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ABSTRACT 

Sandia  Nat ional  L a b o r a t o r i e s  i n  Albuquerque i s  l o c a t e d  sou th  o f  t h e  
c i t y  on two broad mesas.  The l o c a l  c l i m a t e  i s  a r i d  c o n t i n e n t a l .  
Rad ionuc l ides  a r e  r e l e a s e d  from f i v e  t e c h n i c a l  a r e a s  from t h e  
L a b o r a t o r i e s '  r e s e a r c h  a c t i v i t i e s .  S a n d i a ' s  env i ronmen ta l  m o n i t o r i n g  
program s e a r c h e s  f o r  cesium-137, t r i t i u m ,  uranium, a l p h a  e m i t t e r s ,  
and b e t a  emitters i n  water,  s o i l ,  a i r ,  and v e g e t a t i o n .  No a c t i v i t y  
was found i n  p u b l i c  a r e a s  i n  e x c e s s  o f  l o c a l  background in 1979. The 
Albuquerque p o p u l a t i o n  r e c e i v e s  o n l y  0.076 person-rem ( e s t i m a t e d )  
from a i r b o r n e  r a d i o a c t i v e  r e l e a s e s .  While n a t i o n a l  s e c u r i t y  r e s e a r c h  
i s  t h e  l a b o r a t o r i e s '  major  r e s p o n s i b i l i t y ,  ene rgy  r e s e a r c h  i s  a major  
a r e a  o f  a c t i v i t y .  Both t h e s e  r e s e a r c h  a r e a s  cause r a d i o a c t i v e  
r e l e a s e s .  
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SANDIA NATIONAL LABORATORIES 1979 
ENVIRONMENTAL M O N I T O R I N G  REPORT 

Sandia Corpora t ion  which o p e r a t e s  Sandia Na t iona l  L a b o r a t o r i e s  i s  a 

prime c o n t r a c t o r  t o  t h e  Department o f  Energy (DOE). The C o r p o r a t i o n ,  a 

s u b s i d i a r y  o f  Western E l e c t r i c ,  p r o v i d e s  s e r v i c e  t o  t h e  U. S. Government 

on a n o - p r o f i t ,  no-fee b a s i s .  S a n d i a ' s  major r e s p o n s i b i l i t i e s  a r e  na- 

t i o n a l  s e c u r i t y  and energy p r o j e c t s  f o r  DOE;  t h e  l a b o r a t o r i e s  does however 

unde r t ake  work f o r  o t h e r  f e d e r a l  a g e n c i e s  on a n o n - i n t e r f e r e n c e  b a s i s .  

Sandia L a b o r a t o r i e s  (Albuquerque,  New Mexico) 

L o c a t i o n  

Sandia L a b o r a t o r i e s  i s  l o c a t e d  i n  Albuquerque, New Mexico w i t h i n  t h e  

boundar i e s  of K i r t l a n d  A i r  Force Base (KAFB). It s i t s  on two broad mesas 

d iv ided  by T i j e r a s  Arroyo. These mesas a r e  surrounded by t h e  Manzano 

mountains  on t h e  e a s t  and t h e  Rio Grande on t h e  west .  The s o u t h e r n  mesa 

i s  enclosed by Hel l ' s  Canyon wash t o  t h e  s o u t h .  The n o r t h e r n  mesa con- 

t i n u e s  i n t o  t h e  c i t y  o f  Albuquerque. The mountains  e a s t  o f  Sandia  a r e  

p a r t  o f  t h e  C ibo la  Na t iona l  F o r e s t .  The I s l e t a  I n d i a n  r e s e r v a t i o n  l i e s  

s o u t h .  I t  i s  s p a r s e  and l i t t l e  used .  

The t h r e e  e l e v a t i o n  p o i n t s  i n  F igu re  1 i n d i c a t e  t h e  h i g h  topograph- 

i c a l  r e l i e f  o f  t h e  Albuquerque v i c i n i t y .  F igu re  2 i s  a v i e w  of Sandia  

Nat ional  L a b o r a t o r i e s  l ook ing  s o u t h e a s t  t o  t h e  Manzano moun ta ins .  Fig- 

u r e  3 i s  a map of  S a n d i a ' s  t e c h n i c a l  a r e a s :  Areas I ,  11, and I V  l i e  on 

t h e  northernmost  mesa; Areas I11 and V l i e  on t h e  southernmost  mesa. 
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Figure  1. E l e v a t i o n  P o i n t s  I n d i c a t e  t h e  Topographical  R e l i e f  
o f  t h e  Albuquerque Area 

F igu re  2. V i e w  of  Sandia  Technica l  Area I Looking Southeas t  
Across T i j e r a s  Arroyo Towards t h e  Manzano Mountains 
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KIRTLAND AIR FORCE BASE EAST 
(Sandia Area) 

AREA V - 
PERIMETER FENCE .19 1 Mile 

1 

4 

F i g u r e  3 .  Sandia  Techn ica l  Areas I-V 

Climate 

Albuquerque c l i m a t e  i s  “ a r i d  c o n t i n e n t a l  . I ”  The mesa v e g e t a t i o n  con- 

s i s t s  o f  g r a s s e s  and drought  r e s i s t a n t  s h r u b s  ( s e e  F i g u r e  4 ) .  J u n i p e r  

t r e e s  and c a c t i  a r e  p r e s e n t  i n  h i g h e r  e l e v a t i o n  a r e a s  b o r d e r i n g  the  

mountains  ( s e e  F i g u r e  5 ) .  Tumbleweeds (Russian T h i s t l e )  p r o l i f e r a t e  i n  

mechan ica l ly  d i s t u r b e d  a r e a s .  Roughly h a l f  o f  t h e  20 cm ave rage  annual  

r a i n f a l l  comes d u r i n g  t h e  months of  J u l y  through September when thunder- 

s torms a r e  f r e q u e n t .  Winter months a r e  q u i t e  d r y .  D a i l y  t e m p e r a t u r e  

r anges  a r e  wide,  b u t  extreme t e m p e r a t u r e s  l i k e  -18” and 38°C occur  i n f r e -  

q u e n t l y .  S t rong  winds,  o f t e n  accompanied by blowing d u s t ,  occu r  m o s t l y  i n  

l a t e  w i n t e r  and e a r l y  s p r i n g .  The wind speed r e a c h e s  13.3 m / s  less t h a n  

48 days each y e a r .  I n  Area V t h e  p r e v a i l i n g  wind blows from a quadran t  

bounded by t h e  southwest  and no r thwes t .  The wa te r  t a b l e  l i e s  137 m below 

Area V. There a r e  i n d i c a t i o n s  t h a t  t h e  ground water  flows westward to- 

wards t h e  Rio Grande i n  t h e  v i c i n i t y  o f  Area V . l  Because o f  i n f r e q u e n t  

s t r eam flow ( t h e r e  a r e  no c o n t i n u o u s l y  running s t r eams  on KAFB), mun ic ipa l  

and domest ic  wa te r  needs o f  t h e  Albuquerque v i c i n i t y  a r e  s u p p l i e d  by deep 
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w e l l s  (most a r e  305 m deep wi th  a range  o f  148-365 m). 

i s  used f o r  a g r i c u l t u r a l  i r r i g a t i o n .  

Rio Grande water  

F igu re  4 .  Mesa Vegeta t ion  

F i g u r e  5. Manzano F o o t h i l l s  Vege ta t ion  
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Sand ia '  s Techn ica l  Areas 

Because r a d i o n u c l i d e s  are r e l e a s e d  a s  a r e s u l t  o f  S a n d i a ' s  n u c l e a r  

r e s e a r c h  and because t h e s e  r e l e a s e s  occur  i n  many l o c a t i o n s ,  w e  w i l l  

i n c l u d e  i n  t h i s  s e c t i o n  no t  o n l y  a p h y s i c a l  d e s c r i p t i o n  o f  f a c i l i t i e s  i n  

S a n d i a ' s  f i v e  t e c h n i c a l  a r e a s  bu t  a summary o f  r a d i o a c t i v e  m a t e r i a l  

r e l e a s e d  i n  each a r e a .  

Techn ica l  Area I h a s  t h e  l a r g e s t  p o p u l a t i o n  of t h e  f i v e  t e c h n i c a l  

a r e a s .  I t  houses  a d m i n i s t r a t i v e  as w e l l  as suppor t  f u n c t i o n s  i n  i t s  

l a b o r a t o r i e s  and shops.  T r i t i u m  from two s o u r c e s  i s  t h e  o n l y  r a d i o a c t i v e  

m a t e r i a l  r e l e a s e d  from t h i s  a r e a .  

Small e x p l o s i v e  t e s t s  a r e  conducted i n  Techn ica l  Area 11. Techniques 

€o r  measuring f r a c t u r e s  i n  g e o l o g i c a l  s t r a t a  are  developed i n  t h i s  Area. 

Kr-85 i s  vented from t h e  e a r t h  d u r i n g  f i e l d  t e s t s .  

Techn ica l  Area I11 h a s  a s ludge  i r r a d i a t i o n  f a c i l i t y  and e x t e n s i v e  

environmental  t es t  f a c i l i t i e s .  The l a t t e r  i n c l u d e  s l e d  t r a c k s  , c e n t r i -  

f u g e s ,  and a r a d i a n t  h e a t  f a c i l i t y .  Sandia  d i s p o s e s  s o l i d ,  low-level  

r a d i o a c t i v e  was te s  i n  p i t s  and t r e n c h e s  l o c a t e d  i n  t h i s  a r e a .  No Area I11 

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

Techn ica l  Area I V  i s  a new a r e a  hous ing  i n e r t i a l  confinement f u s i o n  

r e s e a r c h  f a c i l i t i e s .  Two l a r g e  a c c e l e r a t o r s  t o  produce e l e c t r o n s  o r  l i g h t  

i ons  are  nea r  complet ion h e r e ,  One, t h e  P a r t i c l e  Beam Fusion A c c e l e r a t o r  

(PBFA) w i l l  be used t o  shoo t  d e u t e r i u m - t r i t i u m  p e l l e t s .  

e f f l u e n t s  w i l l  be gene ra t ed  i n  t h e  r e s e a r c h .  There are no c u r r e n t  r ad io -  

a c t i v e  re leases  from t h i s  area. 

Gaseous t r i t i u m  

Techn ica l  Area V houses  l a r g e  e l e c t r o n  beam a c c e l e r a t o r s  , two r e -  

s e a r c h  r e a c t o r s  , an i n t e n s e  gamma i r r a d i a t i o n  f a c i l i t y  ( u s i n g  CO-60 and 

Cs-1371, a n e u t r o n  i r r a d i a t i o n  f a c i l i t y  ( u s i n g  Cf-252), and a h o t  c e l l  

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

m a t e r i a l s ) .  T r i t i u m  i s  r e l e a s e d  from t h e  a c c e l e r a t o r s  when t h e y  a r e  used 
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f o r  f u s i o n  r e s e a r c h .  Argon-41 i s  r e l e a s e d  from t h e  r e a c t o r s .  The two 

r e s e a r c h  r e a c t o r s  i n  Area V a r e  q u i t e  d i s s i m l i a r .  The Sandia Pulsed Reac- 

t o r  (SPR) i s  an u n r e f l e c t e d ,  unmoderated assembly o f  e n r i c h e d  uranium. The 

Annular Core Research Reac to r  i s  an a n n u l a r  c o r e  of  226  f u e l  e l emen t s  i n  

an open water  t a n k .  Both SPR and ACRR a i r  exhaust  systems a r e  equipped 

with p a r t i c u l a t e  e f f l u e n t  s ample r s .  ACRR a l s o  h a s  a con t inuous  gaseous 

e f f l u e n t  mon i to r .  No measureable  r a d i o a c t i v i t y  was r e l e a s e d  by t h e  two 

r e a c t o r s  i n  1979. The r e p o r t e d  amount o f  Ar-41 was computed from r e a c t o r  

o p e r a t i n g  pa rame te r s .  N e i t h e r  ACRR n o r  SPR r e l e a s e  c o o l i n g  water. 

Sandia  h a s  env i ronmen ta l  t e s t  a r e a s  o u t s i d e  o f  t h e  f i v e  t e c h n i c a l  

a r e a s .  These a r e a s  a r e  l o c a t e d  sou th  o f  Area 111 and i n  canyons on t h e  

e a s t e r n  s i d e  o f  t h e  Manzano mountains .  Coyote Canyon ( F i g u r e  3 )  i s  such 

an  a r e a .  In  t h e s e  remote a r e a s ,  d e p l e t e d  uranium i s  i n f r e q u e n t l y  sp read  

ove r  l i m i t e d  a r e a s  d u r i n g  e x p l o s i v e  t e s t i n g .  It i s  not  p o s s i b l e  f o r  t h e s e  

r e l e a s e s  t o  r each  p u b l i c  a r e a s .  

Monitor ing f o r  R a d i o a c t i v e  M a t e r i a l  

The env i ronmen ta l  mon i to r ing  e f f o r t  a t  Sandia L a b o r a t o r i e s  began i n  

February o f  1959. 

m i g r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l .  S o i l ,  v e g e t a t i o n ,  we l l -wa te r ,  and a i r  

(w i th  p a s s i v e  f a l l o u t  c o l l e c t o r s )  i s  mon i to red .  Because o f  t h e  a r i d  c l i -  

mate and accompanying deep wa te r  t a b l e ,  no t r a n s p o r t  o f  r a d i o a c t i v e  mate- 

r i a l  t o  p u b l i c  a r e a s  by wa te r  i s  e x p e c t e d ,  no r  h a s  any been d e t e c t e d .  

Nucl ides  sea rched  f o r  i n  t h e  mon i to r ing  program 8re Cs-137 and t r i t i u m .  

Cesium-137 i s  a f i s s i o n  product  produced abundan t ly  i n  r e a c - t o r  f u e l  and i s  

comple t e ly  con ta ined  t h e r e i n .  Sandia a n a l y z e s  water  and v e g e t a t i o n  samples 

f o r  Cs-137 t o  p rov ide  a f i n a l  check on a l l  r e a c t o r  r a d i o l o g i c a l  s a f e t y  s y s -  

tems ( such  a s  con ta inmen t ,  a larm and mon i to r ing  sys t ems ,  and exhaust  a i r  

f i l t r a t i o n ) .  Gross a l p h a  and g r o s s  b e t a  measure-ments i n  wa te r  samples 

p rov ide  an a d d i t i o n a l  check.  Water and v e g e t a t i o n  samples a l s o  a r e  

monitored f o r  t r i t i u m  s o i l  samples a r e  analyzed f o r  uranium t o  de t e rmine  

t h e  e x i s t e n c e  o r  s p r e a d  o f  uranium. 

The program i s  designed t o  d e t e c t  t h e  r e l e a s e  and /o r  

2-9 
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Sampling S i t e s  

Except f o r  s i t e  22 t h e  fo l lowing  environmental  sampling s i t e s  can be 

l o c a t e d  i n  F i g u r e s  1 and 3 .  

1.  Pennsylvania  Avenue and T i j e r a s  Arroyo between t h e  southwest  s i d e  
o f  t h e  b r i d g e  and t h e  t r u c k  bypass .  

2 .  Manzano Base main g a t e .  

3. Coyote Canyon c o n t r o l  a r e a  ( v i c i n i t y  of  Bu i ld ing  9925).  

4 .  I s l e t a  R e s e r v a t i o n  g a t e .  

5 .  McCormick Range (now McCormick Ga te ) .  The samples a t  t h i s  s i t e  
a r e  t aken  from t h e  southwest  c o r n e r  of  t h e  Area 111 p e r i m e t e r  
f ence .  

6 .  Old Area I11 g a t e  - e a s t  of  Area I11 p e r i m e t e r  fence a t  Bu i ld ing  
6501. 

7 .  Arroyo ( aqueduc t )  n o r t h  o f  Area 111. 

8. C o r r a l e s  Bridge - e a s t  s i d e  o f  b r i d g e ,  n o r t h  o f  s t r e e t  
( F i g u r e  1 ) .  

9 .  S e d i l l o  H i l l  - Comer's Cafe and S e r v i c e  S t a t i o n  ( F i g u r e  1) .  

10. Oak F l a t s  p i c n i c  a r e a  on sou th  S t a t e  Highway 14 ( F i g u r e  1 ) .  

11. I s l e t a  Pueblo a t  i r r i g a t i o n  c o n t r o l  g a t e s  on t h e  e a s t  s i d e  o f  t h e  
r i v e r  ( F i g u r e  1 ) .  

1 2 .  Area I11 w e l l .  

13.  Base we l l  Number 1 ( E a s t ) .  

14. Base w e l l  Number 2 .  

15. Base w e l l  Number 3 .  

16. Base we l l  Number 4 .  

1 7 .  Base w e l l  Number 6. 

18. Base w e l l  Number 8.  

19. Seismic Cen te r  g a t e .  

20. Area I V  power s u b s t a t i o n .  
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21.  Base w e l l s  Numbers 11 and 12.  

22 .  Base w e l l  Number 14. 

Samples a r e  g a t h e r e d ,  s t o r e d ,  and analyzed i n  accordance wi th  ERDA-77- 

24,  A Guide f o r  Environmental  R a d i o l o g i c a l  S u r v e i l l a n c e  a t  ERDA I n s t a l l a -  

t i o n s  t o  t h e  e x t e n t  l o c a l  c o n d i t i o n s  p e r m i t .  I n  1979 a l l  v e g e t a t i o n  sam- 

p l e s  were t aken  t h e  f i r s t  week of  October .  Water samples were drawn a t  

t h e  end o f  October .  Environmental  samples a r e  g a t h e r e d  a t  t h e  end of t h e  

growing season.  S o i l  and v e g e t a t i o n  samples a r e  c o l l e c t e d  from a 3 x 3 

meter  a r e a  a t  each s i t e .  Th i s  i s  t r u e  f o r  a l l  but  w e l l  s i t e s .  Three o r  

four  samples o f  t h e  upper  5 cm o f  s o i l  a r e  g a t h e r e d  and composited.  

About 0 .5  kg of  t h e  a e r i a l  p o r t i o n  ( s t ems  and l e a v e s )  of  v e g e t a t i o n ,  

c h a r a c t e r i s t i c  o f  t h e  sample  s i t e ,  i s  c o l l e c t e d  a t  each l o c a t i o n .  The 

sample i s  s t o r e d  i n  a p l a s t i c  bag with ample a i r  t o  p reven t  decomposi t ion 

b e f o r e  a n a l y s i s .  L i t t l e  decomposi t ion i s  p o s s i b l e ,  however, because o f  

sample d r y n e s s .  From water  w e l l s  and t h e  Rio Grande, two l i t r e s  o f  wa te r  

a r e  c o l l e c t e d  i n  ac id -c l eansed  p l a s t i c  j u g s  t h a t  have been r i n s e d  w i t h  

d i s t i l l e d  w a t e r .  

F a 1  l o u t  C o l l e c t o r s  

I n  1977 f o u r  p a s s i v e ,  f a l l o u t  c o l l e c t o r s  were e r e c t e d  i n  t h e  no r th -  

west,  n o r t h e a s t ,  s o u t h e a s t  and southwest  c o r n e r s  of  Area V. A f i f t h  

c o l l e c t o r  i s  l o c a t e d  i n  Area I11 a t  t h e  p r e d i c t e d  p o i n t  o f  maximum mean 

c o n c e n t r a t i o n  from t h e  Area V s t a c k .  A s i x t h  i s  l o c a t e d  1 6  krn n o r t h  of  

Area V i n  an Albuquerque r e s i d e n t i a l  a r e a .  T h i s  s i x t h  c o l l e c t o r  p rov ides  

l o c a l  background d a t a .  

The c o l l e c t o r s  were b u i l t  t o  g a t h e r  l o c a l  background d a t a  p r i o r  t o  

s t a r t u p  o f  a h o t  c e l l  f a c i l i t y .  For each c o l l e c t o r  t h e  f a c i l i t y  h a s  no t  

y e t  handled t h e  r a d i o a c t i v e  m a t e r i a l s  f o r  which i t  was b u i l t .  When t h e  

f a c i l i t y  b e g i n s  t o  use t n e s e  m a t e r i a l s ,  t h e  s i x  pot  c o l l e c t o r s  w i l l  

p rov ide  environmental  mon i to r ing .  
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The c o l l e c t o r s  a r e  emptied e v e r y  two t o  t h r e e  months,  M a t e r i a l  from 

t h e  c o l l e c t o r s  i s  analyzed f o r  a l p h a  and b e t a  a c t i v i t y .  

gamma emiss ion  spectrum i s  t h e n  de te rmined .  Comparing d a t a  from t h e  Area 

TI1 and V c o l l e c t o r s ,  t h e  background d a t a ,  and t h e  p r e v i o u s  sampling d a t a  

p rov ides  a q u a l i t a t i v e  check on h o t - c e l l  r a d i o l o g i c a l  s a f e t y  systems. 

These systems i n c l u d e  r a d i a t i o n  m o n i t o r s ,  containment  and f i l t e r e d  

exhaust  

The m a t e r i a l ' s  

A b a r e l y  d e t e c t a b l e  q u a n t i t y  o f  Rh-109 was found i n  t h e  NE c o r n e r  o f  

Area V ,  f o l lowing  a sample c o l l e c t i o n  on June 15, 1 9 7 7 .  The Rh-109 was 

a t t r i b u t e d  t o  n u c l e a r  weapons f a l l o u t ,  No o t h e r  abnormal c o n c e n t r a t i o n s  

o f  r a d i o n u c l i d e s  have been found i n  t h e  c o l l e c t o r s  s i n c e .  Data from t h e  

c o l l e c t o r s  w i l l  not  be  p re sen ted  i n  t h i s  r e p o r t  s i n c e  no c a l c u l a t i o n s  o f  

a i r  c o n c e n t r a t i o n s  o r  h e a l t h  e f f e c t s  can  be  made from i t .  

Ana lvs i s  o f  SamDles 

Counting P rocedures  -- Background l e v e l  and coun te r  e f f i c i e n c y  a r e  

determined d u r i n g  each c o u n t i n g  r u n ;  t h u s ,  any abnormal v a r i a t i o n  i s  

n o t i c e d ,  and c o r r e c t i v e  a c t i o n  i s  t a k e n .  Counter e f f i c i e n c i e s  a r e  

ob ta ined  by r e f e r e n c e  t o  s t a n d a r d  s o u r c e s ,  

Samples a r e  counted f o r  b e t a  a c t i v i t y  by u s i n g  a g a s  p r o p o r t i o n a l  

chamber w i t h  a t h i n  window, 

background, and a s t a n d a r d  source  are counted i n  a p r e s c r i b e d  sequence 

which p rov ides  a l l  r e q u i r e d  i n f o r m a t i o n  f o r  i n t e r p r e t a t i o n  o f  r e s u l t s  i n  

terms o f  d i s i n t e g r a t i o n s  per  minu te ,  

During each coun t ing  c y c l e ,  a samplers  

Vege ta t ion  Samples -- A v e g e t a t i o n  sample i s  mixed and f i n e l y  c u t  i n  

a commercial-type b l e n d e r ,  A l i q u o t s  o f  t h e  blended v e g e t a t i o n  are t aken  

f o r  each r ad iochemica l  a n a l y s i s ,  

Cesium-137 De te rmina t ion .  A 10 g a l i q u o t  of  v e g e t a t i o n  i s  re- 

duced t o  a f i n e  g r a y  a sh  i n  a m u f f l e  fu rnace  a t  450°C. The a s h  i s  t r e a t e d  

with n i t r i c  a c i d  t o  d i s s o l v e  t h e  cesium. The r e s u l t i n g  s o l u t i o n  i s  f i l -  

t e r e d .  The f i l t r a t e  i s  passed th rough  an ion-exchange o f  KCFC ( i n o r g a n i c  
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ion-exchange r e s i n ,  potassium hexacyanocobal t  I1 f e r r a t e )  which a b s o r b s  

t h e  cesium. 

i n  a gamma w e l l  c o u n t e r .  

The ion-exchange column c o n t a i n i n g  t h e  cesium i s  t h e n  counted 

T r i t i u m  De te rmina t ion .  A weighed a l i q u o t  o f  blended v e g e t a t i o n  

i s  combusted i n  a stream o f  oxygen, Water i s  removed from t h e  combustion 

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

Water Samples -- A l i q u o t s  o f  t h e  t w o - l i t r e  wa te r  sample a r e  t aken  f o r  

r a d i o n u c l i d e  a n a l y s i s  

Cesium-137 D e t e r m i n a t i o n .  Water i s  passed through a KCFC ion-  

exchange column t o  remove any cesium. 

gamma-counted 

The r e s i n  c o n t a i n i n g  t h e  cesium i s  

T r i t i u m  D e t e r m i n a t i o n ,  Water samples are  counted us ing  l i q u i d  

s c i n t i l l a t i o n  t o  de t e rmine  t h e  p re sence  o r  absence o f  t r i t i u m ,  

Gross Beta De te rmina t ion .  The ha rdness  o f  t h e  wa te r  i s  d e t e r -  

mined so  t h a t  a f t e r  e v a p o r a t i o n  no more t h a n  7 mg/cmL o f  s o l i d s  w i l l  be  i n  

t h e  f i n a l  d e p o s i t .  (Heavier  d e p o s i t s  r e q u i r e  g r e a t e r  c o r r e c t i o n  f o r  s e l f -  

a b s o r p t i o n  o f  b e t a  a c t i v i t y . )  Water i s  f i l t e r e d  th rough  a hydroso l - type  

membrane f i l t e r  (0 .45  pm). 

suspended s o l i d s .  

t o  a small volume, and t r a n s f e r r e d  t o  a t a r e d ,  s t a i n l e s s - s t e e l  p l a n c h e t .  

The water i s  t h e n  comple t e ly  e v a p o r a t e d ,  and t h e  r e s i d u e  i s  weighed and 

beta-counted.  

The f i l t e r  i s  saved f o r  a g r o s s  b e t a  count  o f  

The f i l t r a t e  i s  a c i d i f i e d  w i t h  n i t r i c  a c i d ,  evapora t ed  

The membrane f i l t e r  i s  p l aced  i n  a t a r e d ,  s t a i n l e s s  s t ee l  p l anche t  

(w i th  s o l i d s  down a g a i n s t  t h e  p l a n c h e t ) ,  t h e n  t h e  f i l t e r  i s  d i s s o l v e d  i n  

ace tone ,  and t h e  ace tone  i s  burned o f f .  

pended s o l i d s  from t h e  water sample i s  reweighed and be ta -coun ted ,  

bined d i s s o l v e d  and suspended s o l i d s  a c t i v i t y  i s  r e p o r t e d ,  

The p l a n c h e t  c o n t a i n i n g  t h e  sus-  

Com- 
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S o i l  Samples -- A s o i l  sample i s  mixed, b a l l - m i l l e d ,  t h e n  s i e v e d .  A 

weighed a l i q u o t  i s  t r e a t e d  w i t h  n i t r i c  a c i d  t o  remove uranium. T o t a l  

u r a n i u m  c o n t e n t  i s  determined us ing  f l u o r i m e t r i c  methods,  

Sample C o l l e c t i o n  Data f o r  Water,  V e g e t a t i o n ,  and S o i l  -- Water 

samples were c o l l e c t e d  from s i t e s  8 , l l - 1 8  ( s e e  page 1 3 ) .  Gross b e t a  

a c t i v i t y  a t  t h e s e  s i t e s  w a s  l ess  t h a n  t h e  minimum d e t e c t a b l e  l i m i t  (MDL) 

o f  8 . 7  x lo-' pCi/mL. 

Guide (RCG) o f  1 x p C i / m L .  Cesium-137 a c t i v i t y  was less  t h a n  t h e  MDL 

o f  5 .1  x pCi/mL. This MDL i s  0.7% o f  t h e  RCG o f  7 x p C i / m L ,  

T r i t i u m  a c t i v i t y  was l e s s  t h a n  t h e  MDL of  4.5 x pCi/mL. Th i s  MDL i s  

0.05% of  t h e  RCG o f  1 x 

g r o s s  b e t a  a c t i v i t y ,  Cs-137, and t r i t i u m  a r e  t a k e n  from t h e  "S tanda rds  f o r  

R a d i a t i o n  P r o t e c t i o n " ,  USERDA Manual, Appendix 0524.  

This  MDL i s  87% o f  t h e  R a d i a t i o n  C o n c e n t r a t i o n  

pCi/mL. R a d i a t i o n  C o n c e n t r a t i o n  Guides f o r  

Data o b t a i n e d  from v e g e t a t i o n  and s o i l  samples c o l l e c t e d  f o r  t h i s  

r e p o r t  a r e  summarized i n  Tab les  1 and 2 .  

Table 1 

V e g e t a t i o n  Samples 

S i t e  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 9  
20 

- 
Tritium** Cesium-137** 
pCi /g  d r y  pCi /g  d r y  

57.0 
<MDL* 
<MDL 
<MDL 
<MDL 

4.0  
5.0 

<MDL 
4.0 
5.0 

<M DL 
<MDL 
<MDL 

<MDL 
<MDL 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<YDL 
<MDL 

<MDL 

*Minimum 
D e t e c t a b l e  
L i m i t  0.5  2 . 6  

*;rIlhere a r e  no f e d e r a l  s t a n d a r d s  f o r  t r i t i u m  o r  
Cs-137 i n  v e g e t a t i o n .  



Table 2 

Uranium i n  S o i l  Samples 

- S i t e  PUfg Dry So: +: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
19 
20 

0.031 
0.018 
<MDL* 
0.014 

<MDL 
0.010 
0.014 
0.050 
0.021 
0.021 
0.150 
0.021 
0.031 

* M i  n i m  um 0.010 
D e t e c t  ab l e  
L i m i t  
There a r e  no f e d e r a l  s t a n d a r d s  f o r  
uranium i n  s o i l .  

** 

Decennial  Sampling of  t h e  R a d i o a c t i v e  D i s p o s a l  Area -- I n  1969 c o r e  
4 samples were t a k e n  around t h e  r a d i o a c t i v e  waste  d i s p o s a l  a r e a  ( F i g u r e  3 ) .  

These samples were c o l l e c t e d  a t  d e p t h s  o f  7.6 m (25  f t )  and 15 .2  m (50 f t )  

a t  f i v e  l o c a t i o n s  on t h e  d i s p o s a l  a r e a  p e r i m e t e r .  The sample c o r e s  were 

analyzed f o r  g r o s s  b e t a  a c t i v i t y ,  t o t a l  s t r o n t i u m ,  Cs-137, and gamma 

a c t i v i t y .  There was no ev idence  o f  r a d i o n u c l i d e  m i g r a t i o n  from t h e  

d i s p o s a l  a r e a .  

I n  1979 t h i r t y - f i v e  s o i l  samples were t aken  a s  a p a r t  o f  an i o n  migra- 

t i o n  s t u d y .  These were c o l l e c t e d  from a s i n g l e  p i t ,  dug f i v e  f e e t  from a 

f i e l d  o f  t h i r t y - t w o  p i t s  c o n t a i n i n g  t r i t i u m  was te .  

( 1  f t )  i n t e r v a l s  t o  a dep th  o f  l l m  (35  f t ) .  The samples were coa ted  t o  

avoid water  l o s s  b e f o r e  a n a l y s i s ,  and were analyzed f o r  g r o s s  b e t a  a c t i v -  

i t y ,  g r o s s  a lpha  a c t i v i t y ,  t o t a l  uranium, and t r i t i u m .  A l l  t h e  samples 

were r e t a i n e d .  Table  3 p r e s e n t s  t h e  r e s u l t s .  

They were t a k e n  a t  0 .3  
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Table 3 

Rad ioac t ive  Di sposa l  Area S o i l  A c t i v i t y  

Alpha A c t i v i t y  Beta A c t i v i t y  T r i t i u m  Uranium De p t  h 
( Meter s pCi/g Dry S o i l  p C i / g  Dry S o i l  pCi /g  Dry S o i l  g / g  Dry s o i l  -- 
0.3 
0 .6  
0.9 
1 . 2  
1 .5  
1 . 8  
2 . 1  
2 .4  
2.7 
3.0 
3 .4  
3.7 
4.0 
4 . 3  
4.6 
4 . 9  
5.2 
5.5 
5.8 
6 .1  
6.4 
6.7 
7.0 
7.3 
7.6 
7.9 
8 . 2  
8 .5  
8.8 
9 .1  
9.4 
9 .8  

10 .1  
10.4 
10.7 

0.2 
0 .2  
0.5 
<MDL 
0.9 
0 .2  
0.7 
0.2 
<MDL 
0 . 2  
0.5 
0 .2  
0.5 
0.2 
0.7 
0.2 
0.2 
0 . 5  
0.7 
<MDL 
<MDL 
0 .2  
0.2 
0.2 
0.7 
<MDL 
<MDL 
0.2 
0.7 
0 .5  
0.9 
<MDL 
<MDL 
0.2 
0.5 

* 
Minimum 
D e t e c t a b l e  
L i m i t  0 . 2  

<MDL 
0 .1  
<MDL 
1 .0  
0.2 
0 .5  
1 .4  
1 . 0  
1 . 7  
0.2 
<MDL 
<MDL 
0.6 
0 .1  
<MDL 
0.9 
0.7 
1 . 0  
0.6 
0 .2  
0.9 
0.7 
0.4 
0 .5  
1 .3  
0.4 
0 . 7  
0 . 9  
8 .7  
0.4 
0.7 
0 .9  
0.9 
0 .2  
1.4 

0 .5  
1 .8  
<MDL 
<MDL 
<MDL 
4 .5  
<MDL 
3 .6  
6.8 
<MDL 
3.6 
1 .4  
0.9 
<MDL 
2.7 

12 .6  
<MDL 
9.9 
4.1 
0 .9  
<MDL 
6 .8  

15 .3  
<MDL 
6.3 
<MDL 
3.6 
1 .4  
6.3 
8 .1  
9 .5  
7 . 7  
6 .8  
1.8 
6.8 

<MDL* 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
OlDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

<MDL 
<MDL 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

<MDL 

<MDL 

<MDL 

<MDL 

0 .1  0 .5  0.010 
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No uranium was found a t  any d e p t h .  Alpha a c t i v i t y  showed no 

v a r i a t i o n  w i t h  dep th .  

excep t ion  be ing  t h e  8 . 8  m sample which was 10.5 times h i g h e r  t han  t h e  

mean. 

show u n i f o r m i t y  with d e p t h .  

comparing group means o f  t r i t i u m  p e r  gram i n  d r y  s o i l )  below t h e  6.1 m (20 

f t )  l e v e l  t han  above. 

deep. 

d i s p o s a l  p i t s .  

f o r e ,  t h e  t r i t i u m  c o n c e n t r a t i o n  i n  t h e  m o i s t u r e  o f  t h e  s o i l  i n c r e a s e d  w i t h  

depth more r a p i d l y  t h a n  t h e  t r i t i u m  d a t a  o f  Table  3 might i n d i c a t e .  

Beta  a c t i v i t y  was mos t ly  uniform w i t h  d e p t h ,  t h e  

Th i s  sample h a s  been r e s u b m i t t e d  f o r  a n a l y s i s .  T r i t i u m  does no t  

There i s  more t r i t i u m  ( a t  95% conf idence  

P i t s  and t r e n c h e s  i n  t h e  d i s p o s a l  a r e a  a r e  6 . 1  m 

Thus, t h e r e  i s  r eason  t o  s u s p e c t  t h a t  t r i t i u m  h a s  moved from t h e  

S o i l  m o i s t u r e  dec reased  wi th  dep th  ( s e e  Table  4 ) .  There- 

Table  4 

S o i l  Moi-sture i n  t h e  R a d i o a c t i v e  Di sposa l  Area 

Depth 
(Meters)  

0-0.6 
0.6-1.2 
1.2-1.8 
1.8-2.4 
2.4-3.0 
3.0-3.7 
3.7-4.3 
4.3-4.9 
4.9-5.5 
5.5-6.1 
6.7 
6.7-3.7 
7.3-7.9 
7.9-9.1 
9.1-9.9 
10 .7  
11.4 
1 2 . 2  
15.2 

Moisture  Content 
(% by Weight) 

6.17 
5.93 
5.43 
4.93 
7.92 
3.10 
6.60 
5.31 
4.31 
4.36 
3.98 
3.79 
3.26 
3.07 
2.84 
3.07 
2.75 
2.84 
1.89 

I n  Tab le  5 t h e  s o i l  m o i s t u r e  d a t a  o f  Tab le  4 i s  combined with t h e  

t r i t i u m  d a t a  o f  Table  3 t o  produce d a t a  on t r i t i u m  c o n c e n t r a t i o n s  i n  s o i l  

m o i s t u r e .  S ince  t h e  sampling f o r  s o i l  m o i s t u r e  was a t  c o a r s e r  i nc remen t s  
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t han  sampling f o r  r a d i o a c t i v i t y ,  some a r b i t r a r y  a s s ignmen t s  o f  s o i l  mois- 

t u r e  was n e c e s s a r y .  

t ium c o n c e n t r a t i o n s  above t h e  a p p l i c a b l e  r a d i a t i o n  c o n c e n t r a t i o n  g u i d e .  

None o f  t h e  s o i l  samples c o n t a i n e d  m o i s t u r e  wi th  t r i -  

Table  5 

T r i t i u m  Concen t r a t ion  i n  t h e  S o i l  Moisture  o f  t h e  
Rad ipac t ive  Di sposa l  Area 

Depth i n  Meters 

0 .3  
0.6 
0.9 
1.2 
1 . 5  
1.8 
2.1 
2.4 
2 . 7  
3.0 
3 .4  
3.7 
4.0 
4.3 
4.6 
4.9 
5.2 
5.5 
5 .8  
6.1 
6 .4  
6.7 
7 .0  
7.3 
7 . 6  
7 .9  
8 .2  
8 .5  
8 .8  
9 .1  
9.4 
9.8 

10.1 
10.4 
10.7 

pC i /mL 

6.85 x 
2.86 

8.69 10-5 

4.19 
7.86 

0 
0 
0 

0 

0 
1.13  10-4 
1.91 10-5 
1.27 10-5 

0 
4.82 10-5 
2.8 

2 . 1 7  
8.89 10-5 
1.09 ' 

1.72 
3.89 

1.87 10-4 

1.14 
4.27 
1.99 
2 . 7 7  
3.24 10-4 

2.18 
5.83 
2.13 10-4 

0 

0 

0 

0 

2.62 x lo-' 

Pe rcen t  o f  Standard* 

0 .7  
3 
0 
0 
0 
9 
0 
4 
8 
0 

11 
2 

1 . 3  
0 
5 

2 8  
0 

22 
9 

1.1 
0 

1 7  
39 

0 
1 9  
0 

11 
4 

20 
28 
32 
2 6  
2 2  

6 
2 1  

3r Standa rds  f o r  R a d i a t i o n  P r o t e c t i o n ,  USERDA Manual, Appendix 0524. 
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Groundwater nea r  t h e  s u r f a c e  h a s  t r i t i u m  c o n c e n t r a t i o n s  o f  t h e  

p r e c i p i t a t i o n  f a l l i n g  on t h e  ground.'' 

4 x 

d u a l  t r i t i u m  from n u c l e a r  weapons t e s t i n g  dominates t h i s  sou rce  by a t  

l e a s t  a f a c t o r  of  t e n .  Fu r the rmore ,  h a l f  o f  t h e  f a l l o u t  was between 30" 

and 50"  lq.l0 Thus,  one would expec t  t o  f i n d  n e a r - s u r f a c e  s o i l  m o i s t u r e  i n  

Albuquerque having t r i t i u m  c o n c e n t r a t i o n s  of  a t  l eas t  4 x 

Reference 12 r e p o r t s  a v a l u e  of 2.87 x lo-' p C i / m l  f o r  s u r f a c e  wa te r  i n  

t h e  r e g i o n  between 30" and 50" N l a t i t u d e ,  which i n c l u d e s  Albuquerque. 

The h i g h e s t  c o n c e n t r a t i o n  found i n s i d e  t h e  r a d i a c t i v e  d i s p o s a l  a r e a  was 

3.89 x lo-' pCi /ml ,  much h i g h e r  t han  t h e  2.87 x 

n e a r - s u r f a c e  ground water. 

Global  p r e c i p i t a t i o n  ave rages  

pCi/mL from t r i t i u m  produced ma in ly  by cosmic r a d i a t i o n .  Resi-  

p C i / m l .  

p C i / m l  expected f o r  

We have i n s u f f i c i e n t  knowledge o f  l o c a l  c o n d i t i o n s  t o  p r o p e r l y  a s s e s s  

t h e  t r i t i u m  d a t a .  A d d i t i o n a l  sampling i s  b e i n g  i n i t i a t e d  t o  i n v e s t i g a t e  

t h e  m a t t e r ,  and t h e  r e s u l t s  w i l l  be r e p o r t e d  i n  f u t u r e  env i ronmen ta l  

r e p o r t s .  

P u b l i c  Dose Assessment -- Airborne  c o n c e n t r a t i o n s  o f  argon-41 and 

t r i t i u m  r e s u l t i n g  from SLA emiss ions  a r e  t o o  low t o  be measured i n  p u b l i c  

l o c a t i o n s .  These c o n c e n t r a t i o n s  a r e  t h e r e f o r e  e s t i m a t e d  us ing  P a s q u i l l ' s  

a tmosphe r i c  d i f f u s i o n  e q u a t  i o n s  , l 3  es t  ima t e d  amount s o f  r ad  i o n u c l  i d e s  

r e l e a s e d ,  and assumed m e t e o r o l o g i c a l  c o n d i t i o n s .  There e s t i m a t e d  concen- 

t r a t i o n s  a l low a dose  e s t i m a t e  t o  be  made a t  s i t e  boundar i e s  and f o r  t h e  

Albuquerque a r e a  p o p u l a t i o n  as a whole. 

The fo l lowing  i s  P a s q u i l l ' s  Gaussian d i f f u s i o n  e q u a t i o n :  

x =  - Y 
1T0 Y =  0 u 

+ $A) 
where 

Q = source  s t r e n g t h  i n  c u r i e s  pe r  second 

u = mean wind speed i n  metres per  second 

y = r e c e p t o r  l o c a t i o n  i n  me t re s  from t h e  plume a x i s  
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h = source  h e i g h t  i n  metres 

ayOz = d i f f u s i o n  c o e f f i c i e n c i e s  i n  metres. These 
c o e f f i c i e n t s  a f u n c t i o n  o f  d i s t a n c e  from t h e  s t a c k  

f = f requency t h e  wind blows i n  t h e  g i v e n  d i r e c t i o n  

X =  c o n c e n t r a t i o n  i n  c u r i e s  p e r  c u b i c  me t re  

A n e u t r a l  Type D P a s q u i l l  m e t e o r o l o g i c a l  c o n d i t i o n  i s  assumed. A 

wind speed of 4 m / s  i s  assumed which i s  compa t ib l e  with Type D c o n d i t i o n s .  

A c o n s e r v a t i v e  s i m p l i f y i n g  assumption t h a t  y = 0 and h = 0 i s  a l s o  made. 

The maximum mean t i m e  t h e  wind blows i n  a given d i r e c t i o n  i s  11.4% (based 

on 10 years of  d a t a ) , "  

comparison, bu t  w i l l  not be used.  These pa rame te r s  a r e  used i n  E q .  1 t o  

g e n e r a t e  t h e  r e s u l t s  i n  Tab le  6. The r e s u l t s  i n  Table  7 a r e  used i n  b o t h  

s i t e  boundary dQse c a l c u l a t i o n s  and Albuquerque p o p u l a t i o n  dose ca l cu -  

l a t  i o n s .  

Reference 15 g i v e s  less  c o n s e r v a t i v e  d a t a  f o r  

Table  6 

Pasqu i l  I Equat ion R e s u l t s  Used i n  C a l c u l a t i n g  
S i t e  Boundary Concen t r a t  i o n s  

Di s t ance  from 
Re lease  P o i n t  ( m )  

50 

600 

3000 

2.52 10-9 

5.37 10-l3 

7.86 x 

80000 2 . 2 7  x 

Tab le  7 

Rad ioac  t i v e  E f f l u e n t  Data 

Release Rate 
Release S i t e  E f f l u e n t  C i  Released - (pCi I  s 1 

Area I 3H 3.11 9.86 x 

Area I1 85Kr  0.075 2.38 10-3 

Area V 41Ar  5.51 0.175 

Area V 3H 3 9.51 x 
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T h e  r e l e a s e  r a t e s  (Q) o f  t r i t i u m ,  8 5 K r  and 41Ar  from t h e  r a d i o a c t i v e  

e f f l u e n t  d a t a  (Tab le  7 )  were m u l t i p l i e d  by t h e  X / Q ' s  of  Tab le  6 .  

produc t s  were then  used t o  c a l c u l a t e  dose r a t e s  a t  s i t e  boundar i e s  

(Tab1.e 8 ) .  For each r a d i o n u c l i d e ,  we used a dose r a t e  c o n v e r s a t i o n  f a c t o r  

(DRCF), based on t h e  R a d i a t i o n  C o n c e n t r a t i o n  Guides (RCG) o f  Table  8 .  

These 

The r e s u l t s  o f  dose  c a l c u l a t i o n s  f o r  t h e  Albuquerque a r e a  are g iven  

i n  Table  9 .  The 80 km r a d i u s  a r e a  h a s  380 000 p e o p l e  (assumed t o  be  

l i v i n g  i n  a uniformly populated i n n e r  20 km r a d i u s ) .  Equat ion 2 i s  used 

t o  c a l c u l a t e  p o p u l a t i o n  d o s e s .  

km 
2 r r d r  x (DRCF) km 

( 2 )  

The i n t e g r a l  i n  E q .  2 o v e r e s t i m a t e s  4 1 A r  d o s e ,  a s  i t  does not i n c l u d e  t h e  

1.83 hour h a l f - l i f e  decay o f  t h e  n u c l i d e  as i t  t r a v e r s e s  t h e  20 km. 

Conc lus ions  -- No anomalous c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  were 

found i n  w e l l  water. Cesium-137, i f  p r e s e n t ,  was a t  c o n c e n t r a t i o n s  o f  

less than  0 .7% of t h e  RCG. T r i t i u m ,  i f  p r e s e n t ,  was a t  c o n c e n t r a t i o n s  o f  

l ess  t h a n  0.05% o f  RCG. Other  b e t a  emit ters ,  i f  p r e s e n t ,  were a t  con- 

c e n t r a t i o n s  o f  l e s s  t h a n  87% of t h e  RCG. 

Environmental  Monitor ing Program (which began i n  1959) t h e  r ange  o f  g r o s s  

b e t a  measured i n  wa te r  h a s  been 0 t o  2527 pCi /mL.  *-' 
1979 f a l l  i n  t h e  low end o f  t h i s  range and should be  cons ide red  

background. 

During t h e  span o f  S a n d i a ' s  

Samples t a k e n  i n  

No Cs-137 was d e t e c t e d  i n  v e g e t a t i o n .  S i t e  1 ( s e e  page 13) had an  

e l e v a t e d  l e v e l  o f  t r i t i u m  i n  i t s  v e g e t a t i o n .  A l l  o t h e r  s i t e s  were below 

o r  nea r  d e t e c t i o n  l i m i t s .  The uranium d a t a  i n  Table  3 f o r  uranium s o i l  

c o n t e n t  i s  below t h e  average e a r t h  c r u s t a l  c o n c e n t r a t i o n  o f  0.76 p g l g .  

I n  1 9 7 9 ,  p a s s i v e  f a l l o u t  c o l l e c t o r s  ga the red  o n l y  n a t u r a l  background 

r a d i o n u c l i d e s .  

16 
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Table 8 

Dose Rates  a t  S i t e  Boundaries 

Ra t io  of Rad ia t ion  Rat io  of 
Boundary Boundary Dose Pro t ec t ion S i t e  Boundary 

(!,Ci/rnL) $7LL t o  RCG (mr em/yr) ( m r  em/ y r  ) t o  RPG 
Guide (RPG)* Dose Rate  Di s t ance  t o  Concen t r a t ion  Concent ra t ion  Rate 

Nucl ide  S i t e  Boundary 

2.4k x 10-10 6.7 x 3.7 10-3 0.63 170 3.7 10-3 

1.9 x 10-6 

38 50 m** 

3 km 9.40 10-14 1.3 x 10-8 7.2 x 10-6 1 . 2  10-3 170 7.2 x 4IAr 

85Kr 600 m 1.87 10-13 1.0 10-7 1.9 x 10-6 3.2 10-4 170 

*Standards f o r  Rad ia t ion  P r o t e c t i o n ,  USERDA Manual Chapter  0524 

** 
Though n e a r l y  equa l  amounts of tritium were emi t t ed  from Area V and Area I i n  1 9 7 9 ,  
t h e  e f f e c t  of Area V t r i t i u m  on boundary concen t r a t ions  i s  n e g l i g i b l e .  



Tab le  9 

Annual Dose f o r  Albuquerque Area 
( i n  person-rem) 

Nucl i d e  Dose 

1 . 3  x lo-' 

6 x lo-' 

3.4 

Samples g a t h e r e d  a t  t h e  r a d i o a c t i v e  dump showed no m i g r a t i o n  o f  

uranium nor o t h e r  a l p h a  emitters.  

o u t s i d e  a d i s p o s a l  p i t .  

o f  t h e  RCG f o r  wa te r .  

T r i t i u m  i s  t h e  o n l y  b e t a  e m i t t e r  found 

The h i g h e s t  t r i t i u m  c o n c e n t r a t i o n  found was 39% 

The c a l c u l a t e d  s i t e  boundary c o n c e n t r a t i o n s  f o r  gaseous r a d i o n u c l i d e s  

are t h r e e  o r  more o r d e r s  o f  magnitude below a p p l i c a b l e  r a d i a t i o n  g u i d e s .  

These c o n c e n t r a t i o n s  cannot r e a d i l y  be  measured. 

n u c l i d e s  r e s u l t  i n  0.076 person-rem over  t h e  80 km r a d i u s  Albuquerque a r e a  

( F i g u r e  1 ) .  

person-rem o v e r  t h e  80 km r a d i u s  a r e a  (150 mremlyr p e r  p e r s o n ) .  

gaseous r a d i o n u c l i d e  impact i s  minute  i n  comparison. 

The gaseous r a d i o -  

The n a t u r a l  background found i n  t h e  a r e a  r e s u l t s  i n  57,000 

The 

Sand i a '  s N a t i o n a l  S e c u r i t y  Res pons i b  il i t  i es  

Na t iona l  s e c u r i t y  i s  S a n d i a ' s  prime conce rn ,  and t h u s  Sandia  i s  

h e a v i l y  involved with U.  S .  n u c l e a r  weapons. 

weapons l a b o r a t o r i e s ,  L o s  Alamos S c i e n t i f i c  Labora to ry  (LASL) and Lawrence 

Livermore Labora to ry  (LLL) d e s i g n  t h e  n u c l e a r  e x p l o s i v e  packages used i n  

n u c l e a r  weapons. 

f u z i n g ,  and f i r i n g  systems f o r  n u c l e a r  weapon systems.  Aerodynamic and 

s t r u c t u r a l  d e s i g n s  are a l s o  made. 

system ready  f o r  o t h e r  DOE c o n t r a c t o r s  t o  manufacture  and assemble.  

Sandia a s s u r e s  t h a t  each component i s  made t o  s p e c i f i c a t i o n s .  

DOE'S  two o t h e r  n u c l e a r  

Around t h e s e  packages Sandia d e s i g n s  s a f i n g ,  arming,  

The outcome o f  t h e  work i s  a weapon 

The l i m i t e d  t e s t  ban t r e a t y  h a s  made r e s e a r c h  on ha rden ing  of  U.  S. 

n u c l e a r  weapons t o  enemy n u c l e a r  a t t a c k  more d i f f i c u l t .  Sandia h a s  
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developed l a b o r a t o r y  means t o  s i m u l a t e  n u c l e a r  weapons e f f e c t s .  Pulsed 

n u c l e a r  r e a c t o r s  and pu l sed  e l e c t r o n  a c c e l e r a t o r s  a r e  p r i n c i p a l  t o o l s  f o r  

t h i s  r e s e a r c h .  

Sand ia '  s P a r t i c i p a t i o n  i n  Energy Research and Development 

Sandia L a b o r a t o r i e s  p a r t i c i p a t e s  i n  t h e  n a t i o n a l  e f f o r t  t o  expand o u r  

ene rgy  s o u r c e s .  The L a b o r a t o r i e s  c o n c e n t r a t e  i n  a r e a s  where i t s  e x p e r i -  

e n c e ,  e x p e r t i s e  and f a c i l i t i e s  permit  a unique c o n t r i b u t i o n .  

Nuclear Energy 

Nuclear r e a c t o r  s a f e t y  s t u d i e s  a r e  conducted f o r  t h e  Nuclear 

Regulatory Commission. The Annular Core Research Reac to r  (ACRR) i s  a 

p r i n c i p a l  t o o l  i n  t h e s e  s t u d i e s .  Systems which permit  t h e  s a f e ,  s e c u r e  

t r a n s p o r t  and s t o r a g e  o f  s p e c i a l  n u c l e a r  m a t e r i a l s  ( l i k e  plutonium and 

uranium-235) a r e  developed a t  Sand ia .  Sandia  s t u d i e s  n u c l e a r  waste 

d i s p o s a l  t e c h n i q u e s  and s i t e s .  

R a d i o a c t i v e  Waste P r o d u c t s  

Sandia e x p l d r e s  b e n e f i c i a l  uses of  r a d i o a c t i v e  waste  p r o d u c t s ,  such 

a s  s t e r i l i z a t i o n  of  sewage s ludge  with i n t e n s e  Cs-137 s o u r c e s .  

I n e r t i a l  Confinement Thermonuclear Fus ion  Research 

Th i s  r e s e a r c h  makes up one of  S a n d i a ' s  l a r g e s t  ene rgy  programs;  i t s  

purpose i s  t o  de t e rmine  i f  e n e r g e t i c  subatomic p a r t i c l e  beams o r  h i g h  

powered l a s e r s  can cause  m i n i a t u r e  f u s i o n  e x p l o s i o n s  by s t r i k i n g  (and 

t h e r e b y  compressing and h e a t i n g )  p e l l e t s  o f  deuter ium and t r i t i u m  ( a  

r a d i o a c t i v e  m a t e r i a l ) .  

produce e l e c t r i c  power. 

These m i n i a t u r e  e x p l o s i o n s  could be used t o  

S o l a r  Energy Research 

F a c i l i t i e s  f o r  t h i s  r e s e a r c h  i n c l u d e  a 5 megawatt c e n t r a l  r e c e i v e r  

t ower ,  a 12,000 squa re  f o o t  b u i l d i n g  h e a t e d ,  c o o l e d ,  and powered by a 

s o l a r  c o l l e c t o r  f i e l d ,  and a v e r t i c a l  a x i s  wind t u r b i n e .  

27  



F o s s i l  and Geothermal Research 

The l a b o r a t o r i e s  a r e  working t o  i d e n t i f y  and deve lop  t echno logy  t h a t  

can reduce t h e  t ime and c o s t  r e q u i r e d  t o  u s e  geothermal  r e s o u r c e s .  Tech- 

n iques  a r e  be ing  developed f o r  g e t t i n g  f u e l  d i r e c t l y  o u t  o f  o i l  s h a l e  and 

c o a l  fo rma t ions .  Enhanced r e c o v e r y  o f  n a t u r a l  g a s  and o i l  from t i g h t  fo r -  

mat ions i s  a n o t h e r  r e s e a r c h  a r e a .  F o s s i l  ene rgy  r e s e a r c h  o f t e n  r e q u i r e s  

f r a c t u r i n g  a g e o l o g i c a l  fo rma t ion  by  mechanical  means. The n a t u r e  o f  a 

f r a c t u r e d  zone i s  determined by i n j e c t i n g  a p u l s e  o f  Kr-85 gas  ( a  r a d i o -  

a c t i v e  t r a c e r )  i n t o  an a i r  s t r eam f lowing through t h e  f r a c t u r e  zone. 
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