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raquired on engineering s t u d i e s  r e l a t i v e  to  t h e  operat ion of 
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licensing of wa&r -weli - d r i e r  and &de'i!g&nd water 

b development in  .the hands of the Board. This duty has 


required about one-half time of a staff  member. The law 


6 - made no provision for paying technical help. Income from 


fees is only sufficient t o  employ a clerk. 


Appropriations for the past th,ree f iscal  years have 

been progressively increased only i n  the amounts necssaary 

t o  mee-t: atitdmatic salary increase8 neceseary t o  win ta in  

th i s  mintmtbn'staff. 
. . 

Funds for expenditures other than personal services 

have remained for a number of years a t  practically the 

same level  as' 'for 1939-1940, in. spits .of . t h e  g ~ e a t l y  increased 
. - - , 

costs of travel,  supplieeand serv&aq9. ' 

I f  'the staff  i s  t o  adequately per foh  the functions for 

Cthich the ~ o a r d  is responsible, it is imperative that 

additions t p  the engineering staff be rnade-possibh. 

The attached tabulation shows datails of expenditures 

for personal services from July 1, 1937 to  date. --

R e  M, Gildersleeve 
Chief Engineer 

Ivan C. Crawford 
Director 



P e r s o n a l  h r v i c e s  Exmndi turep
- 7 -

P . . + .  k p e n d e d  f o r  Tota l  Ap-
Personal  

L937-28: -
Direc tor ,  9 t o  11 Engineetb . 26,322679 
Temporary and seasonal  - 17 men on 

North Park -& Uncompshgte ffivcbaft&gaQions .4,573.54 
P a r t  t ime salaries f o r  9 t o  12 s e n  on 

s t a t ' i ' a t i aa l  work wt P h n n i n g  C ~ m w  
mission direat ion  a 8;645.87 . 

2 t o  3 .Stao~@ita#hrs : ' 5,259.24
CYnru t i h g  %ngineers '  f e e s  (2 )f 4,930.30 -

U Y ~ $ Utin$ Attorney 's  f e e s  (3)  
6 .- d 102,500.00 

J938-39; 

Direc tor ,  13  t o  14 Engineers 33,926.26
zempclrayy and seasonal  - 1 t o  4 .nen on-

Uncompahgre i n v e s t i g a t i o n ,  1 t o  3 men 
' on North Park i n v e s t i g a t i o n  5,051.26 

P a r t - t i n e  s a l a r i e s  - 12 t o  16  .nen on 
statisticlril "work'under Planning Com-
mission d i r e c t i o n  r l O ,  936.19 

3 t o  4 Stenographers  4,387.31 
Consul t ing Engineers '  f e e s  ( 2 )  5,539.86 
Consul t ing A%torneyOaf e e s  (1) 3 000 0 * lor,soo.oo 

3939-40 : 
> 

Direc tor ,  14 t o  17 Engineera, 1 
observer  ' (evaporat ion s t a t i o n )  37,553.11 

Temporary and seaeonal  - 1 inan.on 
Uncompahgre i n v e s t i g a t i o n ,  2 men 
on North Park i n v e s t i g a t i o n ,  3 t o  6 
men on mapping of irrigated lands.  2,601.66 

113 s a l a r y  - Sec'y. Rio Grande Cos-
pact  Commission 433.32 

Par t - t ime salaries f o r  6 inonths - 4 
t o  14 aen on s t a t i s t i a a l  work under 
Planning Comniseion d i r e c t i o n  9,095.98 

4 Stenographers 4,967.26 
Consul t ing engineer ing  f e e $  (1) 3,100.00 
Consul t ing a t t o r n e y s '  f e e s  (2)  

75,000.00 

(a )  For a l l  purposes except a d m i n i s t r a t i o n  o f  Arkanaae and Upper Colorado 
Compacts, and  coopera t ive  ground water inverr t igat ions.  



* Direc tor ,  12 t o  15 Engineers, 2 ob-
s e r v e r s  and gage readers 

Temporary and reasonal  - 1 t o  9 men 
checking Larainie g i v e r  d i v e r s i o n s  

-under State Engineer 's  d i r e c t i o n  
119 s a l a r y  - Sec'y. Nio Grande Com-
pac t  Conmiss ion  

3 t o  4 8tenographers
Consul t ing  Engineer 's feest (1)
Consu1,ting Attorneys '  f e e s  ( 4 )  

J941-42: 

Director, 11 to 19 engineers ,  2 
obse rve r s  and gage readere  

4 Stenographers
Consul t ing Gngineers' f e e s  (2)
Consul t ing Attorneyq' "fees  (4)  

3942-49 : 

Direc tor ,  9 t o  11 engineers ,  1 
observer  

3 to  4 Stenographqrs
Consul t ing Engineers 's  f e e s  ( 3 )
Consul t ing Attorneys '  f e e s  ( 4 )
Temporary h e l p e r s  - 2 f o r  2 months 

Direc tor ,  10 engineere,  1 observer  . 
3 Stenographers
Consul t ing engineers  fees 
Consul t ing Attorneys '  f e e s  

Direc tor ,  8 t o  9 Engineers, 1 observer  
3 Stenographers
Consul t ing Engineers'  f e e s  ( 2 )
Conuulting Atto.rneys ' f e e s  (7 )  

Expended f o r  To ta l  Ap-
Personal  
8erviuou 



gxpended f o r  To ta l  Ap-
personal  p r o g r t a t  ion  

Serv ices  

1945-46: 

Direc tor ,  8 t o  10 Engineers,  1 

observer  $ 31,756.27 


2 t o  3 Stenographers 5,581.10 

E o n a n l t i n g  Engineer 's  f e e s  (1) 2,462.50 

Consul t ing Attorneys & Co~npact Corn- 


, miss ioners  ( 6 )  


I J946-47: 

Direc tor ,  5 t o  8 Engineers, 1 
observer  28,059.39 


Temporary h e l p e r s  - 3 man months 322.50 

2 Stenographers  4,120.91 

Consul t ing Engineer 's  f e e s  (1) 5,280 .OO 

Consul t ing At torneys0  & Compact Com- 


miss ioners  (4 )  10.800.00 
48,582.80 . 

Direc tor ,  A d a .  A s s ' t . ,  5 t o  8 
engineers ,  1 observer  35,756.87 


2 t o  3 Stenographers  5,768.02 

Consulti,ng Engineers  Fees 4,200.00 

Cansult  i n g  attorneys 81 Compact


Commi s s i o n e r s  (4 10,386.66 

Tempbrary h e l p e r s  - 3 man months 


Di rec to r ,  A*. A s s ' t . ,  5 t o  6 epgineers ,  
1 observer  


3 Stenograghetb

Conaul t ing Engineers  f e e s  ( 3) 

Consul t ing Attorneys '  f e e s  ( 5 )  


Direc tor ,  M m .  4ss't., 5 engineera,  1 

observer  . 


Libra.rian - Organizing l i b r q r y  - 7 
months 


3 Stenographers  

Canaul t ing Engineer (1) 

Consul t ing Attorney (1) 




Director ,  Adm. A s s ' t  ,, 5 Enginasrs, 
1 observer 

S Stenographers
Consulting Engineer ( 1) 
Consulting Attorney (1) 

1. 'i 

Expended io r  
Personal -

Direator ,  A&. A s s ' t . ,  5 Engineers,
1 observer 

3 Stenographers
Conrmlting-Engineer (1) 
~ o n s k l t i n gAttorney (1) 

JQS2-5a: -

Ditsotor  ( 9 mo.) Adm. A s s ' t .  (8 mo.)
5 Engineere, 1 observer 

3 Stenographers
Consulti n g  Engineer (1)
Conevlt i n g  a t to rney  (1) 

u53 -54 :  

Director,  5 Engineers, 1 observer 
., "4 Stenographers

b n s u l t  ing Engineer (1) 
Consulting Attorney (1) 

*Includes one c lerk;  sa la ry  paid out of 
license f e e s ,  

Total  Ap-
propr ia t ion

a) 

38,612 .OO' 
11,746.90 
6,000 .oo 

-&#% \ 90,000.00 

income f ron Well. Drillers8 



COLORAOO WATER CONSERVATION BOARD 
PERSONAL SERVlCES EXPENOITURES 

Regular full time staff -,,,,,,,,.....,..,-,..---.--

Temporary ( professional 8 subprofessional I.--m 
Legal and engineering consultants ,,,,,..- ,... . 

LL2 2 0  
OI-
a 15 
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F I S C A L  YEARS 



cmm n m  FE~ERALD E ~ SM,Dwmmfi~- . -. ..- .. .-.. .-.. 
C : '  

For t h e  .efficienet,conduct of busineast, i t  i s  ne-
cessary f o r  the Direc to r  Consu%ting. Attorney: and Cm- .' - .  
suiting Anginwr of t h e  &olmtitlo Water Conserv~t ion .Buarh- . --:-. 
t o  met with ind iv idua ls  and co,rt;aittees inentioned below.? ..- ;.-! -: 
There is, of course, a continual  interchange of ideas  by 
letter and telephone. . 

- 1-
. 

of Reclamation.A @  s&u.sL-

I r r i g a t i o n  Projecta;  Nul t ipur  se proj  e c t e  such asF'Upper Colorado River Storage ro jea t ,  s tem'  . . -

g. Coiatnissioner W. A. Dexheimer, Wasthington, D m *C. 
Infrequently,- probably twice a year, .., -, 

b. N. Be Bennett, head planning d iv i s ion ,  Warhington. 
Two o r  t h r ee  t i n e s  a 'year. - * 

c. 0. Em la rson,  d i r ec to r  Region 4, -%lth k e  city.-
Six o r  e igh t  times a year. Telephme and-
letters - frequently.  ' 

& Re J.  Walter, direct& Region 7 ,  Oenv~lr, Colorado. 
Six o r  eight times a ye8P.c: 

. . 
2. He E. Robbins, d i r e c t o r  Region Si h r k l l o ,  Texar. 

, 'Pwo o r  t h r e e  times a year.  -

f. J. R. Riter, Chief Planning Engineer, Denver, Colorado,
Twelve or fourteen times a year, Talephone
conservation two or t h r e e  time a'week. 

B. C o r ~ s  Enaineers, U. S. Annv. 
. + 

Flood oontrol;  navigqtionj  multipurpose projects. 

g. District o f f i a e  a t  A l b u ~ e r c p e *
Two o r  t h r ee  time8 a year .  

- k. District o f f i a e  a t  h s  Wngeleu,
Three or four  letters,per yeaf , 

p. h a h a ,b i s t r i c t  Office,  
Two o r  t h ree  times a year,  

9. Area of f  fce, Denver Federal Cdntdr, Denver, Colorado. 
(Off ice rs  change frequently,  the re fore  m e n  
hot 0iv-b) ' 

- 3 
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C. U. 9. k o  ica l  S U Y V ~ Y  i n  Denver. (Denver
Tae&. 

Colorado matches funds with UB S. Geological Survey 
,the meaaurerlrent oP surface wirter run-,~ff and -anderground water, . 
studied. 

g. Francis Bell, d i s t r ic t  engineer, surface water. - - ,  

- Six or eight times a year.
Almost weekly contacts between Water b a r d  
off ice and hiin. 

h. Thad PuaLaughlin, d i s t r i c t  geologist, groundwater.
Probably 15 or 20 contacts per year. 

D.. 'Soil. o e v on Servioe, Depart.nent of Agriculture.
-halmers, Denver, Colorado 

Three or four: ttmea a peer. 

. -

q. House Bt&coin,nittee on interior  a ~ 1Insular kffairs.  
Appear before cobfinittea when it considers 
water proble~nsaffecting Colorado and inter-
amunbin states.  It*is necessary t o  attend 
hearings regardless of whether or not the 
director makes a state~nenti n  order that he 
aay keep informd. 

Attendance a t  th i s  hearing w i l l  usually take 
a t  least a week to  ten days per year. 

P. l rha rance  before subco.naittee on appropriations 
- f e r  Interior and Insular Affairs t o  support 

Interior Departaent requests for investigational
funds . 
It i s  ittiportant that investigational funds be 
apprapriated i n  sufficient aaount to  .nake studies 
of western potential irrigation projects.
Attendance before th i s  colanittee w i l L  uaually
consulne four days annually. 

g. Senate Subco.i~nitteeon Interior and Insular Hf fairs .  
Attendance to  hear, teetisony and on occasion t o  
aake a statement. * I f  the project i s  important to 
Colorado i t  aay be necct.ssary to  resain i n  Washing-
ton throughout the hearinge qnd assis t  the Senators 
i n  planning the presentation of statesents. 

T i a ~consuned - a week to  ten days annually. 

d. Senate 8ubcos.nittee on A propriation.$ for thbliInterior Departlent. t is  necessary t o  appear
before ,this Committee when the House of Hepresen-
tat ives has cut appropriation8 'so aa t o  ,naterially
affect s ta te  and western interests.  

Titne required: four to six days annually. 
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- Tha Q f I i 9 6  af th-e Water Conaer~at ioni@abnost oon-

t ltzuously i n  oontaot w i t h  c f  f i c e s  of our Colorado 8enators. 
Prequontly they ask for+ss8istance *inana&pziinq bills 
haofw t6  do withsWWket!d6~910pWZltp0lioieS. Also, t)\gy 

5 

freqczmtly request interprertat5on of Water Beard aationr,  
, . 

Thora is  alm aacasiona'lly correspondenoe. with . Colorado mmbers~of the k u a e  of Repreeentat ivea. 
- .. 

The attorney f o r  the  &aid and the  consulting engineer
' are f r e g w n t l y  ca l l ed  upon t o  make statements before Congresrr-

ional  Coamitteee. 

G .  Basin Inter-Auencv Committees. 

a. ArL=hlneas~~Ate-RedRiver Basins h b r -
Contolittee.- .This is  a cornpittee c m p w eYq?of- -
federral representatives from the*bpar&@m%k-
of A g r i c u l t u ~ s ,Departmen* of tSM b y ,  fb- -. 

rt'nent of Comwrce, Department of Health, 
&cation and Welfare, Departlnent of the  In-
t e r i o r ,  t he  Federal Power Cormnllssion and re-
presentatives of the  Governors of the e t a t e s  
located i n  these basins. 

The Coinnittee rneets monthly and during the  
past two years  has produced "A Plart far the  
Developrt~ent, Ulse, and Censervation of the  
Resources of the  Arkansas h e i n  i n  color ad^.^ 

The chief engineer of the Water Board ham 
spent a la rge  portion of his. tise i n  a s s i s t i n g
i n  the reparation of t h i s  report. Tha o f f i ce  
of t h e L a r d h a s b e e n  chargedwith t h e d u t y o f
coordination of. the  several  agenoies within 
the s t a t e  6f Color&do. It i6 expected tha t  tho 
f i n a l  "plan, w i l l  be iesued within t h e  m f n g  ' 

f i s c a l  year. 

of s t a t e s  or t h e i r  representatives, Meetings 
a r e  held once a month. 



h i  a part ef it8 uaxkirtg egufptnent the Board Bas m t 
tagether ta its Zibrary several  hundred rolunea be.arinq oa. 
water xeacmrcm p b 3 a a  Supreine Court aacler?, Corps of' &a-
gin-, I. S. ~ z m yjlcrriy report Natural beouroes  ~ ~ a a n i n g  
report.: .ad a rather ooa h t e  f i i e  of the U. 8. O.ologiasL
e)arrey surf- water pPbPications.  In addition, it possesses
extensive f f l ea  eamtah& reports  on pro jse ts  w i U t & ~ -the State 
and eurr- states* 7n fhpse f i l e 8  there  i 8  a i e o t o - b e  
found, i n  b88ay caaea tbe raw data on which.the  reports  are 
based. 

Partial List of Reports m a i l a b l e  

C l i f f8-Divi& Pine River Extension 
&mieon a v e r  Florida 
San hfguel Smith Fork 
Dolores S i l t  -
Fruitgrowera Dam Extension Paonia 
Blue &math P l a t t e  . Fryiagpan -Arkansas 
C o l l b m  Pro3 ec t  Colorado Big-lbaapson 
Colorqdo a v e r  Storage Project  Pine River 
and Partickpating Proj ects Ivhncoa 

Fruitgrowers D m  

9an Luis Valby ,  ~ o n e j o s  Division 
" - .  . " 

John hmrt'in Dm 

Cherry Creek Dam 


F w  ohvioug reasan., where there is o n G  one copy of a 
report ava i lab le  i n  the f i l e e  it is  not permiseible t o  take 
the repost out of the Board's off ice .  

Zn eeveral  came the discuuuionrr which accoapanied the  
fonnation'of water canpacta a r e  available.  

' CopLes of the  o o a p ~ c t e  i n  which Colorado, ha8 an i n t e r e r t  
w i l l  be found i n  "Interata te  Compacts" a c o r  Q# which ac- 
coepaniea thlr  T @ P Q I ~ ~. A ~ s Q .  a aopy 02 the l i f f  .-Divide 
Report and a copy - of Senate. 6ocument No. 106, 82nd Congress, 
2nd Session e n t i t l e d  Fryingpan-~rkaneas Project ,  accompanies
t h i s  report.  
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COLORADO NBBDS GROWWATER LEGISLATION 1+-
In spite of its rather trite usage, the term lifeblood as  related to water, needs 

to be brought to the public attention continually. The chaos that follows the failure of 
a town's water supply has been forcibly drawn to our attention during this recent 
drought and other droughts not so long ago. Cities of large eize d course can reach 
out a hundred miles for water and feel fortunate in acquiring a supply at even that 
dietance. Thie ie not always poesible for individuale and small communities. Small 
towns dependent an ground-water supplies are very nummue throughout the West and 

* 	the is equally true in the humid East. The continued availability of good quality 
ground water is a matter of great importance to the economy of such communities. 

. 	 Its flexibility with regard to increasing rate of use is a limit on population, hiustry 
and beautification. 

The greateet uee af ground water is in irrigation. Wornla was the fixst 
state to make extensive use of ground water for this purpose followed by Arizona 
and New Mnxico. Colorado's hietory of ppund-water development statts about 
1888, but was of no fmportaace uatil about 11915. It has had a phenomenal growth 
since the drought of the 1930's. In Texas, according to the 1950 U. S. Census, 
the area irrigated from wells increased 1,680,000 acres between 1940 and 1950, 
placing it second in rank in irrigated area. CaUfornfa ranlria first and Colorado, 
formerly second, now occupies Wrd piece in total irrimted area. Irrigation in 
the humid areas of the-East is gaining ia favor and it can be expected that 
p u n d  water will be an important source for this purps~e.  

The increasing use of ground water throughout the West is phemmenal, in 
fact alarming. Texas has been mentioned as  outstanding, other states, Nebraska 
and Arizona for instance, have ehown remarkable eins in the last 10 years. 
According to the 1950 Census, Colorado had 654 pumped irrigation wells in 1930, 
2,878 in 1940 and 4,988 in 1950. Of these in 1950, 827 were in tbSan Luis 
Valley, 739 in the Arlcaneas Valley and 3,335 in the South Platte Valley. The re- 
maining few a re  in the high plains area. In addition to this agricultural demand, 

. 	 alI the eastern municipalities in Colorado, except those along the base of the 
mountgins, derive their water aupplies from wells. It is quite ohviour that this 
competition for water is likely to cause a disturbance of the water table, eape-
cially where it is concentrated. 

This development has come about without regard to the adequacy of the eupply. 
In fact, i t  probably would have made no difference if the safe yield could have been 
determined in advance. Peaple will take what they conceive to be their &are, a 
trait for which they cannot be blamed, but in numerous cases, this has resulted in 
a serious situatim. These ground waters are  much too important to Colorado's 
economy not to have full information on their location, the quaUty and nature of 
the geologic formations in which they occur, From mch data, proepective purchasers 
of pumping plants may gain some knowledge of the probable security of their invest- 
ments. The surface water supply of the .State is carefully measured and apportioned 
among users according to their rights to use it. This has been a continuous activity 

-1/ W. B. Code, Irrigation Engineer, Colorado Rxperiment Statian, Colorado A and 
M College, Fort Collhs .. 



an the part of our State Engineer since Colorado became a state. Adequate 
prwieione were made in out constitution and in the body of laws that followed 
a s  to how the d a c e  water would be apportioned. They have been reason-
ably.aatisfactory but it took a critical situation in the Cache la Padre Valley 
in the early days to determine the manner in which this should be done. 
Simflerly, there ia a very definite need for Information and kgisludre guidance 
on- ground-water supplies. 

The natural physical laws governing the flow of ground water axe quite 
different than thme for surface flows. A different approach is needed. The 
difficulty is that we can't see what is eing on tdergmund a d  must rely on 
general principles and asamptione to make quantitative determinations. This, 
the ground-water hydrologist can do with r6wWO-y ~~Wefectoryresults, but 
nat with the same comparrrble accuracy as  with surface streams. Given the 
firuncial meas he oan locate the bodlee of water-bearing gi=avels, determine 
their extent, the direction of flow, the amount of water in starage and the 
@ty flowing peat any partkular section. He can locate the kwadaries be-
twcesr ground water amas which a re  $requely  required because of the lack 
of airnhrlty in geobgy and extent of use. This is basic infoma4ion necessary 
to underetand the capabWies of our ground-water mpply, and to provide a 
proper foundatim upon which any proposed legislation might be framed. 
Investigations of this character are most efficiently conducted ae u relatively 
small but continuing project with modest annual appropriations rather than 
undier a highly intenelve p r a m  of short duration. In the past, appropria-
tions by the legislature f o r  cooperation with the' 0-d-Wuar Division of 
the U.S. Geologfcal thvey Wve been too smali to make desirable progress. 

Colurado A and M College has been collecting data on water table 
fluctuatiom ' s h c e  1929. 'Eheee have * proved very useful in determining what 
areas are  sWk and thbee wm are declining. Longitime records are needed 
to determine atahllity or rate of decline. The College oleo has made investiga- 
tions of tk ground-water lconditionr in certain areas in the paat. h 1945, the 
Ground- Water D9vbion of the U.S. G,S. was invited to come into Colorado to 
carry on an investigational program under a fund-matching arrangement. To 
date the State has spent about $120,000 in this manner. Surveys were made 
of three large areas and of many local problems. * Funds have been bade-
quote to ptlblish some of the r e p r t a  an resulte of completed survey8. Colo-
rado has spent leas than any comparable western atate on ground-water surveys. 

* The extent of aoeomplishments by the U.S.G.S. is available in mimeograph 
form from the Colorado Watem Conservation Bard. 



Colorado Conditions 

The greatest use of ground water in Colorado is irrigation. Howwer, 
the, use by municipalities and individuals for domestic purposes is of equally 
great importance. Chly those cities and towns near the east edge of the mom- 
bin8 have a eurface-water supply. The remainder in the p l a w  eectirrn depend6 
on ground water. With the exception of a very few, these municipalities have 
%ad no eerioue difficulty in developing an adequate supply, however, the search 
for good quality water has compUcated matters for some. A l l  towno in the 
San Luis Valley are supplied with arteeion water. 

The accompanying p u p  of the state showe the distribution of the approxi- 
mately 5, (XPO i r d m o n  wells a  c c to the 1950 Census, ~ ~ The preponderance 
of these welle is 6 a r e a  alreocty under irrigation from surface sources and 
they wrve ae a supplemiemtqy water supply. Ih the South h t t e  drafriage there 
are  about 3,400 such welh @ it ie estimated that in 1953 they pmdWed easily 
enough water to twice fill Hw~etooth Reservoir. Thie reservoir holds 140,000 
acre-feet of water. Thus, one can visualize their great combined capacity and 
their tremendous value a s  an instantaneously available q p l y  to balance nut 
shortages. 

There is quite a large proportion of the t o w  number of wells located 
along the dry tributaries of both the South Platte and the Arkansas Rivers. 
These furnish the entire irrigation slipply for the lands served. Aho in' tfae 
plaias section of the area drained by the Republican River Pnd i ts tributaries, 
there are e r n e  200 irrigation wells, The most important of the South Platte 
tributary areas are  on the Box Elder north of WatMnsr, the area around and 
south of Wiggins on the Bijou, and on Beaver Creek south of Bzvsh in Wrgan 
Cmty.  There a re  small ground-water developments in the upper parts of 
Big Sandy Valley and Black Squirrel Creek which drain into the Arlcansas 
Rivet. EQcepr for the Republican, these tributaries have flows only after 
subetaatial storms and therefore they are of no value a s  a surface irrigation 
supply, k is in euch are- where concentrated pumping has exceeded the 
normal replenishment and water tables have been receiling regularly each year. 
Whereaa punping areas under canal irrigation have a very good potential for 
repleaiehment for canal losses, the areas alosg Btream courses which carry 
water bnly occasionally have to depend on such flows as  a means of replenish- 
ment of the ground-water reservoir. At the prelsent time an area fuat north 
of Wetkine along the Box Elder, the Bijou Valley from WipPinn south for a b u t  
20 milee, md in the vicinity of Gary on Beaver Creek a re  all showing the 
cseriaue symptom8 of a constantly declining water table. 





It is necessary to point out a very significant difference between the 
pumped areas along the dry streams and those along the streams carrying 
appropriated water. In the second case it would require no great stretch of 
the .imagination to concede that an irrigation well might intercept water that 
would otherwise join the stream flow. The fact is well established that return 
flow is the result of the emergence of ground water flow at the ground surface. 
It is flowing towards those streams . An irrigation well operating within a mile 
Uf 8uch an emergence conceivably might have an early and measurable effect 
upon that re- flow. 

Although the ground water in a normally dry surface tributary flows in 
the direction of end joins the ground water adjacent to the main etream fn which 
there is .appropriated water, there ie a recognizable important difference in the 
opportunity for euch a tributary flow to affect stream flow. The pumping areas 
along the tributaries are aften many miles from the main stream. A reaeonable 
velocity for grwnd-water movement would be three miles per year, hence, for 
a drop of water to move from a pumping field ta a point af discharge into a 
gateam would ordfnanlLy be a matter of meral years. Ikring the elapsed time, 
losses from surface stream flow might make up fox the lo= in grad water 
atorage due to pumping, Furthermore the normal net p u n d  water contributbn .
from tributaries to main stream surface flow is not very great. AB 88 iUUB-
tration, assume a ground-water flow ~ W Omile8 wide Prrd 50 feet thick and 
having a J o w  of 20 feet per mile, then for an average character of gravel, 
the total di~hargewould be of the order of 10 cubic feet per secand, No'u if 
the water table is lowered 10 feet, the reduction in discharge would be about 
1/5 of the total flow. In other words, Sbe influence of renmte up-stream 
pumping on main stream surface flow would be amall indeed. The pumpers 
a re  removing water stored in the ground centuriep1 ago and the lowering of 
the water table is of muck more importance between themaelves than between 
them and aurface water usere. The point that the aueor  is endeavoring to m a h  
here Is that any legislation on ground water should take into account these differ-
ing conditione of sQwce8. 

Beeides the restricted valley areae on tributaries there is anather condi-
tion of ground-water occurrence to be considered. It is that repreaented by the 
plains area of the State and the San Luis Valley. hi these instances the water 
table &te ae a broad sheet of water between drainage channels many mues 
apart, in mome pkoes a s  much a s  50 miles apart. Altbugh the same laws of 
hydraulics apply to these waters, they are sametimes considered different lepl-
istically than ground water confined to a valley. They may or  map not be con-
tributing water to living stream8 within the State. 



Legal Concepts on Use of Ground water 

Many of our basic laws are  naturally taken from the English common 
law. . Among them are the rUle8 regarding water, more important, surface 
water, acr in the early days there were no conflicting ground-water usages. 
These rules applied to land through which a stream ran or bordered. The 
awner had a riparian right and could insist that the stream flowing through 
lile property conrtinue undisturbed as  to quantity or undefiled in quality. It 
gave to the omrer of the stlrface ri&t ownership of the ground waters. In 
climates where the problem war more that of getting rid of water, this rule 
was nut seriously EJnder irrigution from euxface streema obviously 
it was fnepplicpble, clnd Weetern United Stater early in its irrigation history 
abrogated the BugUrrh law for the hxnan law which more nearly fined its 
neede. The rule now followed Is  that of prior appropriation and Bad ite in* 
won in the mining re@-. This rule states that the firat appropriation 
af water to h a we haa the firat rim, It was perfected under tbe 
l h e b i p  &f the -State of Colwada. Onty California hos attempted to stmddle 
the issue by trying ta apply b& nhee. Actual o ~ r ~of water where &he 
cornan law has been abrogated lies in the state or  dre pub&. An individual 
can acquire only the W t  to use water M c U y .  'IBis W t  can be W;e 
real property in Colorado because it can be deeded to another, aald or 
transferred to other larrde or  uses. In Wyoming, however, it is definitely 
attached to a specific parcel of M.Also rights may be lost because of 
abmdmment or lack of due cUgaice in maintaining f&tieo. 

The common law aras early applied to ground water. Tbis rule bqm 
to to the sa-called A m a r i a  rule of r ~ ~w e  las far back ase 
1862 by a ccwrt decisian in New Hampshire. It requires the owner of the 
cmrlyhg fPnd to so w e  the grwnd water crs not injure the ri@s & adjacent 
land ownab. -Q Qlifornia an extension of the Americaa rule of r e u s e  
use ecrlled the correlative right rule has been adopted. Under this rule each 
overlying property owner shares epucrlly in the cornman sotlIce a c w r b g  to 
hier surface awnerehip. There is nothing to prevent eventual depletioa of the 
supply and those most favorable situated both as to ~ I t F o ngeographically 
and finandally are the only ones likely ta survive. Where-, the American 
rule is nme too definite because of the difficulty of Mining reasonable w, 
the corralative rule Pn California is definite in ~tatlng&at the translportotian 
of water to distant l a d  may be camaidered unreasonable in 'times of 
shortage. Jn Utah mother view is held on transported water baaed on its 
overull best uee, 

The rule of priority of appropriation of pound water has been adopted 
by several Western states. In general, the ruler adopted have been based on 

, 



conceptions similur to those employed with surface waters but with numerous 
variation$. Variations are to be expected -use of the varying ground-water 
canditians, the temperament af the public and in some cases, camsrtitlltid 
provisions. It definitely can c a r o l  the rate of withdrawal from a g r o M t d v  
water badin or district either through decisions by the adminietrator or  by 
vote of h e  people. It can be employed in various way8 to prevent an wer-
draft on the ground-water supply. It can, be selective, that is, it need not be 
'bf equal force in all  parts of the state. Plunping areas can be set up as  
ctistrfcts with rules and regulatiane'adopted which are dot inconsistent with a 
heic state code. 

Legal Situation in Colorado 

Colorado, not having specific statutes on ground water to be guided by, 
has had to rely upon rules laid down by the courts in the putt. One of these, 
a Supreme Court Decieion of wide importance, held that all groundwaters, which 
if not intercepted, would reach and become a part of eome natural stream either 
on or  beneath the surface, and a re  governed by and cmtrolled by the terms d 
the constitution and statutes relative to appropriation, the same as  the surface 
waters of such stream. la a -rt decision it appears that the burden of 
proof lies with the me who claims that ground water is not tributary to a 
stream, to establish that fact. . 

There have been recent court decisions b a d  more or  lese on previous 
ones that can be considered important. One, Safranek vs . Town of Limon, a 
Supreme Caurt decision, held that ground water flowing in the Big Sandy Valley 
was tributary to that stream and not percolating water and hence was eubject 
to appropriation. It further held that "Colorado has departed from the common 
law a s  to owiterahip of percolating waters by surface owners------ ." A later 
Watrict Court deciaion in 1953 had to do with interference between users of 
artesian waters in the San Luis Valley. In this caee a number of artesian 
well owners claimed that the operation of an irrigation well upping the art-
eeian flow caused their wells to ceaae to flw. The Court found in favor 
of tb defendant and dismissed the complaint of the plaintiffs. In his decision 
the judge avbided the doctrine bf appropriation and based it upon the American 
rule of reasonable use. It would Weed have been unfortunate iu this case 
had the decision been based upan @or appropriation or  on maintgnapice of 
lift. Further egriculturul use of this water would have beear stopped men 
though water was available to the plaintiffs by means of pumping. 

Most important decisions both by lower courts and the Supreme Court 
have been wise in character and have in no way restricted ground-water 
development. In this we have been most forhmate. Yet there are  certain 
situations a s  to ground-water use that definitely need clarification since in the 
minde of many of the legal profession much of the ground water use is, in 
theory at least, antagonistic to surface-water rights. 



The most recent action by a Wstrict Csurt was that of an adjudica-
tion of 459 irrigation w d s  in Water Districts 3 and 1. h essence,, the 
adjudication baa the effect of applying the appropristion doctrine as between 
grouqd-water mers. 'Ihe possible ef€ect af pumping on veated r@ts in 
atreranr flow is not entirely ignored but the conflict is resolved by applying 
the teqonabletuee rule. In each of the decree8 this statement or a .&War 
one occurs: "The source of eupply from which water is drawn and diverted 
is'a district awlrce of underground or subterranean water in submmhce e tmh  
underlying lands omed by the clafments and others from which water is pumped 
to the surface from the irrigation well of Lohn Doe. Said water is drawn from 
beneath clay stlrrta of said land, ia not tributary to or a part of any kam or 
natural atream and would not in natural course i f  left undisturbed in its natural 
condition appreciably augmmt the flow of any natural stream, and, except for 
that portion corrsumed by crolge and maporad~n, the water so released pumped 
and epread upon tb land rxplddwe the water under said Imda." 

A surface apmpziator, however, has recaur%e in the caurte if he can 
tihow fnjury frwn pumping -- a mogt dW3~ul.tthing to &*in most oaeea. An 
adjudicated water right af course places ,the right h o k k  under the adrahaistra-
don of the State Bngineer, whereas, d r  past conditiom be had 3x0 jurimk-
dm. The whole matter caused much uneasiness and indaciafon ammg etthnzeys 
and well owners a s  to whether to come in or .stay out. The i d was that 
only a part of the owners had their wells adjudicated. Both aides now wonder 
WIUUtheir atatue is. 

A discU881on on thia adjudbatian was held in the 1953 conveation of tile 
Color(tQ Bar Association and a member* is quoted in part: 

"MaaShs of study were devoted by irrigation attornqs to 
the adviaability of entering irrigation wells in thie adfudicadon, 
Many hosrncr were spent on research and thou@. We have an 
aceompushed fuet in our Metrict in the awarding of b d e p m h t  
priorities to this underground water - - - - - - - -

"'bere being no epacific legtslotion or ebtutwy law in 
this state fixing relative rights by rhe appropriators of wb-
terronscm waters, it is felt that Judge Coffin has ex$mded the 
Appropriotiosl Doctrhe to these welle, conatruing the law of 
reasonable use into it, Tm numy times p e r m  we attorney8 
are 'again& something because there is no precedent. Our 

* Jahn R. Clayton, Attorney at Law, Greeley, Colorado 



common law has heen built up by what has been dosle and 
how a thing has been done. This Decree attempts to 
harmonize practtces of long in our Mutrict wtth 

( the Appropriation -tine. T b b  has been dane~witSrou€ 
the nacesstry of an Wenaive undergrowad water code. 
bring the clrty phase of QvQL4pm&1t in a ground-water 
area, the problems are largely those of individuab or 
small groups. Later hey become nf cmmunity or even . 
statewide c ~ e r n .  

"A water code applicable ta an d r e  etote 
would reach to state lines. There are many outstanding 
Mferemq~~bemeen adace waters aard paaderground tlrratars. 
Ths law applkable to m&ce watere iti #veryeany of ad-
mWrtratiart -- in any portion of the a t e  one diverts by 
a drtm and a headgpte. The water is visible. On under-
g r d  waters we have en entirely different .afitucrtitm. We. 
h v e  nothing visible; we do not kww'ths ex- of the. * 

d oawunt of waer avriloble for -, we h a ~ ~ + ' U cin-
formation reqpxbg 1.~xhargp~.-~&L c & k r  &, the 
a- of undsrgrmd water is-ar tompa~ve iyrecent 
thing. Month by month we are by h ~ o l o ~ la W e a  
ohtabhg more ~ r m a t i o n . "  

A decision is to be made by the. people of Colorado Wlmther to adopt 
a groRuld-water eode or permit themsdvea to drift into a e h w t b  sihlation 
permitting a continwme of unreeolved c ~ p d k t sbetween usem gf both eur-
face and ground water. W y  other western states b v e  alr;ee$r faced the 
problem gnd have adapted codes. Not alwaym bas thia been o eimpie matte? 
as  for Wtance in the case of Arizona. 

h 1948 the gwernor of Arizona kept the le@da&ure is cras special 
eerafon after amther until a code waa adopted which later prs- atlarrrtis-
factory. Iqi 1953, their Suprame Court declared rhe codre unconrtitutid 
and a pew one is to be considered in 1954. There i~ lit& doubt that the 
courts would welcome clefUte rrtatutee to clarify the dtuation rather tbpn 
depend upan previou dacbi-. The picture is a changing mue. The 
txmmdorte investment made fn the h a t  20 years in Irrigation w e b  wxi 
the threat of exhaustion in some areas are potent factors calling for statu-
tory definition of status and guidance for the courts. 



.... . Pest Present C#oqado - Legkshtiqn 
,, ,  i I 

The nedd foz spifb 5mdctuot.er leglelatbn in Gdaradalhas been 
reall?;ed for sotne>timlrw?.la 3938 a bill wesr pesedd pingof 
artesian water if .r~oeh~:pun- with ~ B o ~ t i cuse. & r  uma so drawn 
as to apply d y  tor the l3an Luis.Yo&q qnd was newer rasfoxsml, - k.compre-
hameive groundarta~r~billlwas PI:- by tbe ,Cob& &r Assodation in 
1H6. Since it did nm .have #hetsnrnimawr sugpor~of the gzuxsnim that 
prepared it and many outaide the legal profession oppmd it, tb bill was 
not offered for consideration by the legislature. In the light of subsequent 
deveIopments any nm. MU &awn wm&i likely be of quite differeat character. 

r i '  , 

Iu W the,State 4gxkukrol Hmming Committee bwasw Wwesrted 
in ground-wam leghktlgtn a chairman whwie~duw it 'was to 
o r g a h  a sub-amm&me t &a abttmdqn. 'Ibe aendcea @f ,Jgpdge 
.Qltford H, &me, hen m e t a r y  o&%bsWfe Water C ~ a ~ a a b . ~ r d ,  
were to.b l p  &is ,txmtmWee.- Mernberra stere dmaea fnm yarious 
par& of the Stater repr-. dive* S S O E l t t i m  afpt-ar ;kcad&-
tion to repmm~Won,Qexe '1~.etltrt-hydmlagbto, eagbwca~~ppda3aenbers 

from ttm legal ~~ 'Ibis canminee met amunbr af tinnrrs-An 1950, . 
51 and 52. It &+-notaccmtplhk much mare thaa proKidrt a s m board 
for t b ~ ewitb Xhre wag a great* diversity of 
several ldrrchP of control to none ar all, It a 
ELnite tMng, however. It formulated a bill for an act to 

afmtesimk w a l k  T W r . . a ~ o dw e t  to manmany.in the Son Luiu Valley 
where,-zmzentweUs af t k g e  mtp~cPq-we!rehing WUed h$a the arteaiap 

1452 rceMiioar 89; the kgielahzle but was 
rras ag&q in&mdwd.in the WS.mmim aftm some .abjactiwnsblekwtwes + .  , 

were mended. Thie time it was seized upon and ve;ryi emmsid~!devised 
to cam* certain features of ground-water control. There eeemed to be 

is c d.entf~%!&inndeqmte a undesirable by the fctgpf. prfdesafm snid 
rnanyd~ot&m~tmpeteatpersona, Arnaarg &er tlxbga it p ~ - a ~ r t i ~ n  
in *the.Chk&Ws- -Water Conservotiem bard,  which is s piicy-anddng-- t  

agmrzy. -'The.9tote Bagheer'sr olBce is ithe admhistraUve oa,&-
other water -era, An uncertain dmice was pn,poaed to .- the . -
fonmctioa-o&vgmm&wa%erdiatrtctllr. No appropriation wasr nwde ta a&ome 
it. - *+  . 3 i i 2 .  1 r .C; 

\ J 2 t " I: 

Recognizing that the Agricultural Wannlng Committee's eub-co-m 
had no offlcial etatus, it woe decided to form another ccmmittee am%r the 
direction of the State-Water Coseemation Board with the b u d ' s  Director 
as chairman. The rnanberahip aC the new committee ie similar to the first 



committee but its pereonnel is more uniformly repreeentative of the State's 
inteiestr. Thie conunittee etarted functioning in 1952. A technical sub-
committee composed of geolog$rtra, engbeers an8 well drillers and a legal 
sub-committee camposed of attorneys were appointed. The technical 
committee in 1952 submitted 'a report which deecribed the occurrence of 
ground water in the state, its prearent and probrrhle f'uture development, 
and p r o W e  to face. The committee was f~rbrurhe fn having $sod duta 
of a general character and in a few places exaellent special data to work 
with. Much of the State, however, is-.still lacking in spdfic -fntonn4tion. 
This report wara handed to the legal committee which, because of the 
death of Judge Stone did not be@ deliberations until January of 1954. It 
ie the ambition of the committee to prepare a bill, acquaint the public with 
its contents for its reaction, and have i t  'in readiness for consideration of 
the 1955 General Aeeembly. 

The teek of the legal sub-committee wi l l  not be an easy one. It 
wil l  n d  to compose the conflicting opinions that exist in the various parts 
of the State because of the varying conditions. There are  those places in 
the valleys of the stream courses where ground-water replenishment is 
assured through losses from irrigation. There are other pumping areas 
removed from those having irrigation water supplies brought in from stream 
flow, that have inadequate rreplenishment and where the water table is 
receding. Ground-water conditions in Colorado for instance, are  quite 
different from those in Arizona and California. There the water-bearing 
fomt iona  are  of great thichess while in Colorado they are  relatively 
thin and underlain with impervious shale. Deepening our wells to keep up 
with a falling water table is out of the question. The usera under these 
two quite different conditions will naturally have differing 81ewpohts a s  
to legislative nee&. It' priorities are to be adopted, those near streum 
channele w i l l  not wieh to have such priorities connected with those in 
stream flow. h fact such users prefer the status quo in th$t under pre- 
sent coraditions they have not been disturbed. The other group feels that 
control la some form is needed among users from a limited source. 
What character of legislation that raeems best suited and yet be constitu-
tional, will require the combined beet thinking of this group of competent 
attorneys. 

No ground-water code is complete without control over the methods 
of constructing welle. The law of 1953 covered the construction of arteeian 
well6 fWly adequately and is very necessary to prevent waate and contaml-
nadon. There ie, however, room for improvement. It l a c k  control w e r  
domestic w e b  in general, moat of wbich are not artesian in character. 
Proper methods of construction ahould fit into the requirements of the State 
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Board-of Health. Weguatds ehould be eet up to prevent c m t a n W o n  of 
the grouud-water fromw a t e  prochrcte and Interchaqe between formatians 
carrying gpsd and poor c p U y w-, 

\ '. 

No 'gmlmd water code ie 'warth the paper it .Lwritten on unless‘ .there 
be funds appropriated to a r c e  it. It i a  hoped that M a  omission ~IIthe 
past wil l  mt be repeated, It would he moat disheaaating. to thome who ore 
@atulbu1y giving of fhdrs time .ll<iWent, for tBdr effortm fo wrme.ltos 
nq#ithm-. 
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