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GEOLOGIC AND H Y D R O L O G I C  E V A L U A T I O N  
OF TECHNICAL AREA 49 

HSE-8-86-1183 

.. 

V. 0. Purtymun and A. J. A h l q u l s t  
0 
-1 

3 A B S T R A C T  

e 

Technical  Area 49 i s  l o c a t e d  on t h e  P a j a r i t o  P la teau  I 

It 

w i t h i n  t h e  Labora to ry  boundary. The p l a t e a u  I s  comprised o f  
about 900 ft o f  Bande l i e r  T u f f .  The t u f f  I s  u n d e r l a f n  by 
about 600 ft o f  v o l c a n l c s  and sediments t h a t  are,  i n  t u r n ,  
u n d e r l a l n  by over  3,000 ft o f  s i l t s t o n e  and s i l t y  sandstone. 
Drainage f rom t h e  mesa a t  TA-49 i s  nor thward i n t o  Water 
Canyon and eas t  and south In to  Ancho Canyon. The stream f l o w  I n  t h e  canyons i s  i n t e r m i t t e n t  f r o m s n o w e l t  r u n o f f  and I Gy:ra*:*% >' 4 ' 
from sumner storms. The canyons are t r i b u t a r i e s  t o  t h e  R i o  
Grande. The t o p  o f  t h e  main a q u i f e r  a t  T A - 4 9  l i e s  a t  a 
depth o f  about 1170 tt below t h e  su r face  o f  t h e  mesa, There 
I s  no perched water i n  t h e  t u f f  or i n  v o l c a n i c s  and 
red lments below t h e  su r face  o f  t he  mesa and t h e  t o p  o f  t h e  
main a q u i f e r .  Water i n  t h e  t o p  o f  t h e  main a q u i f e r  i s  . moving a t  CI r a t e  o f  3 4 5 f t / y r  toward t h e  Rio Grande where 
p a r t  t s  discharged I n t o  t h e  r i v e r  t h rough  seeps and sp r ings .  
b n l t o r l n g  o f  surface w a t e r  ( I n t e r m i t t e n t  r u n o f f )  and ground 
water I n  t h e  matn a q u l f e r  a t  T A - 4 9  as w e l l  a s  water 
d ischarged th rough  seeps and sp r ings  a long t h e  Rio Grande 
i n d i c a t e  no contaminat ion from a c t i v i t i e s  and exper iments s t  
TA-49. Surface sodfments from t h r e e  s t a t i o n s  i n d i c a t e  wutm a d ~ C m r  
contamlnat jon;  however, the concen t ra t i ons  o f  c o n t a m i n a n t s y  
a r e  low, be low rcmcdtal a c t i o n  l eve l s ,  Sornc rcrnediol a c t i o n  
ha5 been taken a t  the expcrlmcntal atcas to  reduce possible 
t r a n s p o r t  o f  contaminants t o  t h e  main a q u i f e r .  
a n a l y s i s  o f  p o s s i b l e  t r a n s p o r t  i s  beyond the  scope o f  t h i s  
r e p o r t ,  
compi led and a r e  i n c l u d e d  for use by t h e  h e a l t h  p h y s i c i s t  
who 1s  t o  make t h e  assessment, 

( 

5: tcdaY,/ 

s t r d  W h e A  

6 
\ \ I O &  

\ 

SWUt+, p. pa *.L. A r i s k  

Hydro log i c  parameters f o r  t h e  analyses were 

c 
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i , INTRODUCTION 
I 

L l  
7 t h t s  paper b r i e f l y  descr ibes t h e  geohydrology o f  Technical  Area 49 c 
3 
'i 

for a nude1 t o  prepare a r i s k  a n a l y s i s ,  t 

(TA-49) d It a l s o  presents  t h e  m o n i t o r i n g ,  remedial a c t i o n s ,  and parameters I -  

L, 

" S 
The t e c h n j c a l  area i s  l o c a t e d  on F r i j o l e s  Mesa i n  t h e  sou th -cen t ra l  p a r t  . 

o f  l a b o r a t o r y  p r o p e r t y  ( F t g ,  I ) ,  I t  was used  f o r  c x p c r i m c n t s  i n  l a t e  1 5 5 9  

a n d  e a t ' t y  tgC0  a n d  c o n s i s t e d  o f  5 1 %  m a i n  a r e a s :  A r e a s  1 ,  2 ,  3 ,  4 ,  5 ,  a n d  

CJ 
a r c s  was p c r f o r m e d  b y  t h e  U S G e o l o g i c a l  S u r v e y  b e f o r e  s e l e c t i o n  o f  L 
10 ( F i g ,  2 ) .  A p r c l l m i n a r y  s t u d y  o f  t h c  g e o l o g y  a n d  h y d r o l o g y  o f  ' the  ' I  

.*r 

t h e  a r e a ,  A ' m a J o r  r e p o r t  b y  t h e  U S G S  " G e o l o g y  a n d  H y d r o l o g y  o f  

T e c h n i c a l  A r e a  49, F r i f o l e s  H e s a ,  1 0 s  A l a r n o s  C o u n t y ,  New H c x t c o ,  

( M e r  1962) was prepared from data c o l l e c t e d  d u r i n g  a two-year f i e l d  

I n u e s t l g a t i o n ,  The f i e l d  i n v e s t i g a t i o n  i n c l u d e d  d r i l  l f n g  f o u r  shal low core 

ho les  (300 t o  500 ft deep) and three t e s t  w e l l s  i n t o  t h e  main a q u i f e r  (1420 t o  

,I 

' ' 1820 ft deep), geo log i c  mapping, and c o l l e c t i n g  o t h e r  geo log i c  and h y d r o l o g i c  

data. The geohydrology o f  t h i s  r e p o r t  sumnari tes t h e  data f r o m  t h e  l a t t e r  

USGS r e p o r t  ( M e r  1962)  

11. GEOLOGY 

F r i j o l e s  Mesa I s  p a r t  o f  t he  P a j a r i t o  P lateau,  The p l a t e a u  forms an 

apron around t h e  S i e r r a  de 1 0 s  V a l l e s  t o  t h e  west and slopes g e n t l y  eastward 

u n t i l  i t  terminates along White Rock Canyon of  t h e  R i o  Grande ( F i g ,  3) .  The 

p l a t e a u  was formed by a s e r f e s  of ashfall and ashflow t u f f  u n d e r l a i n  by 

v o l c a n i c s  and sediments (Gr iggs 19k4). 

s t r u c t u r a l  depress ion s t r e t c h i n g  from southern Colorado th rough  New Ckxf CO 

and i n t o  Mexico, The r i f t  i s  formed by a s e r i e s  of echelon f a u l t s  t h a t  

have formed a s t r u c t u r a l  low a r e a  t h a t .  c o n s t i t u t e s  t h e  v a l l e y  of  

* 
It i s  a p a r t  o f  t h e  Rio Grande R i f t ,  a 

c 
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t h e  depress ion  

exceeds 12,000 ft, It i s  f i l l e d  w i t h  sediment and v o l c a n i c s  ( K e l l e y  1956), 

The t u f f  t h a t  forms t h e  upper surface o f  t h e  P a j a r i t o  P la teau  was  

emplaced about one m t l l i o n  years  ago, F r i j o l e s  Mesa i s  s t a b l e  because mapping 

o f  t h e  t u f f  a t  t h e  s i t e  i nd i ca%es  no f a u l t s  w i t h i n  t h e  technical area. The 

neares t  f a u l t ,  t h e  Water Canyon f a u l t ,  1 i e s  about 1.5 m i l e s  west o f  TA-49 

( F i g .  4 ) .  

The rock  u r i i t s  a t  TA-49, f rom o l d e s t  t o  youngest, a r e  t h e  Tesuque 

Format ion, Puye Conglomerate, Tschicnm- Formation, b a s a l t i c  ruck  o f  Chino 

Mesa, and t h e  upper most Bande l ie r  T u f f  (F ig .  4 ) .  

The Tesuqtle Format ion c o n s i s t s  m a i n l y  o f  s i l t s t o n e  and s i l t y  sandstone 

w i t h  occas lona l  t h i n  sandstone o r  lenses of  clay and pebb ly  conglomerate. The 

t h r e e  deep t e s t  ho les  penet ra ted  t h e  t o p  o f  t h e  Tesuque Format ion ( F i g ,  4 ) .  

The t h i c k n e s s  o f  t h e  fo rma t ion  i s  over 3,000 f t  based on logs o f  o t h e r  t p s t  

(. holes In t h e  Los 4lamos area (Gushman 1965). 

The Tschicoma Format ion c o n s i s t s  o f  f l ows  o f  l a t i t e ,  d a c i t e ,  and r h y o l i t e  

t h a t  are assoc ia ted  w i t h  the fo rmat ion  o f  t h e  S i e r r a  de t o s  V a l l e s  t o  t h e  

west; The b a s a l t i c  rocks  o f  Chino Mesa c o n s i s t  of b a s a l t  f l o w s  and i n t e r f l o w  

b recc ias ,  The Puye Conglomerate c o n s i s t s  o f  t h e  To tav i  L e n t i l ,  a basal  

conglomerate of q u a r t t i  t e  and g r a n i t e  d e b r i s ,  and t h e  fanglomerate member 

comprised o f  angu lar  vo l can fc  rocks  i n  a m a t r i x  o f  g r a v e l ,  sand, atid ash 

d e r i v e d  from t h e  o l d e r  Tschicoma Formation t o  t h e  west ( F i g .  4 ) .  

Two f l o w  u n l t s  o f  Tschicoma Formation, pene t ra ted  i n  t e s t  h o l e  DT-SA,  

ranged f n  th i ckness  f rom 26 t o  126 ft. Test h o l e  DT-10 pene t ra ted  about a 

40-ft  f l o w  o f  t h e  Tschicoma. Formation. The b a s a l t  and i n t e r f l o w  b r e c c i a s  were 

encountered i n  t e s t  ho les  DT-9 and DT-10. The f l o w  t h i c k n e s s  ranges from 240 

t o  270 ft, The fschlcoma and b a s a l t i c  rocks  of Chino Mesa a r e  in te rbedded f 
I 
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' w i t h  the Puye Conglomerate, The Totav l  L e n t i l  i s  about 50 f t  t h i c k  b u t  t h e  

fanglomerate member ranges from 230 ft i n  DT-10, 270 f t  i n  DT-9, t o  4 4 5  f t  i n  

DT-SA, These t h r e e  units are  shown toge the r  a s  sediments and v o l c a n i c s  i n  

F i g .  4 ,  The combfned t h i c k n e s s  ranges from about 500 f t  i n  DT-9,-540 f t  i n  

DT-10, t o  600 ft i n  DT-5A ( F i g ,  5) .  

c 

The Bande l i e r  T u f f ,  which forms F r i j o l e s  Mesa, cons i  s t s  o f  t h r e e  members * 

They are,  I n  ascending o rde r ,  t h e  Guaje Member, an a s h f a l l  o f  lump pumice; t h e  

Otowi MMber, a massive a s h f a l l  o f  nonwelded t u f f ;  and t h e  Upper Tshirege 

Member, a s e r i e s  o f  ash f lows and a s h f a l l s  o f  nonwelded t o  welded t u f f .  

F r i j o l e s  Mesa, t h e  Tsh i rege Member has been broken down i n t o  seven u n i t s .  The 

s t r a t a g r a p h j c  s e c t i o n  o f  t h e  Bande ier T u f f  near Area 5 i s  as f o l l o w :  

A t  

Tshi reqe Member 

U n i t  6, t b d e r a t e l y  Welded 
U n i t  5 ,  F r i a b l e  Sand 
U n i t  4, Modera te l y  Welded 
U n i t  3 ,  N o w  t o  M d e r a t e l y  Welded 
U n i t  2 ,  Welded 
U n i t  .1A, Nonwelded 
U n i t  1, Nonwelded 

TOTAL 

Thickness 
( f t )  

70 
2 

40 
60 

150 
210 
150 

210 

40 

5930 f t  

- 

The t u f f  I s  r h y o l i t i c  and i s  composed o f  qua r t z ,  sandine c r y s t a l s ,  

c r y s t a l  f ragments,  a few small rock fragments o f  pumice l a t i t e ,  and r h y o l i t e  

i n  an ash m a t r i x ,  The degree o f  we ld ing  o f  t h e  t u f f  a f f e c t s  t h e  phys ica l  and 
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I 
[I 

h y d r o l o g i c  c h a r a c t e r i s t i c s  of  t h e  t u f f  (Purtymun 1965) Some o f  t h e  phys i ca l  

and h y d r o l o g i c  c h a r a c t e r i s t i c s  o f  the tu f f  a r e  a s  fol low: 
# 

c 

D,egree o f  Welding 

Honwel ded 
Moderately Welded 
Welded 

Unlt and 
Degree .of  Weld! n$ 

U n i t  6, 
t b d e r a t e l y  Welded 

Uni t  5, Sand 
U n i t  4 ,  
Moderate ly  Welded 

Unit 3, Nonwelded 
U n i t  2, Welded 
Unit 18, Nonwelded 

3 Range 
P o r o s i t y  Dens i t y  

( X  by Volume) ( T b s / f t 3 1  

49-60 
30-55 
15-40 

Spec! f i c S p e c i f i c  

(Per  Cent) JPer Cznt)  (Per  Cent) 
P o r o s i t y  Y i e l d  Y i e l d  

33-54 11-43 12-22 
48 34 14 
19-37 0 66-26 11-21 ----- --I-- ----- 

0 
95-135 :I 

I; 

I 
' t  
7 

65- 95 
72-115 -. 

6 

Hy d r o 1 og i c 
C o n d u c t i v i t y  

( f t / d a y )  3 
2 
0 

O o l - O o 8  Ei 
4.5-7 a 8  

0 e401 b7 
2.9 . , 

0.01-0 6 2 6  

1.506 a 9  

k o t e :  Hydro lbg i c  t e s t s  o f  t u f f  were made under sa tu ra ted  c o n d i t i o n s ;  t h e  t u f f  
i s  not sa tu ra ted .  

.cor& 
The thickness o f  the Bandelier Tuf f  ranges from 850 ft a t  DT-9, 865 f t  a t  

DT-10, t o  930 f t  a t  Df -5A ( F i g .  5 ) .  The Bandel i e r  T u f f  i s  i n  t h e  zone o f  

a e r a t i o n ,  I t  i s  n o t  sa tu ra ted .  

The s u r f a c e  o f  the mesa i s  covered w i t h  a c layey  s o i l ,  which ranges in 

t h i c k n e s s  up t o  about 4 ft. The g r e a t e s t  t h i ckness  occurs a long  the a x i s  o f  

the  mesa and t h i n s  a t  t h e  edges o f  t h e  canyon where t h e  t u f f  i s  exposed, 

Areas 2 and 10 a t h i n  s e c t l o n  up t o  4 f t  o f  w e l l - s o r t e d  w a t e r - l a i d  pumice 

A t  

A r e s t s  on the t u f f  and i s  o v e r l a i n  by t h e  c layey  s o i l .  
L 





c 

c 

c 
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Surface water r u n o f f  f rom F r i j o l e s  Mesa i s  i n t o  Water Canyon t o  t h e  no r th ,  

an un-named t r i b u t a r y  canyon t o  Ancho Canyon t o  t h e  e a s t ,  and i n t o  Ancho 

Canyon t o  t h e  south.  U a t e r  and Ancho Canyons d r a i n  i n t o  t h e  R io  Grande in 

White Rock Canyon about 5 m i t e s  t o  the  east.  S t r e a m  f l ow  i n  t h e  canyons i s  

i n t e r m i t t e n t  and occurs i n  t h e  s p r i n g  f r o m  s n o m e l t  and summer and e a r l y  f a l l  

f r o m  'heavy thunder  showers b 

Cor jng o f  t h e  f o u r  co re  holes and d r i l l i n g  o f  t h r e e  deep t e s t  w e l l s  i n t o  

t h e  main a q u i f e r  I n d i c a t e d  no perched w a t e r  occurred I n  t h e  t u f f  and 

u n d e r l y i n g  sediments and v o l c a n i c s  above the  main a q u i f e r .  The main a q u i f e r  

o f  t h e  10s  Alamos area 1 s  t h e  o n l y  a q u i f e r  capable o f  mun ic ipa l  and i n d u s t r i a l  

s u p p l i e s  (The js  1962, Custiman 1965). 

9. 

The upper su r face  o f  t h e  a q u i f e r  r i s e s  

westward from t h e  R i o  Grande through thc  Tesuque Formation, ' i n t o  t h e  lower  

p a r t  o f  the  v a l c a n i c s  and sediments beneath the  c e n t r a l  and western p a r t  o f  

t h e  P a j a r l t o  P la teau  ( F i g .  4 ) .  The water i n  t h e  a q u i f e r  moves from t h e  m a j o r  

recharge area f n  t h e  V a l l e s  Caldera eastward toward t h e  R io  Grande, where a 

p a r t  i s  d lscharged I n t o  t h e  river through seeps and sp r ings  (Purtymun 1980). 

There i s  l i t t l e  J f  any recharge through t h e  mesas t o  t h e  main a q u i f e r  (Cushrnan 

1965, Purtymun l i m a  1 
The g r a d i e n t  on the  upper su r face  o f  t h e  a q u i f e r  i s  about 4 0  t o  60 f t / m i l e  

beneath t h e  western and c e n t r a l  p a r t  o f  t he  p la teau  i n  t h e  v o l c a n i c  

sedimentary p o r t i o n  and steepens t o  80 t o  120 f t / m i l e  as t h e  a q u i f e r  moves 

i n t o  l e s s  permeable sediments o f  t h e  Tesuque Formation (Purtymun 1984). 

Movement o f  water i n  t h e  a q u i f e r  i s  perpend icu la r  t o  the contours (shown in 

F i g  6,, r e g i o n a l ;  and F i g .  7 a t  TA-49) .  

Test wells DT-SA, Of-9, and DT-10 were d r i l l e d  i n  t h e  ea r ly  1960's t o  

eva lua te  t h e  h y d r o l o g i c  c o n d I t l o n s  o f  the main a q u i f e r .  Aqu i fe r  t e s t s  were 

-8- ---U N C LASS t F I ED 
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performed on each w e l l  and t h e  f o l l o w i n g  t a b l e  presents  t h e  d a t i .  F i g u r e  6 

presents  average h y d r o l o g i c  c h a r a c t e r i s t i c s  o f  t e s t  and supp ly  w e l l s  on the  ' 

P a j a r i t o  P lateau.  

I 
I*  
3 
L, 

2 

We1 1 

DT- 10 - DT-9 - DT-5A - 
Depth ( f t )  
Depth t o  Water ( f t )  
Saturated Thickness ( f t )  
Rate (9W) 
S p e c i f l c  Capac i ty  ( g p d f t )  
T ransmlss lv l  ty  ( g p d / f t )  
F j e l d  C o e f f i c i e n t  o f  

PermeabJl I t y  ( g p d / f t ) '  

1,821 1,501 1,409 
1,178 , 1,006 . 1,091 

64 3 - . * 498 324 
8 i  88 78 

5.7 22 16 
11,000 61,000 36,100 

17 122 111 

?? The average water  v e l o c i t y  i n  t h e  upper 490 f t  o f  t h e  a q u i f e r  a t  TA-49 

( c a l c u l a t e d  on average t h i c k n e s s  and c o e f f i c i e n t  o f  p e r m e a b i l i t y  va lues)  i s  

about  345 f t l y r .  Movement i s  I n  t h e  lower  p a r t  o f  the  v o l c a n i c s  and sediments 

and upper p a r t  o f  t h e  s i l t s t o n e  and s i l t y  sandstone ( F i g .  9) .  

Water- level  measurements a t  D T - 5 A  from 1960 t o  1964 i n d i c a t e d  a 

k,  
.*' 1 

water - leve l  dec l  { n e  o f  about 4 f t  or about 0.8 f t l y r  ( F i g .  10) The we1 1 was 

eqcipped w l t h  a pump i n  1970 t o  f a c i l i t a t e  c o l l e c t i o n  o f  water  samples f o r  

chemical  and rad iochemical  analyses, 

Well DT-9 i s  about 0.75 m i l e s  south o f  DT-10 and 1.25 m i l e s  southeast  o f  

we'll D T 4 A .  Small amounts o f  water  pumped from t h e s e  w e l l s  [ D T - S A  and DT-1G) 

will n o t  a f f e c t  t h e  water  levels i n  DT-9. The w e l l  was equipped w i t h  a 

water-stage r e c o r d e r  f rom 1960 t o  1368 and from 1970 t o  1982. A cont inuous 

water - leve l  r e c o r d  was o b t a i n e d  f o r  a 20-yr per iod .  Th is  r e f l e c t s  t h e  normal 

water - leve l  t r e n d  f o r  t h e  reg ion ,  Wate r  l e v e l s  i n  t h c  w e l l  d e c l i n e d  about 3 

c 
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f t  from 1003 f t  i n  1960 t o  1006 f t  i n  1982 o r  a t  an average r a t e ' o f  about 0.1 

f t / y r  ( F l g ,  10). 

A t  w e l l  DT-IO, t h e  water l e v e l  dec l i ned  about 0.5 f t / y r  f rom 1960 t o  1967. 

The w e l l  was equipped w i th  a pump i n  1979 t o  f a c i l i t a t e  t a k i n g  water samples 

for  analyses. 

The wa te r - l eve l  d e c l i n e s ,  measured b e f o r e  p u t t i n g  pumps i n  t h e  w e l l s ,  i s  , 
normal ( d e c l l n i n g  recharge t o  t h e  aqu fer) and n o t  t h e  r e s u l t  o f  pumping, 

Water from wells DT-SA, DT-9, and DT-10 i s  o f  it sodium-bicarbonate typo. 

The quality o f  t h ;  water  i s  q u i t e  sim 1 a r  t o  a l l  t h r e e  t e s t  we1 1 s .  The water 

1 s  s o f t ,  rang ing  from 35 t o  4 2  mg/ l ,  The concen t ra t i ons  o f  t o t a l  d i s s o l v e d  

solids (TDS) range f r o m  124 t o  142 mg/l w i t h  c h l o r i d e  concen t ra t i ons  o f  4 m g / l  

or l e s s  and f l u o r i d e  c o n c e n t r a t l o n s  o f  0.3 m g / l .  

comparison of average Concent ra t ions  o f  c o n s t i t u e n t s  w i t h  o t h e r  we1 Is on 

P a J a r i t o  Plateau, Radiochemical analyses o f  water, 1960 th rough  1985, 

F igu re  11 presen ts  a g raph ic  

( I n d i c a t e  no r a d i o a c t i v e  contaminat ion ,  

I V .  MONITDRlNG 
R a d i o a c t i v e  contaminants a r e  b u r i e d  i n  s h a f t s  ir; t he  t u f f  i n  Areas 1, 2, 

and 4 a t  depths o f  58 and 100 ft below the  su r face  of the mesa. The major means 

o f  t r a n s p o r t  o f  t h e  r a d i o n u c l i d e s  would be i n  t h e  hyd ro log i c  c y c l e ,  i ,e.,  

i n f i l t r a t i o n  o f  water f rom p r e c i p i t a t i o n  and c a r r y i n g  t h e  contaminants 

downward t o  the  main a q u i f e r  t h a t  l i e s  1,000 t o  1,200 f t  below t h e  surface o f  

t h e  mesa, Thus, m o n i t o r i n g  o f  t h e  area began w i th  comple t ion  o f  t h e  f i r s t  

t e s t  holes i n t o  t h e  main a q u i f e r  w i t h  subsequent m o n i t o r i n g  o f  t h e  soi l  and 

sedjments s u b j e c t  t o  su r face  t r a n s p o r t  by surface r u n o f f .  An i n i t i a l  study 

w a s  made t o  determine t h e  d i s t r i b u t i o n  o f  mo is tu re  i n  the  soi l  and t u f f .  The 

m o n i t o r i n g  s e c t i o n  o f  t h i s  r e p o r t  w i l l  p resent  r e s u l t s  o f  t h e  above s tudy  i n  
I 
I 
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t h e  wa te r ,  s o i l ,  and sediments sec t i on ,  An interns1 document t h a t  r e l a t e s  t o  

m o n i t o r i n g  o f  TA-49 has been prepared annua l l y  o r  b i a n n u a l l y .  

A .  D i s t r l b u t i o n  o f  Mois ture I n  S o i l  and T u f f  
( 

& f d b b ~ l , T w e n t y - t h r e e  m o i s t u r e  access holes,  rang ing  from 9 t o  50 f t  i n  depth,  were Q 
cons t ruc ted  a t  TA-49 i n  February and March o f  1960 t o  determine t h e  6CC*** 

d j s t r l b u t i o n  o f  m o i s t u r e  I n  t h e  s o i l  and t u f f  ( F i g .  12) .  These holes were 

l o c a t e d  In o r  near t e s t  areas, roadside dra inage d i t c h e s ,  and arroyos.  
b 

The m o i s t u r e  con ten ts  o f  t h e  s o i l  and t u f f  ad jacent  t o  these access tubes . 

were measured w i t h  a n e u t r o n - s c a t t e r f n g  neu t ron  probe and sca le r .  The study 

was made over  a 2-year pe r fod  (Purtymun 1962, Abraham 1961). 

9 wa . The eoncl u s l o n  made a f t e r  a 2-year p e r i o d  o f  obse rva t i ons  i n d i c a t e d  t h a t  

+-water f rom precipitation r a r e l y  i n f i l t r a t e s  t h e  undis turbed s o i l  cover i n t o  
A !  

t h e  u n d e r l y i n g  t u f f .  The s tudy a l s o  i n d i c a t e d  t h e  mo is tu re  con ten t  o f  t h e  

s o i l  and t r a n s l t l o n  zone above t h e  t u f f  v a r i e d  due t o  weather c o n d i t i o n s .  The 

m o l s t u r e  con ten t  o f  t h e  t u f f  remsined t h e  same, v a r i e d  due t o  weather 

condit-lons, o r  increased s l i g h t l y  i n  t h e  upper few f e e t  i n  21 o f  t h e  mo is tu re  

access holes .  The mo is tu re  con ten t  .In two o f  t h e  ho les  near A rea  1 increased 

i n  m o i s t u r e  con ten t  f rom 13 t o  18% by volume up t o  a depth o f  16 f t ,  

i n d t c a t i n g  i n f i l t r a t i o n  o f  water. The t w o  ho les  were l o c a t e d  ad jacen t  t o  an 

a r royo  t h a t  was dammed by c o n s t r u c t i o n  a l l o w i n g  w a t e r  t o  pond f o r  s h o r t  

p e r i o d s  o f  t i m e  ( two weeks). Conclusions: 

t h e  maln aqul fer  th rough  t h e  mesa (Abrahams 1961, Cushman 1965, Kennedy 1971) 

B e  Q u a l i t y  o f  Sur.face and Ground Water  

The f o l l o w i n g  da ta  on q u a l i t y  of  water r e l a t e d  t o  TA-49 i s  pub l i shed  

f** 

+* 

( 

There i s  l i t t l e  if any recharge t o  

annual l y  as p a r t  o f  t h e  Laboratory-wide cnv i  ronmental su rve i  11 ancc program. 

The chemlcal and rad lochemical  q u a l i t y  of  w a t e r  data a r e  repo r ted .  There i s  

no mentton of  TA-49 i n  t h e  r e p o r t  (ESG 1984, ESG 1985) 
I 
L 





Surface t r a n s p o r t  by storm rur;of f  i s  remote because t h e  wast'es a re  b u r i e d  

i n  t h e  t u f f ;  however, f o u r  sur face  water s t a t i o n s  a re  sampled. Base f l o v  o f  

Ancho Canyon i s  ground water d ischarge from t h e  main a q u i f e r .  Water Canyon 

e f f l u e n t  r e l e a s e  from t h e  S-S i te  area and base f l o w  o f  Frijoles f rom s p r i n g  

d ischarge west o f  "A-49, There i s  no hyd ro log i c  connect ion  w i t h  ground water 

a t  TA-49, The 1984 da ta  a re  presented i n  Table 1 and show a n a l y t i c a l  r e s u l t s  

arld da tes  t h e  f i r s t  samples were c o l l e c t e d ,  Numbers i n  parenthesesaare .In 

re fe rence  t o  l o c a t i o n  shown in F i g .  13. There i s  no i n d i c a t i o n  o f  

con tamina t ion  i n  su r face  water. 

Three deep t e s t  w e l l s  a t  TA-49 have been sampled s ince  19CO. Two w e l l s  

(DT-5A and Ot-10) a r e  equipped w i t h  pumps .In o r d e r  t o  o b t a i n  t h e  b e s t  

r e p r e s e n t a t i v e  samples f rom t h e  a q u i f e r .  W e l l  DT-9 has been used t o  c o l l e c t  

wa te r - l eve l  d a t a  f rom t h e  main a q u i f e r .  

Anlayses o f  samples frm t h e  w e l l s  i n d i c a t e  no contarninat ion o f  ground water 

a t  TA-49 (Tab le  11 * 

Samples a r e  b a i l e d  from t h e  w e l l .  

Twelve s p r i n g s  l o c a t e d  i n  White Rock Canyon of t h e  R i o  Grande f rom Water 

Canyon t o  F r j j o l e s  Canyon are sampled annua l l y .  These sp r ings  d ischarge f rom 

t h e  main a q u i f e r ,  The s p r i n g s  a r e  1oca%ed i n  an area t h a t  would r e c e i v e  ground 

water  moving from beneath TA-29, 

water  f r o m  t h e  s p r i n g s  (Table I), 

There I s  no i n d i c a t i o n  o f  con tamina t ion  o f  

T ranspor t  o f  r a d i o n u c l i d e s  i n  i n t e n n i t t e n t  stream channels can occur  w i t h  

s p r i n g  s n o m e l t  or heavy sumner thunder-storm runof f .  

s n o m e l t  r u n o f f  was c o l l e c t e d  f rom Water and Ancho Canyons a t  S t a t e  Road 4 ,  

The r u n o f f  was analyzed f o r  r a d i o n u c l i d e s  i n  s o l u t i o n  and i n  suspended 

sedimentsl 

Dur ing  1978 and 1979, 

There i s  no i n d i c a t i o n  o f  con taminat ion  f rom TA-49 e i t h e r  i n  

s o l u t i o r ;  o r  I n  t h e  suspended sediments (Tab le  11). 

-12- 
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-- C. S o i l  and Sediments 

S o i l  (tw:, s t a t i o n s )  and sediments ( s i x  s t a t i o n s )  a r e  c o l l e c t e d  f o r  

a n l a y s l s  and r e s u l t s  a r e  pub l l shed annua l l y  as a p a r t  o f  t h e  Labora tory -  

wide environmental  s u r v e i l  l ance  program, 

a r e  c o l l e c t e d  a n n u a l l y  f o r  a n a l y s i s  and r e s u l t s  a r e  r e p o r t e d  i n  an i n t e r f i a l  

document, 

Sediments ( t w e l v e  s t a t i o n s )  i n  TA-49 

Any s o i l  arld sediment contaminat ion  woii ld have t o  bt. sur face  

con tamina t ion  l e f t  a f t e r  t h e  t e s t  area was c losed. 

S o i l  samples c o l l e c t e d  near TA-49 o u t s i d e  t h e  area and near O f - 9  w i t h i n  

t h e  area i n d i c a t e  o n l y  wor ld-wide f g l l o u t  concen t ra t i ons  o f  p lu ton ium,  

The f o u r  sediment samples c o l  1 ec ted  i n  Water and Ancho Canyons, downgrade 

from TA-49, c o n t a i n  o n l y  t r a c e s  o f  p lu ton ium a t  o r  below l i m i t s  o f  de tec t i on ,  

There 4s  no i n d i c a t i o n  o f  contaminat ion  f rom TA-49, 

R e s u l t s  fro:n t h e  two sediment samples from F r i j o l e s  Canyon a t  Bsnde l i e r  

and a t  the  Rio Grande a re  i nc luded  as background concen t ra t i ons  t o  compare 

w i t h  the analyses from Water and Ancho Canyons. The c o n c e n t r a t i o n s  are  a t  o r  

below llmlts o f  d e t e c t i o n  o r  r e f l e c t  wor ld-wide f a l l o u t  concen t ra t i ons .  

1975, a sediment sampling program was s t a r t e d  whcre samples were 
I 

collectcd a n n u a l  l y  From s t r e a m  c h a n n e l s  d r a i n i n g  thc  e x p c r l m c n t a l  a r e a 5  

(F ig .  1 4 ) ,  

I n  1979 changed t h e  dra inage from Areas 2 and 10 s l i g h t l y  and another  s t a t i o n  

( 4 A )  was added, The m o n i t o r i n g  o f  sediments r e f l e c t s  only t h e  su r face  

con tamina t ion  i n  t h e  area and n o t  t h e  contaminants i n  s h a f t s .  The annual 

m o n i t o r i n g  f o r  the  pas t  t e n  years  i n d i c a t e s  contaminates d r e  t r a n s p o r t e d  from 

Area 1 and 2 ( s t a t i o n s  A - 1 ,  A - 2 ,  and A - 3 ) ,  

consist ;nt ly .found a t  s t a t i o n  A-3 (Table 1 1 1 ) .  

a re  from the  former s i t e  of  t h e  rad iochemis t r y  l a b o r a t o r y  (removed) and 

Area 2.  Surface contaminat ion  occurred a t  Area 2 i n  1960 and was cleaned up 

Eleven s t a t i o n s  were e s t a b l i s h e d  i n  1975, C l e a r i n g  a f i r e  break 

The h i g h e s t  concen t ra t i ons  a re  

Thr? sediments f rom s t a t i o n  A - 3  

-13- 
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-- _.-sEcBu, UNCLASSIFIED --.- 
(see “ R m e d l a l  A c t i o n ” )  , Only t r a c e  amounts remain, The c o n c e n t r a t i o n  o f  3.1 

p c v g  of 239t240Pu 4s about 100 t f m e s  wor ld-wide f a l l o u t  l e v e l s .  

II z 
L I  
-1 (-. 

The 3.1 

4 pCi/g c o n c e n t r a t i o n  is beloH remedial a c t i o n  (c leanup)  g u i d e l i n e s  o f  t h e  

pCi/g va lue  proposed by Healy (1979) o 

L. 

3 
It 

t- .> 

L- Environmental P r o t e c t f o n  Agenc) o f  17 pCi/g ( U S E P A  1977) and w e l l  below 100 

I 

V .  REMEDIAL ACTION AT TA-49 

The t e c h n i c a l  area f o r  t h e  experiments was chosen f o r  t h e  favo rab le  n * A  

3 
I> 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  t h a t  would c o n t a i n  any contaminat ion l e f t  

i n  t h e  t u f f ,  The s h a f t 3  were excavated i n  t h e  t u f f  w i t h  a bucket auger. 

D e p t h  r a n j c d  from 5 0  t o  1 2 5  F t ,  M o s t  e x p c r t m e n t s  w e r c  c a r r l c d  o u t  a t  about11  
‘7 
! 
7’ 60 f t .  Shaft diameters ranged from 3 t o  6 f t  w i t h  m o s t  s h a f t s  excavated w i t h  

a 6 - f t  diameter ,  b 

h 

I 

L. 
r 
l! 

t-. 

I ... Areas 1, 2 ,  3 ,  and 4 were l a i d  o u t  w i t h  s h a f t s  l o c a t e d  on 2 5 - f t  cen te rs ,  5 LI 
.l 

( s h a f t s  wide and 5 sha f t s  l o n g  o r  i n  about 1 0 0 - f t  squares (Fig. 15) .  Not a1 1 

t h e  s h a f t s  .In an area were excavated, 

Hear t h e  c e n t e r s  o f  each area a core h o l e  was d r i l l e d  t o  determine t h e  

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

T u f f )  was I n  excess of 900 f t  t h i c k  i n  t h e  f o u r  areas. The core holes range 

The t u f f  (Bandel f e r  

i n  dep th  o f  about 300 f t  i n  Areas 3 and 5 t o  500 f t  i n  Areas 1 and 2. The 

core ho les  were cased w i t h  2- Inch galvantzed p ipe .  Before s e t t i n g  p i p e  i n  

co re  ho les  i n  Areas 1 and 2 ,  t he  holes were f i l l e d  w i t h  f l u i d  ( w a t e r ,  d r i l l i n g  

mud, and l o s t  c i r c u l a t i o n  m a t e r i a l )  t o  a l l o w  geophysica l  l o g g i n g ,  

Experiments i n  s h a f t s  i n  Area 2 were c a r r i e d  out  from l a t e  1959 t o  l a t e  

1960, Dur ing  t h e  excava t ion  of  s h a f t  2M i n  November 1960, t h e  t u f f  excavated 

from t h e  s h a f t  was found t o  be contaminated. The sha f t  i s  ad jacen t  t o  t h c  

core h o l e  ( F i g ,  16).  The contarninat ion had been blown th rough  open j o i n t s  and 

c 
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l/NCIA$SIFIFD f r a c t u r e s  i n t o  t h e  t u f f  d jacen t o  hc sha i n  which t h e  exper iment was I 
be ing  conducted Sha f t  2M encountered some o f  t h i s  contaminat ion.  The 

s u r f a c e  contaminat ion was cleaned up and t h e  s h a f t  f i l l e d .  

\ 

I t  was customary 

t h a t  t h e  exper iments were stemmed t o  t h e  su r face  w i t h  sand and then  a cement 

cap was poured i n  t h e  upper 2 ft o f  t h e  h o l e  a f t e r  t h e  exper iment was 

completed. T h i s  cap was n o t  poured a t  s h a f t  2M because t h e  h o l e  had n o t  been 

used for an exper iment,  

The presence o f  some r e s i d u a l  contaminat icn a t  Area 2 r e s u l t e d  i n  remedial 

a c t i o n ,  The area was abandoned and capped w i t h  4 t o  6 f t  o f  compacted c l a y  

and g rave l  I n  t h e  s p r i n g  o f  1961. The c l a y  and g rave l  pad extend 12.5 f t  

beyond t h e  o u t s i d e  sha f t s .  

6 i n c h e s  o f  a s p h a l  t ,  E x p c r l m c n t s  werc  t h c n  d o n e  a t  two . ncw .- a r e a s ,  Area  

2 A  w e s t  o f  Area 2 ,  and Area 28 south o f  Area 2 ( F i g .  16). 

The c l a y  and g rave l  was t hen  paved over  w i t h  4 t o  

The sand and t u f f  used t o  f i l l  s h a f t  2M compacted and t h e  aspha l t  pad 

above t h e  s h a f t  c o l l a p s e d  forming a ho le  3 t o  4 f t  deep, abcut 3 f t  wide, and 

6 f t  l o n g ,  Th is  occurred in t he  fall o f  1974 and was d iscovered i n  Februray 

1975. The h o l e  was f i l l e d  and another 4 t o  6 .inches o f  a s p h a l t  was p laced 

over  t h e  e x i s t i n s  a s p h a l t  pgd i n  September 1976, 

c 

The f l u l d s  ( i n  c u r e  ho les  t o  f a c i l i t a t e  geophysical  l o g g i n g )  i n  t h e  core 

ho le  i n  Area 2 g r a d u a l l y  d e c l j n e d  f rom 1960 t o  1974; however, i n  t h e  s p r i n g  o f  

1975, t h e  f l u i d  l e v e l  a p p a r e n t l y  rose t o  about 465 ft, 

p r e c i p i t a t i o n  e n t e r i n g  t h e  pad through holes a t  sha f t  2M and, thus,  en te red  t h e  

core holel  

It was p robab ly  due t o  

No a c t i o n  seemed necessary w i t h  the pad r e s u r f a c e d ,  

A measurement i n  A p r i l  1979 i n d i c a t e d  t h e  f l u i d  l e v e l  i n  the  core hole  had 

r i s e n  t o  348 f t  below l a n d  surface and then dec l i ned  about 1 ft from A p r i l  

1979 t o  April 1980. I n  June 1980, t h e  ho le  was b a i l e d  d ry .  P luton ium 
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N c LASS I FI ED 
a n a l y s i s  was made o f  t h e  f l u i d  i n  * s o l u t i o n  and o f  t h e  suspended-sediments a t  

d i f f e r e n t  depths, ' Resu l t s  were c 

350 
4 20 
495 

Suspended 
s o l u t l o n  Sediment 

( P C i / j L  (pCi /g)  

2.5 
0 .I 
5 4 5  

0 054 
0.72 
0.55 

I t  was e v i d e n t  t h a t  water i n  t h e  core h o l e  had come i n  c o n t a c t  w i t h  

con tamjna t ion  I n  t h e  s h a f t s .  

f t ' w a s  necessary t o  determine i f  water was s t i l l  e n t e r i n g  t h e  t e s t  area 

t h a t  was capped o r  ad jacen t  Areas 2A and 26. 

A t  t h e  complet ion of  t h e  experiments I n  about 1961 ,  s h a f t s  D and Y i n  A r e a  

2A and shaf ts  L, t, V ,  and Y had been excavated and were  open, 

they were filled w i t h  sand. These s a n d - f i l l e d  shafts were suspected o f  be ing 

recharge areas for  water i n  co re  holes I n  Area 2.  Mois tu re  access tubes were  

I n s t a l l e d  I n  the sand of ho les  2A-0, 2A-Y, and 28Y i n  t h e  s p r i n g  o f  1980. The 

access tubes ranged f n  dep th  f r o m  27 t o  6 1  ft i n t o  t h e  sand o f  t h e  sha f t s .  

a d d i t i o n ,  f i v e  t e s t  ho les  were d r i l l e d  around A r e a s  2 ,  2A, and 28 t o  a depth 

o f  123 ft. these  ho les  penetrated t h e  upper ash f l ow  and t h i n  sand u n i t  a t  

For safety ,  

c 

I n  

about 80 f t  and were completed t o  t h e  upper p a r t  o f  t h e  l o w e r  ashflow. The 

r e s u l t  o f  neu t ron -mo is tu re  l o g g i n g  i n  t h e  mo is tu re  access tubes I n  t h e  

s a n d - f l l l c d  s h a f t s  o f  2 A - 0 ,  2 A - Y ,  and  23Y a n d  f i v e  t e s t  h o l e s  a r o u n d  t h e  

areas i n d i c a t e d  no recharge o r  movement o f  water i n t o  A r e a  2 had ever occurred 

ad jacen t  t o  Areas 2 ,  Z A ,  o r  2B o r  from the s a n d - f i l l e d  s h a f t s  o f  Areas 2 A  o r  

28. The f l u i d s  I n  t h e  core holes must have been induced f rom t h e  c o l l a p s e  o f  

the pad above s h a f t  2M. Water- level  measurements s ince  June 1980 through 1985 

I n d i c a t e  the  c o r e  hole  remafns dry. About 2 f t  of sand was removed from t h e  



. .  
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s a n d - f i l l e d  ho les  4n Area 2A and Z B  i n  1981, A cap o f  concrete 'was poured t o  

seal  t h e  upper p a r t  o f  t h e  hole,  

Remedial a c t i o n  t o  c lean  up a l l  surface d e b r i s  was c a r r i e d  o u t  i n  February 

t o  A p r i l  1984. 

cab le  ways, cab les ,  and o t h e r  equipment l e f t  i n  t he  area wher; i t  ceased t o  

b e  u s e d  f o r  e x p c r t c m n t s .  T h c s c  w a s t c s  were  b u r i c d  i n  a t r c n c h  du5 

next  t o  t h e  t r a s h - b u r n l n g  area no r theas t  o f  t h e  main areas ( F i g .  1 6 3 ) .  A 

f o r e s t  f i r e  i n  June 1977 swept t h e  area, 

and wine o t h e r  s t r u c t u r e s .  These retnains were a l s o  removed t o  t h e  t rench.  

Hone of  t h e  m a t e r i a l  was contaminated. The t r e n c h  was c losed i n  t h e  l a t e  

s p r i n g  o f  1984 

A few b u i l d i n g s  were l e f t  i n  Area 5 and miscel laneous p ipes,  

It burned ou t  some o f  t h e  b u i l d i n g s  
' 

V I  HYOROlOGiG PARAMETERS FOR A TRANSPORT MODEL 

A model f o r  r i s k  a n a l y s j s  o f  shal low land  b u r i a l  o f  r a d i o a c t i v e  wastes w a s  

prepared by Hansen (1983). The model they developed f o r  r a d i o a c t i v e  s o l i d  

w a s t e  s i t e s  i n  t h e  t u f f  i s  s i m i l a r  t o  the  b u r i a l  of  contaminates .In s h a f t s ,  

I t  can be used by changtng a f e w  of  t h e  parameters. The purpose o f  t h i s  

t o  modi fy 

h e a l t h  p h y s i c i s t  

sect'lon o f  the r e p o r t  i s  n o t  t o  present a r i s k  a n a l y s i s ,  b u t  

h y d r o l o g i c  c o n d i t i o n s  f o r  t h e  model t h a t  w i l l  be used by t h e  

who will prepare t h e  r i s k  a n l y s i s ,  

A c ross  s e c t i o n  shGwing t h e  r o u t e  o f  t r a n s p o r t  o f  contam 

presented I n  Fig, 18. The changes i n  ground w a t e r  t r a n s p o r t  

m o d i f i c a t i o n  o f  parameters are disccrssed us ing  t h e  f o l l o w i n g  

n a t i o n  i s  

model and 

t a b l e :  
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Groundwater Transpor t  Condit ' lons a t  Los A l a m o s  f o r  Model i n g  

Depth t o  A q u i f e r :  275 rn ( 9 0 0 7 f t )  Yes 
1 Unsaturated Zone Cond i t i ons  : Change 

NO Seepage Vel o c i  ty: 
Mo is tu re  F1 ux : 120 m / y r _ 4  NO 
D i s p e r s i v i t y :  2.01 X 10 m (6.6 X f t )  NO 

1.52 X 10- m/d (5 X IOm7 f t / d )  

Ret a r d a t  4 on Coe f f 4 c i en t s : 
Pu 150, Am = 1000, 
Th 150, Ac = 150, Pa 150, 
Ra = 150, U 8 2 * 5  

I I ,  Saturated Zone Gondi t i o n s  
0.4 stance t o  We1 1 D i  scharge : 

3*05 X 10 m (0.U1 f t )  NO D l s p c r s l v l  ty:  

6.7 X 10 m / g  (17.8 x lo9 g a l l y r )  Yes 
Well Depth: 21.3 m (70 f t )  No 

Yes 
No R e t a r d a t i o n  Coef f i  c i  e n t s  : 

Pu = 300, Pm = 2000, 
Th - 300, Ac = 300, Pa = 300, 
Ra a 300, U 5 

No 

Rlo Grande) 8 ,4 X lo4 m (28,5130 f t )  Water Yes , 

Veloc i ty )  O I 3  mlday (1 f t / day )  No t 
Vel1 Pumping Rate: 6 3  

(Ground Water Discharge) 

Porosl  t y :  0420 

Changes made i n  t h e  parameters o f  Unsaturated Zone Cond i t i ons  a r e  i n  t h e  depth 

t o  water values (main a q u i f e r )  amount t o  about 900 f t  (275 m) . I n  t h e  

Saturated Zone, t h e  d i s t a n c e  f rom TA-49 s i t e  t o  t h e  Rio Grande (d i scha rge  

th rough  sp r ings  and seeps t o  the r i v e r )  i s  about 28,500 f t  ((3.4 X lo4 m ) ,  The 

d ischarge f rom t h e  m a i n  a q u i f e r  w e s t  of  t h e  Rio Grande (ground w a t e r  d ischarge 

boundary) 1 s  est imated a t  17,8 X lo9 g a l l y r  (6.7 X 10 m l y r )  The p o r o s i t y  6 3  

o f  t h e  v o l c a n i c s  and sediments o f  t h e  main a q u i f e r  i s  about 202. 

V l I  . S U M M R Y  AtlD COHCLUSIONS 

Wastes o r  contaminants a re  b u r i e d  i n  s h a f t s  50 t o  120 f t  

I n  depth a t  TA-49. The s h a f t s  a r e  u n d e r l a i n  by unsaturated 

t u f f ,  v o l c a n i c s ,  and sedinicnts above t h e  main 

recharge area f o r  t h e  a q u i f e r ,  The movement o f  w a t e r  i n  t h e  main a q u i f e r  i s  

- 18- 
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about 345 f t / y r  eastward toward t h e  Rjo Grande where a p a r t  . is discharged i n t o  

t h e  r i v e r  t h rough  seeps and springs, 

Major movement o r  t r a n s p o r t  o f  contamlnants would be i n  t h e  hyd ro log i c  

cyc le ,  Because t h e r e  i s  l i t t l e ,  i f  any, recharge through t h e  mesa 

(unsaturated t u f f ,  pumice, vo l can tcs ,  and sediments) t o  t h e  main a q u i f e r ,  i t  

I s  v e r y  remote t h a t  con tamina t ion  cou ld  be t r a n s p o r t e d  t o  t h e  main a q u i f e r .  

The a n a l y s i s  prepared from hydro1 o g i c  c h a r a c t e r i  s t i  c s  o f  t h e  s i t e  

(unsa tu ra ted  and s a t u r a t e d  c o n d i t i o n s )  w i l l  assess t h e  risk f a c t o r  f o r  

possible t r a n s p o r t  o f  contaminants through t h e  envf ronment. 

The s l t e  (TA-49) should n o t  be considered l o w  p r i o r i t y  f o r  cont inued 

i n v e s t f g a t l o n s  and s t u d i e s ,  though t h e  r i s k  f a c t o r  appears low f rom pas t  

m o n i t o r i n g  and geologic  and h y d r o l o g i c  s tud ies .  T h e ' l a r g e  mass, t o x i c i t y ,  and 

l o n g  l i f e  o f  t h e  wastes in t h e  s h a f t s  a t  TA-49 pose a g r e a t e r  t h r e a t  t o  t h e  

envjronment and t o  human h e a l t h  than t h e  t h r e a t  found i n  any o r  a l l  w a s t e  

disposal s i t e s  a t  LOS Alamcs combined, The m a t e r i a l  in s h a f t s  a t  PA-49 re- 

presents 802 o f  t h e  L a b o r a t o r y ' s  i n v e n t o r y  o f  t r a n s u r a n i c  waste,  I4oni t o r i n g ,  i n  

c o n j u n c t l o n  with rou t4ne  s u r v e i l  lance programs and s p e c i f i c  s i t e  monl ' tor ing , 
should be cont inued,  
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" N i D  
TABLE I 

RAO~OCHEMICAl QUALITY OF SURFACE AND GROUI'ID WATER' 

Sampl ed 
Since 

19t2 
1567 
1952 
1962 

1960 
1960 
1960 

1964 
1978 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1978 
1964 
1964 

Surface Water 

Aricho Canyon (36) 
Water Canyon (48) 
Fr ldo lcs  Park (9) 
F r i J o l e s ,  HG (37)  

0,005 + 0.030 0,012 + 0.024 0,7 + 0,4 ' 

-0,013 7 0.018 0,022 3: 0,030 0,2 0,4 
0.004 7 0.028 0,004 0.022 6.0 7 12 

-0,OOC - T' 0.028 0,9 7 - 016 0,019 - 0.038 

Test  Wel ls  

DT-SA ( 4 2 )  
DT-9 ( 4 4 )  
DT-10 ( 4 5 )  

-0,006 + 0.024 -0.011 + 0.022 0.4 + 0.4 
-0,004 T 0.014 -0.004 T 0.018 1.2 7 0.8 
-0,011 T 0.022 -0,011 0.022 0,6 5: 014 - - - 

Spr ings 

Spr ing  5A  ( 2 2 )  
Sp r ing  5AA (20) 
Ancho Spring (21)  
Spring 6 (23)  
Spring 6A (24) 
Spring 7 (25) 
Spr ing  8 ( 2 6 )  
Spr ing  8A (27) 
Spr ing  9 (28 )  
SprJng 9A (29) 
Doe Spr ing  (30) 
Sprin'g 10 (31) 

0,005 t 0.030 0.011 + 0.022 2.6 f 0.8 
-0,006 0.025 -0,022 0.022 0.7 + 064 
-0t006 7 0.024 0,0@8 7 0.022 1 a 1  0.6 
0,013 T' 0.026 0,013 7 0,026 1.2 T 0.6 
0,013 T 0.026 0,020 0.022 1,O 'T 0.6 
0.040 7 0.049 0,000 0,020 1.2 0.6 
0,007 0.037 0.007 7 0.031 1,8 7 0.8 
0,012 T 0.024 o.ooo T o.om 0,6 'j: 0.4 

0,006 .t 0.027 0,000 + G.020 1 2  7 0.6 
0,005 0.022 0,015 5 0.017 1.2 7 0,6 

0,063 0.047 0.006 0,030 0.2 0.6 
0,015 + 0.017 0.005 0.22 1,2 + 0.6 - - 

Note: 

'From "Environinental Surve i  I lance a t  10s Alamos During 1984," 10s Alamos 
Na t iona l  l a b o r a t o r y  r e p o r t  LA-10421-ENV (1985) . 

Sample DT-9 c o l l e c t e d  1982; t h e  + va lue i s  t w i c e  the  u n c e r t a i n t y  t e r m  
for t h e  ana lys i s ,  Number a f t e r  y t a t i o n  re fe rence F ig .  13. 

c 
-,- 





S t a t i o n s  a t  
S t a t e  Road 4 - 
Sol u t i  on 

Mat e r Canyon 
Water Canyon I 

Ancho Canyon 
Ancho Canyon 

Suspended Sedimen t s 

Water Canyon 
Water Canyon 
Ancho Canyon 

( Ancho Canyon 

HSE-8-86-1183 

Note: 2 value  i s  t w i c e  c o f  analyses 

TABLE I 1  
RADIOCWEMICAL QUAL I TY OF SNOWMELT RUNOFF 

1978 and 1979 

Year - 

1978 
1979 
1978 
1979 

Year - 
1976 
1979 
1978 
1979 

7 -0,008 f 0,008 

7 -0,021 0.034 
7 0.00 7 - 0.04 
8 -0.02 7 0,39 

No, o f  238Pu 
Analyses (pCi/g) 

7 0.00 + 0,16 
8 0.00 7: 0.05 
1 0.00 T 0.00 
7 0.00 3 - 0.03 

he standard d e v i d t i o n  o f  t i l e  d i s t r  

0,011 + 0.003 
-0,Ol 7 0.12 

0.01 7: 0.05 
-0,019 0.028 

- 

0*12  f 0.03 
0,06 0,26 
0.08 7 0.04 
9.10 0.17 

b u t i o n  o f  number 





TABLE I 1 1  
RADIOCHEMICAL ANALYES OF SOIL AND SEDIMENTS 

s o i  1 s ' .  - 
Nea r TA-4 9 
Hear DT-9 

Sediments 

Water Canyon a t  S t a t e  Road 4 
Water Canyon a t  R i o  Grande 
Ancho Canyon a t  S t a t e  Road 4 
Ancho Canyon a t  R io  Grande 
F r i j o l e s  a t  Bande l i e r  
F r i j o l e s  a t  R io  Grande 

Sediments I n  TA-49 

S t a t i o n  1 
S t a t i o n  2 
S t a t i o n  3 
S t a t i o n  4 . 
S t a t i o n  4 A  
S t a t i o n  5 
S t a t i o n  6 
S t a t i o n  7 
S t a t i o n  8 
S t a t i o n  9 
S t a t i o n  10 
S t a t j o n  11 

c 

S t a t i o n  1 
S t a t i o n  2 
S t a t i o n  3 
S t a t i o n  4 
S t a t l o n  4 A  . 
S t a t i o n  5 
S t a t i o n  6 
S t a t i o n  7 
S t a t j o n  8 
S t a t i o n  9 
S t a t i o n  10 
S t a t i o n  11 

Year - 

1984 
1984 

1984 
19E4 
1984 
1983 
1983 
1984 

1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 

1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1Y 84 
1984 
1984 

Regional Background 1978-1 985 

0.oc)o .t 0.002 
-0.006 0.010 - 

0,002 + 0.003 
-0.001 Ti: 0.002 
0.003 7: 0,003 
-0.003 T 0.008 

0.001 r: 0.000 
-0.002 7: 0 0004 - 

0.004 + 0.002 

0.086 7 0.014 

0.003 7 0.002 

0.000 0.002 
0.000 + 0.000 
0.005 3 0.004 
0.005 '? 0.004 
0.003 7 0.002 

-0.005 - 0.002 

0.006 T 0.002 

0.001 T 0.002 

0.002 0.002 

-0.001 + 0.004 
-0.001 T 0.004 
0.012 7: 0.006 

-0.002 0.036 
0.000 T 0.001 
0.001 0,004 
-0.001 7 0.004 
0,002 'I: 0.005 
0.001 0.005 

-0.001 + 0.003 
-0.001 0.003 
-0.004 - 7 0.004 

0.005 

' t  0.024 + 0.006 
0.035 7 - 0.010 

1'1 0.003 + 0,004 * I  

0.001. T. 0.002 5 
0.008 0.004 h 

1 0.011 7 0.000 
LI 

-0.001 + 0.004 #I 

-0.003 - 3 0.004 

m 
1 

0.125 + 0.016 2 

fi 
* 
PJ 

0.356 0.036 
3.10 f 0.240 
0.004 + 0.002 
0.009 7 0.004 a 

0.041 0.010 
0.018 E 0.006 
0.000 + 0.000 
0.007 T 0.004 
0.071 T 0,012 

0.G17 - '3 0.006 
0.006 T 0.004 

0.003 + 0.005 
0.009 ?: 0.005 
0.535 5 0.062 
0.007 T 0.007 
0.078 7 0.017 
0.013 3: 0.007 

-0.002 0,004 

0.027 T 0.010 
0.001 'I: 0.004 

0.006 + 0,1106 

-0.004 7 0.002 
0.008 0.009 

0,036 

Note: + v i l u e ' r c p r e s e n t s  t w i c e  t h e  u n c e r t a i n t y  t e r m  f o r  t h a t  a n a l y s i s ,  The 
s o i l  ana sediment da ta  1983 from LA-10100-ENV. The 1984 data f rom LA-10421, 
Sediment i n  TA-49 da ta  from i n t e r n a l  document. 
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f i g .  1. Map showing location of TA-49 in the south-central  par t  o f  the 
La bora tory, 
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' U P.1 CLASS l[l E 9  Fig,  2, Map showing location of reas 2 3 4 5, and 10 in TA-49. 
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F i g ,  3 l  Maps showing R i o  Grande Rift i n  New llexico and l o c a t i o n  of  TA-49 
on the P i t j a r i t o  P la teau ,  

.__I 

F i g l  4 ,  Upper s e c t i o n  showing stratagraphic r e l a t i o n  of Geolog ic  Unit; lowet. 
s e c t i o n  showing geologic s t ruc ture ,  
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-*, 07.7, 

Map showing 1 i n e  f o r  geo log i c  s e c t i o n  below.  
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P 4: 

F i g ,  5 ,  Geologic s e c t i o n  between w e l l s  DT-SA, DT-10, and DT-9 showing 
t o p  o f  main a q u i f e r ,  
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c. 

F i g ,  6, Generalized c o n t o u r s  on the surface rrf the main a q u i f e r .  
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F i g ,  7 ,  Contours on the s u r f a c e  o f  the  ma.in aqui fer -  a t  TA-49.  

. 
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f i g ,  8, Hydrologic charac te r i s t ics  of t h e  main a q u i f e r .  
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F i g ,  9, Rate o f  movement o f  water  i n  t h e  main a q u i f e r ,  
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f i g ,  10, Water-level decl ines  i n  well f i e l d s  & supply  and t e s t  wells,  

F i a .  11, Graohic comparison o f  chemical cons t i tuents  i n  water froin supply, 
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' Fig, 12, l o c a t j o n  o f  23 moisture access  tubes used t o  study the d i s t r ibu t ion  
o f  moisture i n  the soil and  tuff, 

Fig. 13, Surface and groundwater sampl ing  s t a t i o n s  in a n d  below TA-49; numbers 
reference t o  Tab le  I I 

.. . 
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Fig. 1 4 ,  L o c a t i o n  o f  alluvium ( s e d i m e n t )  sampling s t a t i o n s  in TA-49, 
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Fig, 15,  l a y o u t  o f  s h a f t s  ( l a r g e - d i a m e t e r  holes) i n  A r e a s  1 ,  2 ,  3, and 4; 
not d l 1  s h a f t s  e x c a v a t e d ,  i 





-2E- 

c 

A x 

0 
3 

0 
t4 

I 
a .  

-1  rtr- 

0 
3 

0 
V 

- - w 
-w 
0 
t 0 

A 
0 0  
X M 

* d  - 
c * I S  0 

-1. 

0 0  r n 

I .  

E81 1-98-8-3SH 



. - .  



HSE-8-8G-1183 

F i g ,  7 7 ,  E n g i n e e r i n g  d r a w i n g  showing l o c a t i o n  of  Areas and r e l a t i o n  t o  
t r a s h - b u r n i n g  a r e a  a t  TA-49,  
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Fig .  181 Geologic cross section showing f l o w  path (unsaturated and saturated)  
o f  contaminants f rom TA-49 t o  t h e  R io  Grande a s  used i n  risk analyses (no t  
t o  scale) ,  
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