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PLUTONIUM AND STRONTIUM I N  SOIL 

I N  THE LOS ALALIOS, ESPANOLA AND M N T A  FE, NEW MEXICO, ARYXS 

William R. Kennedy 
W i l l i a m  D. Purtpmun 

ABSTUCT 

Analyses for  utoniwn i so topes  2 3 8 ~  and 2 3 9 ~  and 

from t h e  Ins A l m s ,  Espanola, 8nd San ta  Fe areas t o  deter- 
mine c o n c e n t r a t i o n  l e v e l s  considered as o r i g i n a t i n g  from 
lrorld-wide f a l l o u t  from atmospheric t es t s .  On t h e  basis of  
the l i m i t e d  number of samples i t  w a s  concluded t h a t  t h e  con- 
c e n t r a t i o n s  i n  s o i l s  from t h e  area o f  s t u d y  were similar t o  
bu t  no greater than  t h o s e  r epor t ed  by o t h e r s  for s o i l  saw 
p l e s  from Colorado ,  Ohio, and N e w  York. 

s t r o n t i u m  i s o t o p e  sa, r were made of s o i l  samples c o l l e c t e d  

I .  INTRODUCTION 

lyzed for plutonium i s o t o p e s  238Pu and 239Pu 
and s t r o n t i u m  i so tope  from t h e  Los 
Blamos, Esuanola,  and Sonta Fe areas. The 
a n a l y s e s  were made t o  de te rmine  i s o t o p e  lev- 
e l s  p o s s i b l y  o r i g i n a t i n g  from world-wide 
f a l l o u t  from atmospheric n u c l e a r  tests. The 
r e s u l t s  of t h e  a n a l y s e s  are compared t o  re- 
i e renced  s o i l s  collected i n  Colorado, Ohio, 
and New York and analyzed b y  o r g a n i z a t i o n s  
other  t h a n  t h e  L6s Alamos S c i e n t i f i c  -bo- 
ra tory (U-SL). 

20 l o c a t i o n s  (Fig. 1) from f l a t  undis turbed  
areas t o  avoid concen t r a t ion  o r  d i l u t i o n  by 
wash from storm r u n o f f .  Each sample was 
c o l l e c t e d  from a 4 by 4 I n .  area t o  a depth  
of 2 i n .  The samples were prepared  and 
analyzed by mcthods o u t l i n e d  b y  T r u j i l l o  

S o i l  samples were c o l l e c t e d  and ana- 

The s o i l  samples were collected from 

~ 9 7 0 ) .  l 

I1 * m ; U T O N I W 2 3 8  
The concen t r a t ion  of 238Pu i n  s o i l  $am- 

p l e  P, 0.074 d p d g ,  ( d i s i n t e g r a t i o n  per 

minute per gram) is probably due t o  l o c a l  
a c t i v i t y .  The c o n c e n t r a t i o n s  of 
(exc luding  sample E) ranged from 0.001 t o  
0.008 d p d g  w i t h  an  average  of  0.003 dpm/z. 

The average  c o n c e n t r a t i o n  is about t h e  Same 
as found i n  r e fe renced  so i l s  c o l l e c t e d  i n  
Ohio and New York i n  l a t e  1969 and ear ly  
1970 (Table 1x1.’ 
111. PLVTONIUM-239 

23am 

The c o n c e n t r a t i o n s  of 239Pu ranged 
from 0.001 to  0.051 d p d g  w i t h  an average  
of 0.021 d p d g .  The concen t r a t ions  are 
s l i g h t l y  lower t h a n  t h o s e  concen t r a t ions  
i n  r e fe renced  r o i l s  (Table I f ) .  ’ 
I V .  STRONTIUM-90 

0.152 t o  1.921 d p d g  w i t h  an  average  of 
0.711 d p d g .  
eral ly  lower t h a n  those c o n c e n t r a t i o n s  
found in r e fe renced  soils from Colorado 
(Table 11). ’ 

The c o n c e n t r a t i o n  of  ’OS, ranged from 

The c o n c e n t r a t i o n s  were gen- 

v. ACTIYITY RATIO 239pu /90~r  
The a c t i v i t y  ra t io  239Pu/90Sr can be 

used t o  d i s t i n g u i s h  local stack emiss ions  
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A 
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F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
0 
R 
S 
T 

---- 

-ion 

TA-33 
TA-36 
wen of SSite 
WII~ of TA-50 
Eut of TA-50 
Point Wrothar 
Mesa North d WE11 0.6 

Jct. Hwy 5 & 30 
Puyr Cliffs 
Northvast of E&la 
Near La Pueblo 
Windmill Near Cundiyo 
Near Nambe 
Po)oaquc 
8 Miles North of SUIU F* 
Near Santa Fr 
Windmill bn'Ed8 An& 
Buckman 
hckman (old rlluvial fan) 

Jct.Hwy4&30 

Outline Lor Alamor County 

A 

SCALE : MILES 
0 5 - 

@-- SAMPLING STATION 

0 TOWN OR VILLAGE 
SKETCH SHOWING LOCATlON OF REGIONAL SOIL SURVEY 

Fig .  1. Locat ion  of  r eg iona l  s o i l  survey.  

r'rom world-aide f a l l o u t .  Care should be Colorado , Ohio , and New Yor!:. 
exe rc i sed  i n  areas where there may be a 
l o c a l  source  o€ 'OS, i n  t h e  s o i l s .  

The  a c t i v i t y  r a t i o s  f o r  world-wide 
f a l l o u t  i n  t h e  area range  from 0.003 t o  
0.138 d p d g  w i t h  an average  o f  0.038 d p d g .  
The average is s l i g h t l y  lower,  b u t  no t  s i g -  
n i f i c a n t l y  d i f f e r e n t ,  t han  t h e  average  i n  
re ferenced  soi ls  i n  Colorado (Table XI). ' 
VI. SUIlMARY 

The fo l lowing  table p r e s e n t s  t h e  range  
238- 239& and average  Concent ra t ion  o f  ? ? 

'OSr, 8nd a c t i v i t y  r a t i o  i n  s o i l s  from t h e  
Los Alamos, Espanola ,  and Santa  Fe areas 
t h a t  could be a t t r i b u t e d  t o  world-wide 
f a l l o u t  from atmospheric  nuc lea r  tests. 
On t h e  basis of a l imi t ed  number of 8ample9, 
it is concluded t h a t  t h e  s o i l  con ten t  f o r  
these i s o t o p e s  is no g r e a t e r  i n  t h i s  area 
than  was observed i n  s o i l s  r epor t ed  from 

I so tope  
or 

A c t i v i t y  Rat io  
23am 
23gm 

3 9 ~ / 9   OS^ 

Number 
of 

Samples 

19 
20 

2 0  
20  

Concent ra t  i ons  

0.001-0.008 0.093 
0,001-0. ~751 3.921 

0.152-1.921 0.711 
0.003-9. 13s Q. oza 
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ANALYTICAL RESULTS QF 

Sample 
Desig- 
nntlon 

A 
B 
C 
D 
E 
F 
G 
Ii 
I 
J 
K 
L 
LI 
N 
0 
P 
Q 
R 
S 
T 

Date 
Collec- 
ted 

1-27-70 
2 - 2 4  70 
1-2 7- 7 0 

1-2 7- 70 
1-2 7- 7 0 
1-2 7- 7 0 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-23-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 
2-25-70 

TABLE I 
SOILS FROM T X  I&S U N Q S ,  BS#LNOLA, A N l  SANTA FE AREAS 

d p d g  (Top 2 i n . )  Act iv i ty  Rat i o  
P1 u t o n iurm Strontium 2 3 9 ~ / 9 0 ~ r  

239- 

0.005 f 0.001 
0.003 2 0.003 
0.003 f 0.001 
0.002 t 0.001 
0.074 t 0.005 
0.004 f 0.001 
0.008 f 0.003 
0.008 f 0.003 
0.001 f 0.003 
0.002 t 0.003 
0.001 f 0.003 
0.001 r 0.003 
0.008 f 0.002 
0.001 f 0.003 

0.001 t 0.002 
0.001 t 0.002 

0.001 t 0.002 
0.001 f 0.002 
0.006 f 0.002 
0.001 f 0.002 

0.017 f 0.003 
0.005 f 0.003 
0.019 f 0.004 
0.013 t 0.002 
0.028 t 0.003 
0.040 f 0.006 

0.045 f 0.008 

0.001 f 0.003 
0.015 f 0.005 
0.018 +- 0.003 
0.012 f 0.004 
0.012 i 0.004 

0.027 f 0.005 
0.014 f 0.003 
0.031 f 0.004 

0.007 t 0.004 

0.028 t 0.005 
0.012 * 0.003 
0.021 f 0.003 
0.051 f 0.005 

0.606 i 0.088 
0,439 t 0.077 
0.403 t 0.086 
1.155 f 0.119 
0.660 t 0.090 
0.663 f 0.101 
1.115 f 0.103 
0.290 f 0.059 
0.361 f 0.066 
1.921 t 0.134 
0.948 f 0.097 
0.510 f 0.079 
0.893 +, 0.099 
0.352 f 0 . M U  

0.473 t 0.073 
1.014 f 0.092 
0.152 f 0.057 
0 .561  f 0.077 
0.895 f 0.094 
0.724 f 0.088 

0.025 
0.010 
0.047 
0.011 
0.043 
0.061 
0 .040  

0.003 
0.041 
0.009 
0.013 
0.024 
0.030 
0.040 
0.066 
0.007 
0.184 
0.021 
0.023 
0 . 9 7 0  

TABLE I1 
AMLYTICAL RESULTS OF REFERENCED SOILS FROM NEW YORK, OHIO, AND COLORADO 
Iacat ion New York'  io' ColoradoJ 

April 1970 1969 Date Collected Dec. 1969 
Number o f  4 
Samples 

2 5 

Concentrat ions 
(dpm/E) 
238m 
Range 0.0006-0.0078 0.002bO. 0064 0- 

u Average 0.0038 0.0042 

239- 
Range 
Average 0.092 0.0430 

0.09010.096 0.0420-0.0140 0.026-0.056 
0.043 

Act iv i ty  Ratio 

- '3'pu/ " ~ r  
Range 
Average -0 

1.01-1.23 
1 . 1 0  

0.022-0.056 
0.041 

2 Xrep et 81. (1970). 
3 Hartell et a1 (1970). 

LANL 
3 



-ES 

1. Patr ic io  T r u j i l l o ,  Jr . ,  "Standard 
Analytical Procedures for S o i l , "  LASL 
Group H-6, Los Alamos Gcient i f ic  Labo- 
ratory,  in preparation (1970). 

i n  S o i l  Around t h e  Rocky F l a t s  Plant: 
Health and Safety Laboratory, 'I USA=, 
HASG235 (1970). 

3. E. A. Martell, P. D. Goldan, J. J. 
Kraushaar, D. W. Shea. and R.  E. rlilliams 
Letter to  Dr. Glen T. Seaborg f r o m  
Colorado Colnmittee for Environmental 
Information, January 13, 1970. 

2. P. 1. Krey, 8nd E. P. Hardy, "Plutonium 
1 


	ABSTRACT
	I INTR(PIUCTION
	I1 ONX.238
	IV STRONTIMI-90
	Sr
	VI* S.RY
	Location of regional soil survey
	Espanola and Santa Fe Areas
	New York Ohio and Colorado


