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UNITED STATES 
, . . , Rulison-7 DEPARTMENT OF THE INTERIOR USGS-474-101 

1971  GEOLOGICAL SURVEY 

F e d e r a l  C e n t e r ,  Denver,  Colorado  80225 

RADIOCHEMICAL ANALYSES OF WATER FROM SELECTED 
STREAMS, WELLS, SPRINGS, AND PRECIPITATION COLLECTED 

DURING REENTRY DRILLING, PROJECT RULISON 

Paul  T. Voege l i ,  S r .  , and Hans C. Claassen  

INTRODUCTION 

The U. S. Geo log ica l  Survey e s t a b l i s h e d  a  water -sampl ing  network 

i n  w e s t e r n  Colorado t o  sample t h e  h y d r o l o g i c  environment  p r i o r  t o  and 

d u r i n g  t h e  r e e n t r y  d r i l l i n g  and gas-produc t i o n  t e s t  phase  o f  P r o j e c t  

Rul i son .  During r e e n t r y  d r i l l i n g ,  samples  were ob ta ined  be  tween 

A p r i l . '  28 and J u l y  28,  1970, from s e l e c t e d  s t r eams ,  w e l l s ,  s p r i n g s ,  
. . 

and p r e c i p i t a t i o n ,  and  were ana lyzed  . f o r  t r i t i u m ,  g ros s  a l p h a ,  and 

g r o s s  b e t a  a c t i v i t y .  The a n a l y s e s  were made i n  l a b o r a t o r i e s  of  t h e  

Water Resources D i v i s i o n ,  U.S. G e o l o g i c a l  Survey,  Denver, Colorado.  

A r e p o r t  by Voegel i  and  C l a a s s e n  (1971) p r e s e n t s  t h e  d a t a  from 

a n a l y s e s  of  s&nples from t h e  netwo,rk c o l l e c t e d  p r i o r  t o  r e e n t r y  d r i l l i n g ,  

i n c l u d i n g  d a t a  ob t a i n i d  b o t h  b e f o r e  and a f t e r  t h e  n u c l e a r  d e t o n a t i o n .  

Water samples wil.1. b e  c o l l e c t e d  from the  sampling p o i n t s  '(numbered 

~ l o c a t i o n s  i n  f i g .  1) u n t i l  ga s -p roduc t ion  t e s t s  a r e  d i s c o n t i n u e d .  . . 

Stream and composi te  p r e c i p i t a t i o n  samples  w i l l  be  t aken  t o  c o i n c i d e  

w i t h  each phase o f  t e s t i n g  , high-vo lume g a s  p roduc t ion ,  low-volume gas  

p roduc t ion ,  and s h u t - i n  p d r i o d .  Wel l s  and  s p r i n g s  w i l i  b e  sampled a b o u t  

every  60 t o  90 days.  I f  changes  i n  background a r e  d e t e c t e d  a t  any 

sampling p o i n t ,  t h e  f requency  o f  sampl ing  w i l l  be i n c r e a s e d .  



DEPARTMENT O F  THE I N T E R I O R  
U N I T E D  STATES G E O U I G I C A L  SURVEY 

FIGURE I.-- Locations of the U.S. Geological Survey .water - sompling points, Project Rulison. 



P'rocedures fo l lowed i n  t h e  sampling program ar .e  summarized i n  t h e  

r e p b r t  by Voegeli  and  laa ass en (1971). ~ d d k n d a  t o  the  sample c o l l e c t i o n  

procedures  fo l low:  

Addenda to Sample C o l l e c t i o n  Procedures  

The need f o r  c o l l e c t i o n  o f  r a i n  samples a t  t h e  p r e c i p i t a t i o n  

sampling s ' i t e s  prornp.ted t h e  des ign  and c o n s t r u c t i o n  o f  samplers which 

could  accumulate m o i s t u r e  f o r  approximately 30 days  with only n e g l i g i b l e  

l o s s e s  t o  evapora t ion .  The p r e c i p i t a t i o n  c o l l e c t o r s  ( f i g ,  2) were 

i n s t a l l e d  t h e  l a s t  week i n  May 1970. The m o i s t u r e  i s  trapped below 

t h e  narrow neck i n  t h e  po lye thy lene  bags ,  r e d u c i n g  evaporat ion t o  a 

minimum. The c o l l e c t o r s  have been c a l i b r a t e d  a g a i n s t  r a i n  gage measure- 

ments a t  two l o c a t i o n s :  Denver and Grand J u n c t i o n ,  and the  maximum l o s s  

t o  e v a p o r a t i o n  was computed t o  b e  about  15 p e r c e n t .  This l o s s  occurred  

a t  Grand J u n c t i o n  d u r i n g  a  p e r i o d  of d a i l y  maximum temperatures of 

between 900 and ~ O O O F .  I t  is e s t i m a t e d  t h a t  15  pe rcen t  l o s s  i s  a 

maximum f i g u r e  under extreme c i rcumstances  and t h a t  losses  w i  11 

g e n e r a l l y  b e  l e s s  than 5 p e r c e n t  f o r  t h e  s t a t i o n s  a t  Denver and 

Grand J u n c t i o n ,  approaching zero  p e r c e n t  a t  the  mountain s i t e s .  

The samples a r e  t r a n s f e r r e d  from t h e  c o l l e c t o r s  by c u t t i n g  t h e  

p o l y e t h y l e n e  bag i n s e r t  and a l lowing t h e  w a t e r  t o  flow i n t o  t h e  

a p p r o p r i a t e  c o n t a i n e r s ,  a s  desc r ibed  p r e v i o u s l y  by Voegeli and Claassen 

(1971). I n  a d d i t i o n ,  t h e  t o t a l  volume of m o i s t u r e  i n  the  c o l l e c t o r  i s  

measured t o  o b t a i n  an e s t i m a t e  o f  the  amount o f  p r e c i p i t a t i o n  a t  t h e  

s i t e  s i n c e  t h e  l a s t  v i s i t .  
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Figure 2 .- - Precipitation sampling station. 



RESULTS 

The results of the analyses o f  the stream, well ,  spring, and 

precipitation samples collected during reentry dri l l ing a t  the 
. 

Rulison s i t e  are presented in  tables 1 through 4 .  - 



Table  I .  -- adl lo chemical a n a l y s e s  of  water  from s e l e c t e d  s t reams i n  wes tern  Colorado 

Roaring Fork 1 (r/) 39 10  48 106 48  05  64 103 6- 1-70 <960 0 0 0  2.7 . .0.9 4 .5  5.5 30 4 . 1  1 .4  3.3 3 .8  USGS gaglng s t a t l o n .  
Rive? n e e r  6-25-70 a 6 0  0 0 0  2.2 .7 3.5 4.3 - 6 . 8  . 3  1 . 0  1 .1  9-0734. 
Aspen 

Colorado River  , 2 5 90 31 SV 39 34 06 107 32 26 25 40 6- 1-70 <960 0 0 0  3.5 1 .2  6 . 3  5.4 100 5.7 1 . 9  3 . 8  4.6 USCS gaging s t a t i o n  
a t  N ~ W  'Cas t le  6-25-70 1 , 1 0 0  360 4 .4  1 . 5 .  4 .4  5.5 8 6  5.6 1:9 4.6 5 .7  9-0876. 

. 

Remarks Stream 

. Beaver Creek 3 7 94 1 NE 39 28 20 107 49 55 7 .6  12 5-30-70 0 6 0  0 0 0  1.1 . 4  3 .5  4.5 210 12 4.0 . 7 . 8  9:8 USGS gaglng s t a t l o n  
near  R i f l e  6-25-70 1,000 320 1.7" .6  2.7 3.4 32 1 . 8  :6 1 .9  2 . 1  9-0925. . 

w - a I , , X m , , meters  , , Y-90). 

0. 

- Kimbsll  Creek , 4 9 95 14 NE 39 17 00  107 57 1 3  8 .4  14 5-29-70 <960 0 0 0  2 . 1  .7 2 .1  2 .6  140 9.8 3 .3  5.4 6 .5  - - 
' near  C o l l b r a n  6-25-70 1 ,200 ,390 2.2 . 7  2.7 3.4 54 4. 5 1.5 2.6 3 .1  

b c a t i o n  L a t i t u d e  N. b n g l t u d e  W .  Dis tance  . T r i t i u m  Dissolved Suspended 
from 

Plateau Ckeck 5 10 97 18 SU 39 11 00 108 16  10 23 37 5-29-70 < 9 6 0 0 0 0  3.9 1.3 5.3 6.5 330 27 8 . 9  7.4 9 . 4  USCS gsglng  s t a t l o n  
near  Cameo 6-25-70 ' <960 U 0 0  12 4 . 0  11 14 40 1.6 5 2 .2  2 .5  9-1050. 

sample V; c s u r f a c e  Date Gross a l p h s  Gross b e t a  S o l l d e  
a a * ground o f  

% ?i $ % ?i i l e s l  k i l o -  " . 

Colorado River  6 8 97 23 SV 39 20 22 108 11  35  l b  23 5-29-70 <960 0 0 0  4.7 1.6 9 .9  13  180 14 4.7 8 . 0  - 10 Downstream 2 7 m i l e s  
n e a r  DeBeque 6-25-70 <960 UOO 3.2  1 .1  6 .8  8 . 5  . 78 5 .6  1 . 9  3 . 8  4.7 (4.3 kilometers) 

from USCS gaging 
s t s t l o n  9-0937. 

Nor surveyed. 

G r o ~ s  a l p h a  

b g / ~  a s  
u n a t u r a l )  

Cross  b e t a  

( p ~ i / ~  a s  
U n a t u r a l )  

(PCa:lL 

Sr-901 

pCi/l 

Cs!137) 



Table 2.--Radiochemical analysee of water from se lec ted .epr ings  i n  western Colorado 

- - - . . .. 
Mrs. Betty Pot te r  20 6 94 31 NU 39 29 20 107 56 12 5.7 9.2 . 5-30-70 C960 0 0 0  24 7.8 9.2 9.8 -- 
Carl Bernklau 21 7 94 4 W 39 28 09 107 53 45 5.1 8.2 5-30-70 -360 0 0 0  C6.3 Q.l 3.2 3.8 -- 

Remarks 

- 

_ Town of Grand Valley 22 . 7 95 5 SE 39 27 49 108 00 58 5.3 8.5 5-30-70 a 6 0  0 0 0  7.9 2.6 3.1 3.4 Town of Grand Valley 
water supply. 

Ot i s  b r r a y  '23  7 96 35 SE 39 23 23 108 Oh 28 6.8 11 5-30-70 -360 0 0 0  11 3.6 5 ; 5  6.1 -- 

.urn 

Owner o r  tenant 

Cecil  Gardner 2 4 '  7 95 18 NU 39 26 16 108 02 40 5.6 9.0 5-30-70 <960 0 0 0  42 . 14 5.0 5.6 -- 

Grose alpha Cross beta 
pCi 1 

a8 a8 
(pCill 

u natural)  u natural)  Cs-137) 

Location 

o 

Fred Wallace 25 8 95 24' NE 39 21 04 107 56 26 3.8 1 5-29-70 -360 0 0 0  C.6 <.2 2.1 2:7 -- 

T r i t  

PCill 

Lati tude N. Lon i tude  U Distance from 

J a s  shown on f i g u r e  1. 

: ol ; u 

x g ;  
2 

; surface Date 
c c u c groundzero  of 

$ 2 ;  2 I '-mileal 
collectiOn 



. .  . 

Table 3.--Radiochemical analymes of .  wa te r  from e e l e c t e d  v e l l e  i n  western Colorado 

Norman Mead 15 6 94 26 NU 39 29 50 107 51 44 7.7 12 5-30-70 a 6 0  0 0 0  <9.1 0 . 0  9.3 11  -- 
Russe l l  Bingham, Sr .  16 7 94 6 SE 39 27 41 107 55 12 4.1 6.6 5-30-70 <960 0 0 0  9.8 3.3 4 . 1  4.4 -- 

(D 

Alber t  Gardner 17 7 95 20 NU 39 25 49 108 01 37 4.6 7.4 5-30-70 a 6 0  0 0 0  13 4.3 5.7 6.4 -- . 

Owner o r  r enan t  

S i n c l a i r  O i l  Co. 18 6 96 29 SE 39 29 31 108 07 23 11.1 17.9 5-30-70 <960 0 0 0  27 9.0 23 . 2 6  , -- 
V l l l a r d  Nico l l  19 9 94 22 NE 39 15 49 107 52 02 10.6 17.1 5-29-70 <960 0 0 0  1 3  4.3 14 16 -- 

As shown on f i g u r e  I. 

Location La t i tudp  N. Longitude V. Distance from 
Sample s' g A ,  a .; 2 fl sur face  

w 4 0 a G a c ground ze ro  
Date 

of  
co l l ec t4on  miles 

Y) n V I O  
k i l o -  
metere 

Rltim 

p ~ i / l  

Cross be ta  

BB 

Cs-137) 

N 

Grose a lpha  

( 
n a t u r a l )  

(PC'/' 
a8  

u n a t u r a l )  



Table 4.--Radiochemical analyses of  p r e c i p i t a t i o n  from se lec ted  po in ts  i n  c e n t r a l  and western Colorado 

Denver, Colorado 7 4s. B W .  29 MI 39 40 30 105 01 40 154 248 6-29-70 1,500 450 0.5 0.2 51  57. -- 
7-28-70 -- -- -- -- -- -- (!vl 

Kenosha Pass,  Colorado 8 79. 75W. 27 NE 39 24 50 105 45 19 117 188 6-23-70 1,700 520 .8 .3 200. 230. On s u m l t .  
7-27-70 -- -- -- -- -- -- (9 

Remarks 

Near Loveland Pass,  9 W) 39 38 54 10s 52 02 113 . 182 .6-23-70 1,800 560 1.0 .3  62. 69. Near Arapahoe Basin 
. Colorado s k i  area,  

, 7-27-70 -- -- -- -- -- -- (ad) 

Near Vail  Pass,  10 (?j) 39 32 35 106 13 15  93 150 6-23-70 1,600 490 <.4 <.I 1 0  120. One mile v e s t  of  
d Colorado S ~ l t .  

7-27-70 -- -- , -- -- -- -- ( a d  

Gross b e t a  

Grand Junc t fon ,  11 . IN. 1E. 31 W 39 07 11 108 31 28 37 - 59 6-25-70 1,200 380 .6. .2 120. 140. At Walker ~ i e l ' d .  
Colorado 7-27-70 -- -- -- -- -- . -- (d) 

Date 
of 

Ci 1 
(paI1l 

Red b u n t a i n  Pass,  1 2  37 53 37 107 42 56 105 169 6-24-70 1,600 440 . 6  - 2  95. 110. 0.45 mile south 
Colorado of s m i t .  

7-26-70 -- -- -- -- -- -- (9, 

Ca-137) 
a s  

Distance from 
sur face  

mun 

T r i  

p c i / l  
(PC~/I.  

Wolf Creek Pass,  13 u) 37 29 00 106 47 50 146 235 6-24-70 1,400 440 .7 .2 180. 210. On swmuit. 
Colorado 7-25-70 -- .-- 

-- -- -- -- (g, 

c o l l e c t i o n  
Location 

t?um 

'TU 

Gross alpha 

R - a  

b n a r c h  Pass,  14 W) 38 30 30 106 19 L5 108 174 6-24-70 1,800 570 .9  .3 200. 220. On summit. 
Colorado 7-25-70 -- -- -- -- -- -- (5.5) 

i m  6 
C ~ / I  , as 

U natura l )  :++ 

 AS shorn on f igure  1. 

d S a m p l e  co l lec ted  and stored.  

JNot surveyed. 

Sample 

> i 

Let  

b 
( p ~ i / l  

88 

U natura l )  

Longitude W, .tude N. 

8 
Locat ion  ' 

a m  
0 

u s 
" . = 

c 
m m m  

s '2 
;: 

I 
O U C W  

: W O  - 2  
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