  s t u d y i n g  t h e  i n t e r r e l a t i o n s  
be tween  ground w a t e r  and s u r f a c e  w a t e r .  

A l l  a v a i l a b l e  g e o l o g i c ,  h y d r o l o g i c ,  c h e m i c a l ,  and c l i m a t o -  
l o g i c  d a t a  w i l l  b e  e v a l u a t e d  and compi l ed  o n  maps,  g r a p h s ,  and t a b l e s .  
Once t h e s e  d a t a  h a v e  been  o r g a n i z e d ,  we w i l l  c o n s t r u c t  an  a n a l o g  model 
o f  t h e  Arkansas  V a l l e y  i n  c o o p e r a t i o n  w i t h  t h e  CWCB and t h e  S o u t h e a s t e r n  
Conservancy  D i s t r i c t .  The model w i l l  s i m u l a t e  t h e  h y d r o l o g i c  sys t em i n  
m i n i a t u r e .  An a n a l o g  model i s  b a s e d  o n  t h e  f a c t  t h a t  t h e  f l o w  of w a t e r  
i n  t h e  h y d r o l o g i c  s y s t e m  i s  s i m i l a r  t o  t h e  f l o w  o f  e l e c t r i c i t y  i n  an 
e l e ~ t r i c a l ~ s y s t e m .The  p h y s i c a l  p r o p e r t i e s  o f  t h e  a q u i f e r ,  t h e  f l o w  
of  w a t e r  i n  i r r i g a t i o n  c a n a l s  and i n  t h e  r i v e r ,  and r e c h a r g e  a r e  



r e p r e s e n t e d  by t h e  e l e c t r i c a l  p r o p e r t i e s  o f  t h e  model components  and 
t h e  f l o w  of e l e c t r i c i t y  t h r o u g h  them, F o r  example ,  a  d e c l i n e  i n  t h e  
water t a b l e  o r  d e c r e a s e  i n  s t r e a m f l o w  a s  a r e s u l t  of  pumping by 
i r r i g a t i o n  wells can  b e  r e p r e s e n t e d  by  c h a n g i n g  t h e  v o l t a g e  i n  t h e  
model,  With t h e  a n a l o g  model i t  w i l l  b e  p o s s i b l e  t o  p r e d i c t  t h e  
e f f e c t  o f  pumping 3, 10, o r  50 y e a r s  f rom now i n  a  m a t t e r  o f  a  few 
minu tes .  We w i l l  f i r s t  program p a s t  and p r e s e n t  ground and s u r f a c e -  
w a t e r  d a t a  i n  o r d e r  t o  d e t e r m i n e  i f  t h e  model i s  a t r u e  a n a l o g  o f  t h e  
system. Then t h e  a n a l o g  model w i l l  be  used  t o  p r e d i c t  and measure  t h e  
e f f e c t s  o f  f u t u r e  changes  i n  w a t e r  management. F o r  example,  t h e  e f f e c t  
of i n c r e a s e d  pumpage of ground w a t e r  o n  t h e  f l o w  o f  t h e  s t r e a m  c a n  b e  
p r e d i c t e d ,  and e v a l u a t i o n s  c a n  b e  made o f  p r o p o s e d  improvements  i n  
w a t e r  management. 



APPENDIX B 

E x c e r p t s  f rom A p r i l  1963 

REPORT OF ENGINEERSt WATER LAW COMMITTEE 
FOR COLORADO WAT ER LAW RECODIF ICAT I O N  

ON 
GROUND WATER LAW* 

The ground w a t e r  sub-commit tee  h a s  s p e n t  s e v e r a l  months i n  
mee t ing  and s t u d y i n g  t h e  v a r i o u s  p rob lems  a s s o c i a t e d  w i t h  r e c o d i f i c a t i o n  
of t h e  ground w a t e r  p o r t i o n  of o u r  w a t e r  l aws .  I n  t h i s  r e p o r t  w e  have  
a t t e m p t e d  o n l y  t o  p o i n t  o u t  t h e  b a s i c  p rob lems  f o r  which t h e  new l a w s  
must p r o v i d e ,  and o u r  t h i n k i n g  c o n c e r n i n g  s o l u t i o n s .  No a t t e m ~ th a s  
been made t o  s ~ e c i f i c a l l v  w r i t e  s e n t e n c e s  o r  w a r a s r a ~ h s  which s h o u l d  
g o  i n t o  t h e  law.  

BASIC PRINCIPLES 

We have  d e c i d e d  upon c e r t a i n  b a s i c  p r i n c i p l e s  and have  t r i e d  
t o  a p p l y  them t h r o u g h o u t  o u r  t h i n k i n g .  T h e s e  p r i n c i p l e s  a r e :  

( 1 )  The  ground w a t e r  c o d e  shou ld  s t r i v e  f o r  e q u i t y  t o  a l l ,  
and make t h e  maximum p o s s i b l e  b e n e f i c i a l  u s e  of  t h e  t o t a l  w a t e r  r e s o u r c e s  
of  e a c h  a r e a  w i t h o u t  m a t e r i a l  i n t e r f e r e n c e  w i t h  e x i s t i n g  r i g h t s ,  u s e s  
and i n v e s t m e n t s .  

(2) The ground w a t e r  code  shou ld  b e  w r i t t e n  r e c o g n i z i n g  t h e  
i m p o r t a n t  p h y s i c a l  d i f f e r e n c e s  i n  t h e  o c c u r r e n c e ,  n a t u r a l  r e c h a r g e ,  
movement and u s e s ,  o f  ground w a t e r  n o t  o n l y  a s  be tween s e p a r a t e  
a q u i f e r s  b u t  a l s o  w i t h i n  a s i n g l e  a q u i f e r .  F o r  i n s t a n c e ,  i n  a d d i t i o n  
t o  g e n e r a l  p r o v i s i o n s  o r  r e g u l a t i o n s  a p p l y i n g  t o  a l l  p h a s e s  of  ground 
w a t e r  f rom c o n f i n e d  ( a r t e s i a n )  a a u i f e r s  a s  compared t o  ground w a t e r  
f rom u n c o n f i n e d  a a u i f e r s .  The  g e o l o g i c  and h y d r o l o g i c  f a c t o r s  gove rn -  
i n g  t h e  o c c u r r e n c e  and f l o w  o f  w a t e r  i n  t h e s e  two t y p e s  o f  a q u i f e r s  
a r e  s o  d i f f e r e n t  t h a t  o n e  s e t  o f  p r o v i s i o n s  o r  r e g u l a t i o n s  c a n n o t  
p r o p e r l y  s e r v e  b o t h .  

( 3 )  The ground w a t e r  c o d e  s h o u l d  a l l o w  f o r  a d m i n i s t r a t i v e  
d i s c r e t i o n  i n  s s c h a n a i n o , r e c o g n i z i n g  
t h a t  new p h y s i c a l  i n f o r m a t i o n  and t e c h n o l o g y  may b e  d e v e l o p e d  i n  t h e  
f u t u r e  making o p e r a t i o n  and a d m i n i s t r a t i v e  c h a n g e s  n e c e s s a r y .  

( 4 )  The ground w a t e r  c o d e  must  p r o v i d e  f o r  ample a d m i n i s t r a t i v e  
and w o l i c i n s  f u n d s  a l o n g  w i t h  e n f o r c e a b l e  p e n a l t i e s .  The l a c k  of  s u c h  
f u n d s  and p e n a l t i e s  i s  a  g r e a t  weakness  o f  o u r  p r e s e n t  l a w s  on  ground 
w a t e r .  

* 	 P r e p a r e d  by ground w a t e r  subcommi t t ee  of  E n g i n e e r s t  Water  Law Com- 
mit tee composed of 'Eugene B. Waggoner, W .  W .  Wheeler  and Morton W.  
B i t t i n g e r ,  Chairman.  



GROUND WATER PROBLEMS I N  NEED OF LEGISLATION 

A number o f  g e n e r a l  p rob lems  p e r t a i n i n g . t o  ground w a t e r ,  i t s  
development  and u s e ,  a r e  i n  need o f  l e g i s l a t i v e  a t t e n t i o n .  T h e s e  
i n c l u d e :  

( 1 )  D e f i n i t i o n  of  r i q h t s  t o  u s e  qround w a t e r ,  which  s h o u l d  b e  
s u b d i v i d e d  i n t o  a t  l e a s t  t h r e e  c a t e g o r i e s ,  

a .  R e l a t i v e  r i g h t s  t o  u s e  of  w a t e r  a s  between s u r f a c e  w a t e r  
d i v e r t e r s  and ground w a t e r  u s e r s  where t h e  two s u p p l i e s  a r e  h y d r a u l i c a l l y  
i n t e r r e l a t e d .  D i f f e r e n t i a t i o n  be tween a q u i f e r s  hav ing  m a t e r i a l  con-
n e c t i o n  w i t h  s t r e a m s  and t h o s e  which do  n o t  ( p r i n c i p a l l y  c o n f i n e d  o r  
a r t e s i a n )  i s  needed h e r e .  . 

b. R e l a t i v e  r i g h t s  t o  u s e  ground w a t e r  a s  between w e l l  owner s  
drawing  f r o m  an a q u i f e r  t h a t  i s  b e i n g  d e p l e t e d ,  

c .  R e l a t i v e  r i g h t s  t o  u s e  ground w a t e r  between n e i g h b o r i n g  
w e l l s  i n t e r f  e r r i n g  w i t h  each  o t h e r s  e f f i c i e n c y .  

(2) P r o t e c t i o n  of  a round  w a t e r  a u a l i t v  t h r o u g h  c o n t r o l  o f  
c o n t a m i n a t i o n ,  p o l l u t i o n  and p o o r  w e l l  c o n s t r u c t i o n .  P o l i c e  powers  
a r e  r e q u i r s d  and p e n a l t i e s  p r o v i d e d  s o  a s  t o  b e  a b l e  t o  accompl i sh  
t h i s  o b j e c t i v e .  Contaminated  ground w a t e r  i s  l o s t ,  s a f e g u a r d s  a r e  
needed t o  p r e v e n t  and c o n t r o l  i t s  p o t e n t i a l  c o n t a m i n a t i o n .  

( 3 )  P r o t e c t i o n  of t h e  n u b l i c  a q a i n s t  unsc ruwulous  w e l l  d r i l l -  
jns a c t i v i t i e s  and i n f e r i o r  w e l l s .  The p r e s e n t  law r e q u i r e s  w e l l  
d r i l l e r s 1  i n  commercial  b u s i n e s s  t o  b e  l i c e n s e d  and bonded. A t t e m p t s  
a r e  be ing  made t o  s t r e n g t h e n  t h i s  p r o v i s i o n  w i t h  p e n a l t i e s .  A t  p r e s e n t  
t h e  o n l y  method t h e  S t a t e  Eng inee r  h a s  i s  t h r o u g h  t h e  u s e  of  c o u r t  
i n j u n c t i o n s .  C u r r e n t l y ,  bonding  r e g u l a t i o n s  a r e  s o  weak and l o o s e  
t h a t  t h e  w e l l  owner h a s  l i t t l e  p r o t e c t i o n  a g a i n s t  u n s c r u p u l o u s  con-
t r a c t o r s .  

( 4 )  D e f i n i t i o n  of  t h e  r o l e  of t h e  S t a t e  i n  qround w a t e r  m a t t e r s ,  
A t  p r e s e n t ,  a  Ground Water Commission s i t s  a t  t h e  S t a t e  l e v e l  on  ground 
w a t e r  m a t t e r s .  The commission i s  n o t  e f f e c t i v e  p r i n c i p a l l y  b e c a u s e  o f  
t h e  l a c k  o f  powers g i v e n  by s t a t u t e .  Because  o f  t h e  many . s p e c i a l i z e d  
problems i n v o l v e d  w i t h  ground w a t e r ,  w e  a d v o c a t e  t h e  r e t e n t i o n  o f  t h e  
Ground Water Commission w i t h  a d d i t i o n a l  powers and a u t h o r i t y .  The 
r e l a t i o n s h i p  and r e l a t i v e  o b l i g a t i o n s  of  t h e  Ground Water  Commission, 
t h e  S t a t e  Eng inee r  and t h e  Co lo rado  Water C o n s e r v a t i o n  Board need t o  
be s p e l l e d  o u t .  

. .
( 5 )  Provl%um f o r  lota 1  o r a a n b a t i o n  f o r  m a n a a m n t  of a r m  

r s u ~ ~ l i e g .We b e l i e v e  t h a t  e n a b l i n g  s t a t u t e s  s h o u l d  b e  p a s s e d  
s i d i n g  f o r  t h e  e s t a b l i s h m e n t  and o p e r a t i o n  o f  p u b l i c  d i s t r i c t s  
empowered t o  f i n a n c e  and o p e r a t e  f a c i l i t i e s  f o r  t h e  b e n e f i t  of t h e  
ground w a t e r  u s e r s  ( f o r  i n s t a n c e ,  g round w a t e r  r e c h a r g e ) .  Such e n a b l -  
i n g  s t a t u t e s  p r o v i d e  f o r  a d e q u a t e  s a f e g u a r d s  a g a i n s t  i n f r i n g e m e n t  upon 
v e s t e d  r i g h t s  w i t h i n  o r  o u t s i d e  of  t h e  d i s t r i c t .  



OUTLINE Of PROPOSED GROUND WATER PORTION OF WAT ER CODE 

The f o l l o w i n g  o u t l i n e  embodies t h e  Committee 's  v iews on t h e  
c o n t e n t s  of a ground w a t e r  code f o r  Colorado.  A s  s t a t e d  e a r l i e r ,  no 
a t t e m p t  h a s  been made t o  a c t u a l l y  w r i t e  a law,  b u t  o n l y  p r o v i d e  o u r  
i d e a s  o f  what shou ld  b e  concluded.  

I. 	 DEFINITIONS - The f o l l o w i n g  should  b e  c a r e f u l l y  d e f i n e d  f o r  

purposes  o f  t h i s  law: 


User  
Underground w a t e r  and ground w a t e r  
A q u i f e r  
1. 	 Conf ined 
2. Unconfined 
S t a t e  Engineer  
Ground Water Commission 
Colorado Water C o n s e r v a t i o n  Board 
Well 
A r t e s i a n  w e l l  
Well d r i l l e r  
P r i v a t e  d r i l l e r  
Pe rmi t  
A d j u d i c a t i o n  
R e f e r e e  
A q u i f e r  o r  w e l l  i n t e r f e r e n c e  
Ground w a t e r  - s u r f a c e  w a t e r  h y d r a u l i c  c o n n e c t i o n  
Recharge  
D e p l e t i o n  
D r awdown 
S t a t i c  w a t e r  l e v e l  

11. 	 OWNERSHIP OF GROUND WATER - We b e l i e v e  t h a t  a l l  ground w a t e r  
shou ld  b e  d e c l a r e d  t h e  p r o p e r t y  of  t h e  p u b l i c ,  d e d i c a t e d  t o  t h e  
b e n e f i c i a l  u s e  of  t h e  p e o p l e  under  t h e  l aws  of t h e  S t a t e .  

111. 	 PERMITS TO USE GROUND WATER - The p r o v i s i o n s  and r e q u i r e m e n t s  
f o r  o b t a i n i n g  p e r m i t s  t o  u s e  ground w a t e r  need l i t t l e  change f rom 
t h a t  i n  t h e  c u r r e n t  s t a t u t e  ( s e c t i o n  5) e x c e p t  f o r :  

A. 	 E l i m i n a t i o n  of r e f e r e n c e  t o  " T e n t a t i v e l y  C r i t i c a l  Ground 
Water D i s t r i c t s ,  " 

B. 	 P r o v i s i o n  f o r  a u t h o r i t y  o f  S t a t e  Engineer  upon concur rence  
by a  m a j o r i t y  v o t e  of  t h e  Ground Water Commission t o  deny 
a p p l i c a t i o n s  f o r  p e r m i t s  t o  u s e  ground w a t e r  i n  s p e c i f i c  
a r e g s  found t o  be  t r o u b l e d  w i t h  w e l l  i n t e r f e r e n c e  o r  i n  
danger  o f  d e p l e t i o n ,  

C. 	 P e n g l t y  p r o v i s i o n  f o r  n o t  complying w i t h  r e q u i r e m e n t s  of 
t h i s  s e c t i o n .  

D. 	 P r o v i s i o n  ( a t  t h e  m a s t e r  d e c r e e )  f o r  a d j u d i c a t i o n  of  w e l l s  
a l r e a d y  r e g i s t e r e d  w i t h  t h e  S t a t e  Eng inee r ,  and f o r  f u t u r e  
a d j u d i c a t i o n s  on  s u c c e e d i n g  a d j u d i c a t i o n  days .  



I V .  RELATIVE RIGHTS T O  USE GROUND WATER - Because  o f  d i f f e r e n t  
g e o l o g i c  and h y d r o l o g i c  c o n d i t i o n s ,  r e l a t i v e  r i g h t s  u n d e r  s e v e r a l  
c l a s s i f i c a t i o n s  s h o u l d  b e  d e f i n e d .  

A. 	 S u r f a c e  Water User v s ,  Ground Water  U s e r ,  R e l a t i v e  r i g h t s  
be tween s u r f a c e  w a t e r  and ground w a t e r  u s e r s  i n  C o l o r a d o  
needs  c l a r i f i c a t i o n .  The  problem o c c u r s  p r i n c i p a l l y  i n  t h e  
u n c o n f i n e d  a q u i f e r s  of  t h e  Sou th  P l a t t e  and Arkansas  R i v e r  
b a s i n s .  Here ,  f o r  a l l  p r a c t i c a l  p u r p o s e s ,  w e  a r e  t a l k i n g  
a b o u t  l a r g e  c a p a c i t y  w e l l s  l o c a t e d  be tween t h e  h i g h e s t  
i r r i g a t i o n  d i t c h e s  and t h e  s t r e a m .  T h e s e  wells d e r i v e  t h e i r  
annua l  s u p p l y  f rom i r r i g a t i o n  l o s s e s  and ,  i n  g e n e r a l ,  
d e p l e t i o n  of  t h e  a q u i f e r  i s  n o t  a problem. 

The f o l l o w i n g  s e c t i o n s  s e t  f o r t h  t h e  p h y s i c a l  f a c t s ,  con-
c l u s i o n s  and some i d e a s  toward  a  s o l u t i o n  o f  t h i s  problem:  

1. 	 P h y s i c a l  F a c t s  

a .  	 Ground w a t e r  i n  a q u i f e r s  u n d e r  and a d j a c e n t  t o  
e f f l u e n t  s t r e a m s  i s  h y d r a u l i c a l l y  r e l a t e d  t o  t h e  
s t r e a m  f l o w .  Pumping and consumpt ive  u s e  o f  t h i s  
w a t e r  c a u s e s  a  d e p l e t i o n  of  s t r e a m  f l o w  by (1) 
r e v e r s i n g  t h e  g r a d i e n t  s u f f i c i e n t l y  t o  c a u s e  w a t e r  
t o  f l o w  f rom t h e  r i v e r  t o  t h e  w e l l s  and/or  ( 2 )  
i n t e r c e p t i n g  ground w a t e r  t h a t  would o t h e r w i s e  
augment s t r e a m  f l o w .  

b.  	 P r a c t i c a l l y  a l l  o f  t h e  l a r g e  c a p a c i t y  w e l l s  d rawing  
w a t e r  f rom t h e  a l l u v i u m  o f  C o l o r a d o ' s  n a t u r a l  s t r e a m s  
a r e  j u n i o r  i n  time t o  t h e  s u r f a c e  w a t e r  r i g h t s  on 
t h e s e  s t r e a m s .  

c .  	 The p r i n c i p a l  p rob lem o f  r i g h t s  o c c u r s  when wells  
c a u s e  s u f f i c i e n t  d r a f t  on t h e  r i v e r - - o r  r e d u c e  ground 
w a t e r  i n f l o w  s u f f i c i e n t l y - - t o  c a u s e  downstream 
d i v e r t e r s  w i t h  s e n i o r  r i g h t s  t o  c a l l  on u p s t r e a m  
u s e r s  w i t h  j u n i o r  r i g h t s  t o  p a s s  w a t e r  t o  them. 

d .  	 S t r i c t  a d m i n i s t r a t i o n  o f  t h 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 . e .  s h u t t i n g  down o f  w e l l s  i n  r e v e r s e  
o r d e r  o f  c o n s t r u c t i o n  d a t e ,  would p r o b a b l y  n o t  g i v e  
t h e  d e s i r e d  r e l i e f  t o  a  s u r f a c e  d i v e r t e r  u n t i l  a l l  
w e l l s  a r e  s h u t  down and/or  t h e  need i s  o v e r .  T h a t  
i s ,  t h e  t ime l a g  d u e  t o  t h e  s low movement of  ground 
w a t e r  makes it i m p r a c t i c a l  t o  u s e  t h e  same r u l e s  a s  
i n  an  " immedia te  r e s p o n s e "  s u r f a c e  w a t e r  sys t em.  

e .  	 Ground w a t e r  u s e  h a s  added c o n s i d e r a b l y  t o  t h e  
economic s t a b i l i t y  o f  t h e  a r e a s  i n  q u e s t i o n .  Con-
s i d e r a b l e  w e a l t h  h a s  been  p roduced  t h r o u g h  i t s  u s e  
and c a n  c o n t i n u e  t o  d o  s o  b e c a u s e  o f  t h e  a n n u a l  
r e c h a r g e  r e c e i v e d  f rom t h e  o v e r l y i n g  s u r f  a c e  w a t e r  
sys t em.  



2. C o n c l u s i o n s  

a .  Maximum b e n e f i c i a l  u s e  o f  t h e  t o t a l  w a t e r  s u p p l y  can  
o n l y  b e  a c h i e v e d  t h r o u g h  c o o r d i n a t e d  u s e  of b o t h  
s u r f a c e  and ground w a t e r .  

b .  U s e r s  of  ground w a t e r  f rom an  a l l u v i a l  a q u i f e r  unde r -
l y i n g  and a d j a c e n t  t o  an  e f f l u e n t  s t r e a m  ho ld  some 
o b l i g a t i o n  t o  s u r f a c e  w a t e r  d i v e r t e r s ,  I n  t h a t :  

( 1 )  T h e i r  s u p p l y  i s  d e r i v e d  from a n n u a l  l o s s e s  f rom 
d i t c h e s ,  r e s e r v o i r s ,  and i r r i g a t e d  f i e l d s  and 
t h e i r  pumping l i f t  i s  k e p t  low b e c a u s e  o f  t h i s .  

(2) They a r e  u s i n g  w a t e r  which would o t h e r w i s e  b e  
a v a i l a b l e  t o  s u r f a c e  w a t e r  d i v e r t e r s  who 
deve loped  t h e i r  s y s t e m s  o n  t h e  b a s i s  of  ground 
w a t e r  " r e t u r n  f l o w s .  " 

3.  possible - S i n c e  i t  a p p e a r s  s h u t t i n g  down o f  
w e l l s  t o  a f f o r d  r e l i e f  t o  s e n i o r  s u r f a c e  r i g h t s  i s  n o t  
p r a c t i c a l  o r  r e a s o n a b l e ,  t h e  p o s s i b i l i t y  of  compensa t ion  
s h o u l d  b e  e x p l o r e d  t h o r o u g h l y .  I f ,  f o r  i n s t a n c e ,  t h e  
o b l i g a t i o n  of  ground w a t e r  u s e r s  c o u l d  b e  r e c o g n i z e d  i n  
t e r m s  of a pumping a s s e s s m e n t  o r  t a x ,  t h e  f u n d s  r a i s e d  
c o u l d  b e  u s e d  t o :  

a .  Re t i re  s u r f a c e  o r  ground w a t e r  r i g h t s  s e r v i n g  m a r g i n a l  
l a n d s ,  t h u s  r e d u c i n g  t h e  demand on t h e  t o t a l  w a t e r  
s u p p l y  

b .  Where f e a s i b l e  f rom g e o l o g i c  and w a t e r  s u p p l y  s t a n d -
p o i n t s ,  p r o v i d e  immedia t e  r e l i e f  t o  a f f e c t e d  d i t c h e s  
by r e p l a c e m e n t  w a t e r  f rom ground w a t e r  s o u r c e s  d u r i n g  
d r o u g h t  p e r i o d s - - w i t h  p r o v i s i o n  f o r  a r t i f i c i a l  re-
c h a r g e  d u r i n g  s u r p l u s  y e a r s .  

To a c c o m p l i s h  t h e s e  p rograms ,  s u f f i c i e n t  a u t h o r i t y  would 
have  t o  b e  g i v e n  t o  t h e  S t a t e  E n g i n e e r  t o  r e q u i r e  such  
a c t i o n .  

B. Ground Water  User v s .  Ground Water  U s e r .  U s e r s  of  ground 
w a t e r  f rom a common a q u i f e r  a r e  i n  c o m p e t i t i o n  w i t h  o n e  
a n o t h e r  f o r  t h e  s u p p l y .  The  r e l a t i v e  r i g h t s  o f  t h e s e  com-
p e t i n g  ground w a t e r  u s e r s  becomes c r i t i c a l  when w e l l s  a r e  t o o  
c l o s e l y  spaced  and/or  t h e  s u p p l y  n e a r s  d e p l e t i o n .  A l l  t h e  
c o n f i n e d  a q u i f e r s  and c e r t a i n  u n c o n f i n e d  a q u i f e r s  f a l l  i n t o  
t h i s  c a t e g o r y .  

1. P h v s i c a l  F a c t s  

a .  C e r t a i n  a q u i f e r s  w i t h i n  C o l o r a d o  do  n o t  have  
s u f f i c i e n t  n a t u r a l  r e c h a r g e  t o  w i t h s t a n d  development  
on an economic s c a l e  w i t h o u t  e v e n t u a l  d e ~ l e t i o nof  t h e  
r e s o u r c e .  T h e s e  i n c l u d e  ( b u t  a r e  n o t  l i m i t e d  t o ) :  

1 )  ' O g a l l a l a  f o r m a t i o n ,  High P l a i n s .  
2 )  Dakota  and Cheyenne s a n d s t o n e s ,  SE Co lo rado .  



( 3 )  	 Alluvium of  Box E l d e r ,  Kiowa, B i j o u ,  Badger 
and Beaver C r e e k s  above i r r i g a t i o n  d i t c h e s .  

( 4 )  	 Alluvium of Lone T r e e  and Crow C r e e k s  above 
i r r i g a t i o n  d i t c h e s .  

b.  	 C e r t a i n  a q u i f e r s  have  " ~ i ~ e l i n e "  ~ r o b l e m s ,  i . e . ,  
t h e  t r a n s m i s s i b i l i t y  i s  s o  low t h a t  w a t e r  canno t  be  
s u p p l i e d  f a s t  enough t o  w e l l s  even though t h e  a q u i f e r  
r emains  f u l l  of  w a t e r .  These  i n c l u d e :  

Denver B a s i n  a r t e s i a n  a q u i f e r s .  
Grand J u n c t i o n  a r t e s i a n  b a s i n .  
San Lu i s  V a l l e y  a r t e s i a n  a q u i f e r s .  

c .  	 I n  g e n e r a l ,  changes  i n  w a t e r  l e v e l s ,  pumping, e t c . ?  
i n  t h e  a q u i f e r s  d e s c r i b e d  i n  a and b  have  i n s i g n i f i c a n t  
i n f l u e n c e  on f l o w i n g  s u r f a c e  w a t e r  and s u r f a c e  r i g h t s .  

2. 	 C o n c l u s i o n s  

a. 	 S t r i c t  a p p l i c a t i o n  of t h 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  
t o  a q u i f e r s  be ing  d e p l e t e d  o r  mined i s  n o t  r e a l i s t i c .  
Under t h i s  scheme a  s e n i o r  w e l l  n e a r  t h e  edge  of t h e  
a q u i f e r  where t h e  s a t u r a t e d  t h i c k n e s s  i s  a  minimum 
cou ld  r e q u i r e  t h a t  t h e  a q u i f e r  b e  h e l d  f u l l  f o r  him. 

b. 	 S t r i c t  a d m i n i s t r a t i o n  o f  t h 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  a q u i f e r s  w i t h  " p i p e l i n e "  problems would 
o f t e n  p r e v e n t  a f u l l  b e n e f i c i a l  u s e  of  t h e  w a t e r .  
For  i n s t a n c e ,  c o n s i d e r  t h e  h y p o t h e t i c a l  s i t u a t i o n  of 
50  w e l l s  d r i l l e d  i n  an a q u i f e r  of  t h i s  t y p e  i n  which 
t h e  f i r s t  w e l l  was d r i l l e d  n e a r  one  s i d e  of t h e  
a q u i f e r  w i t h  each succeed ing  w e l l  b e i n g  d r i l l e d  1/2 
m i l e  f u r t h e r  d i s t a n t  from t h e  p r e v i o u s  w e l l  ( t h u s
t h e  5 0 t h  w e l l  i s  approx imate ly  25  m i l e s  from t h e  
f i r s t  w e l l ,  e t c .  ) .  When t h e  most s e n i o r  w e l l  b e g i n s  
t o  e x p e r i e n c e  d i f f i c u l t y  due  t o  lowered w a t e r  l e v e l s ,  
t h 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  would c a l l  f o r  t h e  
w e l l s  t o  b e  s h u t  o f f  i n  r e v e r s e  o r d e r  of t h e i r  
c o n s t r u c t i o n  d a t e s ,  i . e .  t h e  5 0 t h  w e l l ,  t h e  4 9 t h .  
e t c . ,  i n  o r d e r  f o r  t h e  s e n i o r  a p p r o p r i a t o r  t o  o b t a i n  
r e l i e f .  These  most j u n i o r  w e l l s  have  had some e f f e c t  
on t h e  f i r s t  w e l l ,  b u t  n o t  a s  much a s  numbers 2 and 
3 have had. I f  t h e  a d m i n i s t r a t o r  f o l l o w s  t h e  d o c t r i n e  
s t r i c t l y ,  h e  w i l l  b e  u n n e c e s s a r i l y  r e d u c i n g  t h e  u s e  
of w a t e r .  However, i f  he shou ld  a t t e m p t  t o  s h u t  down 
t h o s e  w e l l s  n e a r e s t  t o  t h e  s e n i o r ,  t h e y  would o b j e c t  
because  t h e r e  would s t i l l  be  j u n i o r  w e l l s  i n  o p e r a t i o n .  

3. 	 P o s s i b l e  S o l u t i o n s  

The ground w a t e r  sys tems  d e s c r i b e d  above a r e  p r i n c i p a l l y  
of t h e  "mining1' t y p e .  T h a t  i s ,  development  on a p r a c t i c a l  
s c a l e  w i l l  r e q u i r e  a n  e v e n t u a l  d e p l e t i o n  of  t h e  r e s o u r c e s .  
The t i m e  r e q u i r e d  i s  a  f u n c t i o n  of  many v a r i a b l e s ,  i n c l u d -
i n g  ( a )  r a t e  of development ,  ( b )  volume of w a t e r  i n  
s t o r a g e ,  ( c )  changes  i n  u s e s ,  ( d )  n a t u r a l  r e c h a r g e ,  ( e )  



i
i 
p o s s i b i l i t i e s  o f  a r e i f i c i a l  r e c h a r g e ,  e t c .  Some of  o u r  
a q u i f e r s  a r e  w e l l  o n  t h e i r  way t o w a r d s  d e p l e t i o n .  I n  
o t h e r s ,  p a r t i c u l a r l y  t h e  O g a l l a l a  and t h e  San  L u i s  
V a l l e y  f o r m a t i o n s ,  w e  h a v e  t h e  r a r e  o p p o r t u n i t y  t o  
h e l p  g u i d e  t h e  deve lopmen t  s y s t e m a t i c a l l y  and s c i e n t i f i c a l l y .  

We b e l i e v e  c o n s i d e r a b l e  a u t h o r i t y  must  be v e s t e d  i n  t h e  
S t a t e  Eng inee r  t o  r e g u l a t e  w e l l  d r i l l i n g  i n  a q u i f e r s  u n d e r  
t h i s  c a t e g o r y .  Many of  t h e  p rob lems  o f  i n t e r f e r e n c e  
be tween n e i g h b o r i n g  w e l l s  c a n  b e  avo ided  by c o n t r o l l i n g  
t h e  s p a c i n g  o f  wells .  We b e l i e v e  t h e  S t a t e  Eng inee r  
s h o u l d  have  t h e  a u t h o r i t y  ( a f t e r  m a ' o r i t y  a f f i r m a t i v e  
v o t e  of  t h e  Ground Water  ~ o m m i s s i o n j  t o  deny  a p p l i c a t i o n s  
f o r  p e r m i t s  f o r  u s e  o f  ground w a t e r  i f  i n t e r f e r e n c e  w i t h  
e x i s t i n g  w e l l s  i s  l i k e l y ,  o r  i f  d e p l e t i o n  o f  t h e  a q u i f e r  
i s  imminent .  

A p a r t i a l  s o l u t i o n  which  p a s s e s  management r e s p o n s i b i l i -  
t i e s  t o  t h e  ground w a t e r  u s e r s  i n  t h e s e  t y p e s  o f  a q u i f e r s  
may b e  d e s i r a b l e .  T h i s  c a n  p r o b a b l y  b e  b e s t  accompl ished  
t h r o u g h  t h e  f o r m a t i o n  of ~ ~ e c i a l  d i s t r i c t s  s e t~ u b l i c  
up  by t h e  L e g i s l a t u r e  f o r  e a c h  a q u i f e r  o r  g roup  o f  a q u i f e r s .  
The b o u n d a r i e s  s h o u l d  c o r r e s p o n d  w i t h  a q u i f e r  b o u n d a r i e s  
and c o u l d  b e  e s t a b l i s h e d  by d i r e c t i o n  o f  t h e  S t a t e  
E n g i n e e r  a s  deemed needed .  Each d i s t r i c t  s h o u l d  b e  
c h a r g e d  w i t h  t h e  management o f  t h e  g round  w a t e r  s u p p l i e s  
u n d e r l y i n g  it. O p e r a t i o n a l  p r o c e d u r e s  and r e g u l a t i o n s  
s h o u l d  r e q u i r e  t h e  a ~ ~ r o v a l  b u to f  t h e  S t a t e  E n a i n e e r ,  
t h e  d i s t r i c t  s h o u l d  b e  g i v e n  t h e  power t o :  

a .  	 R a i s e  money t h r o u g h  a s s e s s m e n t s  o n  p r o p e r t y  o r  t o l l s  
o n  w a t e r  pumped; 

b. 	 A c a u i r e  s u r f a c e  w a t e r  r i s h t s  and c o n s t r u c t  and o ~ e r a t e  
; 

c .  	 C o n t r o l  w a s t e ;  

d .  	 S e t  r e s u l a t i o n s  on  s ~ a c i n qof  w e l l s ;  

e .  	 R e s t r i c t  d r i l l i n s  o f  a d d i t i o n a l  w e l l s  i n  a r e a s  o f  h i g h  
c o n c e n t r a t i o n  o f  pumping--such r e s t r i c t i o n s  a lways  t o  
b e  s u b j e c t  t o  t h e  a p p r o v a l  of  t h e  S t a t e  E n g i n e e r ;  

f .  	 Conduct  e d u c a t i o n  Drosrams;  and 

g .  	 Hire p r o f e s s i o n a l  s t a f f  and/or c o n s u l t  a n t s .  

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

V . RELATIONSHIP OF STAT E ENGINEER, GROUND WAT ER COMMISSION AND 
COLORADO WATER CONSERVATION BOARD 

The r e l a t i v e  d u t i e s  and o b l i g a t i o n s  o f  t h e  S t a t e  E n g i n e e r ,  Ground 

Water  Commission and t h e  C o l o r a d o  Water  C o n s e r v a t i o n  Board s h o u l d  




be  s p e l l e d  o u t  i n s o f a r  a s  p o s s i b l e .  P r o v i s i o n  s h o u l d  b e  made 
f o r  	a r e f e r e e  ( p o s s i b l y  t h e  D i r e c t o r  o f  N a t u r a l  R e s o u r c e s ,  o r  
e q u i v a l e n t )  t o  d e t e r m i n e  a r e a s  of  a u t h o r i t y  and o b l i g a t i o n s  i f  
d i s p u t e s  a r i s e .  

We b e l i e v e  t h e  S t a t e  E n g i n e e r  s h o u l d  have  a u t h o r i t y  t o  r e g u l a t e  
w e l l  d r i l l i n g ,  b o t h  a s  t o  l o c a t i o n  and t y p e  o f  w e l l  c o n s t r u c t i o n .  
A l l  	r e g u l a t i o n s  e s t a b l i s h e d  by t h e  S t a t e  E n g i n e e r  s h o u l d  b e  sub-  
j e c t  	t o  t h e  a p p r o v a l  o f  t h e  Ground Water  commiss ion .  The  S t a t e  
E n g i n e e r  s h o u l d  a l s o  have  a u t h o r i t y  t o  s t o p  w a s t e  o r  c o n t a m i n a t i o n  
o f  ground w a t e r  s u p p l i e s .  

V I .  	 PROTECI ION OF GROUND WATER QUALITY - S p e c i f i c a t i o n s  and e n f o r c e -  
ment p r o v i s i o n s  a r e  needed t o :  

A. 	 P r e v e n t  e n t r a n c e  o f  s u r f a c e  w a t e r s  i n t o  w e l l s ,  by  p r o p e r  
s u r f  a c e  c o m p l e t i o n .  

B. 	 S e a l  between a q u i f e r s  o f  d i f f e r e n t  q u a l i t i e s  and h e a d s ,  

C. 	 S e a l  abandoned w e l l s .  

D. 	 R e q u i r e  s t e r i l i z a t i o n  o f  wel ls  and equipment .  

E, 	 C o n t r o l  d i s t a n c e  o f  we l l s  f r o m  s o u r c e s  o f  c o n t a m i n a t i o n .  

F. 	 P r e v e n t  c o n t a m i n a t i o n  f rom w a s t e  d i s c h a r g e s  ( l i q u i d  o r  s o l i d )  
i n t o  p i t s ,  c h a n n e l s ,  e t c ,  ( s u c h  a s  i m p r o p e r  l o c a t i o n  of  
s a n i t a r y  f i l l s  where g round  w a t e r  c o n t a m i n a t i o n  would b e  a  
h a z a r d ) .  

V I I .  WELL DRILLER LICENSING AND BONDING 

The b a s i c  p r o v i s i o n s  f o r  l i c e n s i n g  and bond ing  i n  S e c t i o n  10 of 
t h e  p r e s e n t  ground w a t e r  l aw  s h o u l d  b e  r e t a i n e d ,  w i t h  a t i g h t e n -
i n g  up of  bonding  r e q u i r e m e n t s  and t h e  a d d i t i o n  o f  a  p e n a l t y  
c l a u s e .  

V I I I .  GROUND WATER DISTRICTS 

T h e r e  i s  a need f o r  p u b l i c  d i s t r i c t s  s p e c i a l l y  d e s i g n e d  t o  h a n d l e  
ground w a t e r  problems.  F i n a n c i n g  and f a c i l i t i e s  a r e  needed t o  
p r o p e r l y  manage a ground w a t e r  r e s e r v o i r .  The s u g g e s t e d  powers  
and r e l a t i o n s h i p  t o  t h e  S t a t e  E n g i n e e r  a r e  b r i e f l y  d i s c u s s e d  
u n d e r  " R e l a t i v e  R i g h t s  t o  Use Ground Wate r , "  p a r t  B-3 .  



OUTLINE FOR A WATER WELL CONTRACTOR LICENSING. CODE 


P r e p a r e d  i n  c o o p e r a t i o n  by t h e  C o l o r a d o  Water  Well C o n t r a c t o r s  
A s s o c i a t i o n ,  C o l o r a d o  S t a t e  E n g i n e e r ,  C o l o r a d o  S t a t e  E n g i n e e r ' s  O f f i c e  -
Ground Water  S e c t i o n ,  E. B. Waggoner of  Woodward-Clyde-Sherard and 
A s s o c i a t e s .  

D e f i n i t i o n s  

(1) "WELL" a s  u s e d  h e r e i n  means any s t r u c t u r e  o r  d e v i c e  used  f o r  
t h e  p u r p o s e  of  o r  w i t h  t h e  e f f e c t  o f  o b t a i n i n g  w a t e r ,  f rom a n  u n d e r -  
ground w a t e r  a q u i f e r .  

( 2 )  IoWATER WELL CONTRACTORor means any i n d i v i d u a l ,  c o r p o r a t i o n ,  
p a r t n e r s h i p ,  a s s o c i a t i o n ,  p o l i t i c a l  s u b d i v i s i o n  o r  p u b l i c  agency  i n  
immed ia t e  s u p e r v i s i o n  o f  and r e s p o n s i b l e  f o r  c o n s t r u c t i o n  o r  d e v e l o p -  
ment o f  a n  i n d i v i d u a l  we l l  o r  w e l l s ,  e i t h e r  by c o n t r a c t  o r  f o r  h i r e  o r  
f o r  any c o n s i d e r a t i o n  w h a t s o e v e r .  

( 3 )  "PRIVATE DRILLEFI" a s  u s e d  h e r e i n  means any  i n d i v i d u a l ,  
c o r p o r a t i o n , ,  p a r t n e r s h i p ,  a s s o c i a . t i o n ,  p o l i t i c a l  s u b d i v i s i o n  o r  p u b l i c  
agency  which s h a l l  c o n s t r u c t  a w e l l  o r  w e l l s  e n t i r e l y  f o r  t h e i r  own 
u s e  on  p r o p e r t y  owned o r  c o n t r o l l e d  by them w i t h  equ ipmen t  owned and 
o p e r a t e d  by them. 

( 4 )  "BOARD OF EXAMINERSoo a s  u s e d  h e r e i n  r e f e r s  t o  t h e  Board of  
Examiners  c r e a t e d  and p r o v i d e d  f o r  h e r e i n  t o  f a c i l i t a t e  t h e  f u n c t i o n i n g  
o f  t h i s  Code. 

L i c e n s e  R e a u i r e m e n t s  Fo r  Wate r  Wel l  C o n t r a c t o r s  

A,  	 W r i t t e n  a p p l i c a t i o n  f o r  e x a m i n a t i o n  and l i c e n s e ,  showing q u a l i f i c -  
a t i o n s  and e x p e r i e n c e .  

( 1 )  	 Q u a l i f i c a t i o n s :  Age-21 y e a r s ,  C i t i z e n s h i p  - U.S. 
e x p e r i e n c e  - Minimum o f  f i v e  y e a r s .  R e s i d e n t - q u a l i f i e d  S t a t e  
e l e c t o r .  

( 2 )  	R e s i d e n t  l i c e n s e :  Non t r a n s f e r a b l e  and u n a s s i g n a b l e ,  nor 
c a n  t h i s  b e  c o n s t r u e d  o r  s u b v e r t e d  a s  t o  s u b - c o n t r a c t i n g  o r  
r e l i n q u i s h i n g  r e s p o n s i b i l i t y  u n d e r  t h i s  Code. 

( 3 )  	 Fee:  $10.00 t o  accompany a p p l i c a t i o n ,  ( n o t  r e f u n d a b l e )  
b a l a n c e  upon s u c c e s s f u l  c o m p l e t i o n  o f  examina t , ion  b e f o r e  
i s s u a n c e  of  l i c e n s e .  R e s i d e n t  l i c e n s e  f e e  - 625.00 a n n u a l l y .  

( 4 )  	P e r f o r m a n c e  ~ n d  c o m p l i a n c e  bond i n  t h e  amount o f  f i v e  t h o u s a n d  
d o l l a r s  w i t h  a c o r p o r a t e  s u r e t y  a u t h o r i z e d  t o  d o  b u s i n e s s  
i n  t h e  S t a t e  o f  C o l o r a d o ,  c o n d i t i o n e d  t o  r e q u i r e  s u c h  w a t e r  
w e l l  c o n t r a c t o r  t o  comply w i t h  t h e  l a w s  o f  t h e  S t a t e  o f  
C o l o r a d o  and t h e  r e g u l a t i o n s  o f  t h e  Board o f  Examiners  
p romulga ted  i n  c o m p l i a n c e  w i t h  t h i s  Code. 



( 5 )  	 N o n - r e s i d e n t  l i c e n s e :  Non t r a n s f e r a b l e  and u n a s s i g n a b l e ,  
n o r  c a n  t h i s  b e  c o n s t r u e d  o r  s u b v e r t e d  a s  t o  s u b - c o n t r a c t -
i n g  o r  r e l i n q u i s h i n g  r e s p o n s i b i l i t y  y n d e r  t h i s  Code. 

( 6 )  	Fee:  $25.00 t o  accompany a p p l i c a t i o n  ( n o t  r e f u n d a b l e )  
b a l a n c e  upon s u c c e s s f u l  c o m p l e t i o n  o f  e x a m i n a t i o n  b e f o r e  
i s s u a n c e  o f  l i c e n s e .  N o n - r e s i d e n t  l i c e n s e  f e e  - $200.00 
a n n u a l l y .  

(7) Per fo rmance  and c o m p l i a n c e  bond i n  t h e  amount of  f i f t y  
t housand  d o l l a r s  w i t h  a c o r p o r a t e  s u r e t y  a u t h o r i z e d  t o  d o  
b u s i n e s s  i n  t h e  S t a t e  of  C o l o r a d o  c o n d i t i o n e d  t o  r e q u i r e  
such  w a t e r  w e l l  c o n t r a c t o r  t o  comply w i t h  t h e  l a w s  o f  t h e  
State of  C o l o r a d o  and t h e  r e g u l a t i o n s  of  t h e  Board of  Exa-
m i n e r s  p romulga ted  i n  c o m p l i a n c e  w i t h  t h i s  Code. 

(8 )  	P r i v a t e  d r i l l e r ;  i s  exempt f rom a l l  l i c e n s e  r e q u i r e m e n t s  
e x c e p t  r e s i d e n t  s t i p u l a t i o n  and minimum c o n s t r u c t i o n  
s t a n d a r d s .  

Examina t ion  

A. 	 O r a l :  To b e  g i v e n  by  t h e  Board o f  Examiners .  

( 1 )  	 B a s i c s  of  d r i l l i n g  methods  

( 2 )  	 B a s i c s  o f  c o n s t r u c t i o n  

B. 	 W r i t t e n :  Examina t ion  t o  b e  compi l ed  by t h e  Board o f  Examiners  

( 1 )  	 S t a t e  and l o c a l  l a w s ,  R u l e s  and R e g u l a t i o n s  r e g a r d i n g  Water  
Well C o n t r a c t o r s  l i c e n s i n g  l aws .  

C. 	 Re-examina t ion :  Upon f a i l u r e  t o  p a s s  an  e x a m i n a t i o n  a p p l i c a n t  may 
b e  reexamined  w i t h i n  n i n e t y  d a y s .  

Minimum Water  Well  C o n s t r u c t i o n  S t a n d a r d s  

A: 	 S h a l l  be made a s  may b e  r e q u i r e d  by  t h e  e x i s t i n g  g e o l o g i c a l  
c o n d i t i o n s .  

Such minimum s t a n d a r d s  s h a l l  be d r a f t e d  and e s t a b l i s h e d  by  
a j o i n t  commi t t ee  composed o f  t h e  Board o f  Examiners ,  C o l o r a d o  
S t a t e  E n g i n e e r ' s  R e p r e s e n t a t i v e ,  C o l o r a d o  S t a t e  E n g i n e e r ' s  
Off ice-Ground Water  R e p r e s e n a t i v e ,  C o l o r a d o  S t a t e  P u b l i c  
H e a l t h  S e r v i c e  R e p r e s e n t a t i v e ,  U n i t e d  S t a t e s  G e o l o g i c a l  
Survey-Ground Water  S e c t i o n  R e p r e s e n t a t i v e ,  and t h e  A t t o r n e y  
f o r  t h e  C o l o r a d o  Water  C o n s e r v a t i o n  Board.  The  Governor  
and t h e  A t t o r n e y  G e n e r a l  s h a l l  b e  e x - o f f i c i o  members o f  t h i s  
Board. 

( 2 )  	 D e v i a t i o n s  f rom t h e s e  s t a n d a r d s  f o r  a p a r t i c u l a r  w e l l  may b e  
made upon t h e  a p p r o v a l  o f  t h e  Board o f  Examiners  and t h e  
S t a t e  E n g i n e e r  and t h e  A t t o r n e y  G e n e r a l .  



Board of Examiners -- To b e  & p o i n t e d  by  t h e  Governor  

A. ( 1 )  Four  y e a r s  - s t a g g e r e d  t e r m s  

(2)  	 Maximum o f  two f o u r - y e a r  t e r m s  

( 3 )  	T h r e e  o f  f i r s t  f i v e  members a p p o i n t e d  f o r  two y e a r  terms 
and t h e n  a l l  s u b s e q u e n t  terms f o r  f o u r  y e a r s .  

( 4 )  	 Board members s h a l l  b e  non s a l a r i e d ,  b u t  s h a l l  b e  r e imbursed  
f o r  a c t u a l  t r a v e l  and s u b s i s t e n c e  e x p e n s e s  i n c u r r e d  by them 
i n  t h e  pe r fo rmance  o f  t h e i r  d u t i e s .  

( 5 )  	Examining boa rd  s h a l l  meet a s  n e c e s s a r y ,  b u t  n o t  l e . s s  t h a n  
o n c e  e v e r y  t h r e e  months.  Time and p l a c e  t o  b e  d e t e r m i n e d  
by  t h e  Board p r o v i d e d  t h a t  a t  l e a s t  o n e  m e e t i n g  b e  h e l d  i n  
Denver w i t h i n  t h r e e  months a f t e r  t h e  appo in tmen t  o f  t h e  
membership,  a t  which time a  Chai rman,  Vice-cha i rman and 
S e c r e t a r y  w i l l  b e  s e l e c t e d ,  

( 6 )  	A s p e c i a l  m e e t i n g  may b e  c a l l e d  a t  any time o n  o r d e r  of  
t h e  Chairman and/or Vice-cha i rman and/or any t h r e e  members 
of  t h e  Board. 

B.  	 Board t o  b e  composed o f :  

( 1 )  	 Two Water  Well Cont rac tors -minimum e x p e r i e n c e - t e n  y e a r s  i n  
C o l o r a d o  -- Terms n o t  t o  b e  c o n c u r r e n t .  

( 2 )  	 S t a t e  E n g i n e e r  o r  h i s  r e p r e s e n t a t i v e .  

( 3 )  	 R e p r e s e n t a t i v e  o f  t h e  C o l o r a d o  S t a t e  P u b l i c  H e a l t h  S e r v i c e .  

( 4 )  	 Enginee r  o r  g e o l o g i s t  w i t h  minimum of  t e n  y e a r s  e x p e r i e n c e  
i n  w a t e r  s u p p l y  and w a t e r  w e l l  c o n s t r u c t i o n .  

C. 	 Meet ings :  

( 1 )  	 Q u a r t e r l y  m e e t i n g s  and o t h e r s  a s  may b e  n e c e s s a r y  t o  g i v e  
e x a m i n a t i o n s  a f t e r  n o t i f i c a t i o n  of  a l l  members o f  t h e  Board. 

( 2 )  	 T h r e e  members c o n s t i t u t e  a quorum. 

( 3 )  	 T h r e e  members o r  v o t i n g  p r o x i e s  r e q u i r e d  t o  p a s s  any a c t i o n .  

D. 	 The  Board o f  Examiners  s h a l l  b e  f a m i l i a r  w i t h  t h e  S t a t e  Ground 
Water  Code and m a i n t a i n  l i a i s o n  w i t h  o f f i c i a l  a g e n c i e s .  

Board of  Examiners  H e a r i n q  

A. 	 If a t  any t i m e  t h e  Board of  Examiners  deems a p o s s i b l e  v i o l a t i o n  of 
t h i s  a c t ,  t h e y  a r e  empowered t o  r e q u i r e  t h e  cornli l a i n t a n t  and/or  
c o m p l a i n t e e  t o  a p p e a r  f o r  a h e a r i n g  b e f o r e  t h e  o a r d  on t h i s  s e c t i o n .  

8. 	A f t e r  s u c h  a c t i o n  t h e  Board may r e v o k e  t h e  l i c e n s e  o f  any Water  
Well  C o n t r a c t o r  who s h a l l  be  found by t h e  Board t o  have  v i o l a t e d  
t h e  terms of  t h i s  Code. No l i c e n s e  s h a l l  t h e r e a f t e r  be i s s u e d  t o  



such  Water  Wel l  C o n t r a c t o r  u n t i l  h e  s h a l l  h a v e  g i v e n  r e a s o n a b l e  
a s s u r a n c e  o f  a n  a b i l i t y  and i n t e n t i o n  t o  p e r f o r m  h i s  d u t i e s  a s  a 
Water Well C o n t r a c t o r  i n  c o m p l i a n c e  w i t h  t h i s  Code. 

Scope  of  T h i s  Code 

A. 	 Any w a t e r  w e l l  which  s h a l l  b e  dug ,  d r i l l e d ,  c a s e d ,  r e c a s e d ,  
deepened  o r  e x c a v a t e d  e i t h e r  by c o n t r a c t  o r  f o r  h i r e  o r  f o r  any 
c o n s i d e r a t i o n  w h a t s o e v e r .  

9 


B. 	 Each w e l l  w i l l  r e q u i r e  a  p e r m i t ,  l o g  and h i s t o r y  and a f e e  u n d e r  
p e n a l t y  of  misdemeanor .  

C. 	 A l l  unrevoked  and u n e x p i r e d  l i c e n s e s  o r  o t h e r  e v i d e n c e  o f  s u c h  
l i c e n s e s  a r e  h e r e b y  e x p r e s s l y  a p p r o v e d ,  r a t i f i e d  and c o n f i r m e d .  

J u r i s d i c t i o n  

Enforcement  by t h e  Board o f  Examiners  o f  t h e  p r o v i s i o n s  o f  t h i s  
a c t  must  b e  commenced w i t h i n  a p e r i o d  o f  t w e l v e  months  f rom t h e  
d a t e  of  c o m p l e t i o n  o f  any  w a t e r  w e l l  d r i l l e d .  

V i o l a t i o n  

A. 	 Misdemeanor f o r  v i o l a t i o n  o f  t h i s  a c t  may b e ;  ( 1 )  9.300 o r ,  ( 2 )  
30 d a y s ,  o r  ( 3 )  b o t h .  

B. 	 R e v o c a t i o n  of  l i c e n s e  may b e  i n s t i t u t e d  by  t h e  Board o f  Examiners  
upon t h e  a c t i o n  i n s t i t u t e d  by a h e a r i n g .  

D i s ~ o s i t i o n  o f  F e e s  

A. 	 A l l  monies  c o l l e c t e d  a s  l i c e n s e  f e e s  i n  c o m p l i a n c e  w i t h  t h i s  Code 
s h a l l  b e  p a i d  i n t o  t h e  S t a t e  T r e a s u r y  and p l a c e d  i n  a s e p a r a t e  
a c c o u n t  known a s :  t h e  S t a t e  Board o f  Water  Well C o n t r a c t o r  
Examiners .  The G e n e r a l  Assembly s h a l l  a p p r o p r i a t e  t h e r e f r o m  t o  
t h e  Board of  e x a m i n e r s  t h e  e x p e n s e s  o f  a d m i n i s t r a t i n g  t h i s  Code. 
E x p e n d i t u r e s  s h a l l  be made by v o u c h e r ,  s i g n e d  by  t h e  Chairman 
o f  t h e  Board and c o u n t e r - s i g n e d  by  t h e  S e c r e t a r y  o f  t h e  Board.  


