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T h i s  report the kchlaction, analyses, and evaluation of soil ,  

vegetation, and water samples from the local  environment surrounding SBn,dia 

Corporation ( ~ r e a  V), the City of Albuquerque, and Rernalillo and Sandoval 

Counties, New Mexico. . . 

INTRODUCTION 

The planned startup i n  1961 of Sandia Corporation1 s SPRF (~and ia  Pulsed 

Reactor Facility) and SERF (Sandia agineer ing Reactor Facility) necessitated 

a preoperational survey to establish background radiation levels. SPRF i s  an 

uareflected, enriched uranium assembly similar t o  the Los A l m s  Scientific 

Laboratoryls Godiva 11. SERF i s  a normal-water moderated reactor using 

93 percent enriched i-235 me1 and operating a t  a peak power level  of 5 mega- 

watts. 

To accomplish this mission, soi l ,  water, and vegetation were analyzed fo r  

strontium-90 - yttrium-90, cesium 137 (sr90-y90, CS-137), and gross beta 

activities.  The size of the program i s  limited to an annual labor expenditure 

of one to one and one-half man years. Because the program i s  a relatively 

small one, the sampling ra te  i s  quarterly. sr90-y90 and Cs-137 were chosen 

fo r  study because they are  longlived f ission products and are  l ike ly  t o  collect 

i n  the environment. Other isotopes such as barium-l40 and uranium-238 have 

been occasionally examined. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Located on a mesa, the SPRF-SIiXF s i t e  ( ~ e c h n i c a l  Area V) i s  bounded on the 

west by the Rio Grande, on . the  north by Tijeras.Arroya-Canyon, on the south 
. ' I  

by 'Hel l l s  Canyon Wash, and on the eas t  by the Manzano Mountains. 

The climate of the area i s  termed Arid Continental. Half the 8-inch average 

.annual r a i n f a l l  occurs between July and September, with the winter months being 

very dry. Temperature ranges a r e  large,  but.extreme temperatures such a s  O°F 

o r  100°F a r e  infrequent. Wind a c t i v i t y  occurs mostly during the l a t e  winter 

and ear ly spring months. On l e s s  than 13 percent of the days during the year 

does the maximum wind velocity reach 30 miles per hour. 

. , 

The water table  a t  the reactor s i t e  i s  about 4.50 f e e t  below the surface. 

Indications a re  tha t  ground water beneath the s i t e  moves from eas t  t o  west 

toward the Rio Grande. 

PHILOSOPHY 

For Sandia Corporation's %vi.ronmental Health responsibi l i ty  incidental  t o  

. . .  the  operation of SPRF and SEW,,the following apply a s  primary missions. 

1. Determine population exposure l eve l s  t'o radioactive environmental 

contaminants t h a t  can be traced t o  (a) normal background radiation, 

o r  (b) Sandia reactors. 

2. Check effectiveness of established control measures a t  the reactors. 

3. Have established records of normal population radiatTon leve ls  tha t  

would be of use to  Corporation management i n  l i t i g a t i o n  proceedings. 

Complaints from the general populace al leging unusual radioactive l eve l s  i n  

: t he  cnvironment can then be verif ied o r  rejected. The degree of long 



to any cause can also be assessed. 
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SAMPLING SITES (OLD AND .NEW) 

: Thls report was prepared a s  an account of ~ o v e r n d e n t  sponsored work. Neither the United 
States, nor the Commlsslon, nor any person actlng 06 behalf of the Commlsslon: 

A. Makes any warranty o r  representatloo, expredsed o r  Implled, wlth respect to the accu- 
racy, completeness, o r  usefulness of the inbrmntlor/ conmlned In thls report, o r  that the use 

' < of any Informntlon, apparatus, method, o r  process hsclosed In thls report may not lnfrlnge 
privately o w e d  rights; o r  ' \ I 

B. Assumes any Llabllltlee with respect to the ube of, o r  for damages resultlag from the 

OLD SITES 

The original  program was i n i t i a t e d  i n  December 1958. A t  t ha t  time, the . '  

location of environmental survey s i t e s  was based on the idea tha t  those areas 

' 

should be sampled where possible radioactive releases from the reactors are  

use of any InformaUon, apparatus, method, o r  proceds dleclosed In thls report. 
As used In the above. "person nc&g on behalf of Ulc Commlsslon" Includes any em- - 3 - ployee o r  contractor of the Commlsslon, o r  employee of such contractor, to the extent that 

such employee o r  cpntractor of the Commlsslon, o: employee of such contrnctor prepares. 
disseminates, o r  provldes access to. any iniormatioh pursuant to hls employment o r  contract . 
with the Commlsslon, o r  hls employment with such Mntractor. 

! 
term increase i n  environmental radioactive levels  above n o d ~ ~ v a l u 6 s  tradeable 

l ike ly  to be concentrated. It was thought tha t  such a program would of fer  the 

most rapid detection of an abnormal change i n  the environmental radioactive 

levels. Accordingly, the majority of sampling s i t e s  were located 0n.a  re la t ive ly  

unpopulated Southwest-Northeast l i n e  along or  i n  Tijeras Arroyo-Canyon, through 

which surface a i r  flow from Technical Area V i s  predominant, so seen i n  Slide #2. 

s1m 

A re-evaluation of the survey program i n  the ?dl of 1960, indicated tha t  more 

emphasis should be given to a d i rec t  check on the radioactive levels  of the 

population areas of metropol.itan Albuquerque. Accordingly, a.ddi,t.i:r?nal sampling 

s i t e s  were proposed, zs seen i n  s l ide  #3. I f  leve ls  .of radioact ivi ty higher 

than normal a re  found to increase a s  one progresses from Line I t o  Lines I1 

and 111, the sources'of the radioactive release w i l l  be traceable t o  Technical 

Area V, e i ther  SERF, SPRF, or  perhaps one of the non-Sandia f a c i l i t i e s  i n  tha t  

general area which u t i l i z e  radioactive isotopes.' A general overal l  increase 

f o r  a l l  s i t e s  v i l l  ind.icate e i ther  general-area f a l lou t  o r  a release from the 

reactor area. 

On'lkrch 1963 s i x  additional s i t e s  fo r  s o i l  and vegetation samples and f ive  s i t e s  

f o r  water were added, as seen i n  s l ide  #4. 
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Water 

A 1 - l i t e r  sample i s  taken. Use i s  made of a p l a s t i c  o r  glass  jug which has 
. - 

beBn -cleaned with detergent and concentrated hydrochloric acid, then rinsed 

thoroughly with tap water and f i n a l l y  rinsed with d i s t i l l e d  water. 

1. Samples from water .systems: 

Mhen samples a re  collected from water systems, the water i s  collected 

from taps t h a t  a re  i n  frequent use. Well samples a re  talcen before 

any treatment f o r  human consumption and a f t e r  r insing the container 

with the  water being sampled, 

2. Samples from pools and r ivers  :. 

Often i n  the Southwest, par t icu lar ly  around Albuquerque, idea l  

water sampling techniques cannot be accomplished. I n  t h i s  more 

usual case, the water sample i s  collected, but *th appropriate 

remarks made about i t s  conditions of collection, t o  include: 

stagnant o r  flowing water, shellow o r  deep, and approximate distance 

from the shore l i n e  f o r  the Rio Grade  water samples. 

So i l  ' 
7 

Soi l  i s  collected from an area one foot  square by one inch deep i n  a 

vegetation-free area and placed in  a labeled p l a s t i c  bag u n t i l  analysis. 

Available grass which i s  chara.cteristic of the sampling s i t e  i s  collected i n  

such a manner t h a t  no roots o r  s o i l  contaminate the  sample, . The amount taken 

i s  apprnldmat-ely 500 grams, and it i s  stored i n  p1asl;io bags with a i r  holes 

t o  prevent decomposition before analysis, Slide #5 shows the type and number 

of samples collected. 



CHEMICAL AISALY SES 

Radiochemical techniques have been ins t i tu t ed  tha t  give the best  possible 

determination, consistent with time and personnel a l lot ted.  The techniques - 

were standardized- by adding known amounts of radioactive isotopes t o  so i l ,  

vegetation, and water samples. The poss ib i l i t y  tha t  t race  amounts of 

radioact ivi ty  a re  present i n  reagents i s  also considered, 

' .  M 

The chemical recovery on each isotope on each analysis i s  determined by 

weighing the amount of ca r r i e r  recovered. A l l  samples are, mounted i n  a 

standard manner and counted against a standard spike sample mounted i n  the 

same way. To expedite the strontium analysis, the prec ip i ta te  i s  allowed t o  

s e t  fo r  tl.10 weeks t o  allow f o r  yttrium growth. The sample i s  then counted 

against a standard Sr  90-~90 sample prepared i n  the same manner, 

PREPARATION OF SMPLES 

a. Dry the s o i l  on a hot p l a t e  o r  oven a t  90°C f o r  one hour, then mix 

approximately one pound on a r o l l e r  m i l l  f o r  15  t o  20 minutes. Screen 

through a 10 mesh s!-eve. 

b. Weigh 5 t o  10 grams in to  a sui table  beaker. 

e. Proceed with appropriate procedure. 

a. Pulverize i n  a tkr ing  blender about 50 grams of vegetation. Weigh 

10 gm. i n to  a porcelain crucible. Heat in .  . a . - muffle -. -- - furnace -. a t  450°C . . .. . 

L E G A L  N-E 
u n t i l  only a white ash remains.  his report wns prepared a s  an account of Government sponsored work. Neither the United 

. States, nor the Commission, nor any person acting o$ behalf of tbe Commission: 
A. Mnkes m y  wnrrnnty or rapre.senIntln", expronocd si In~~rlled, with reapect & the accu- 

' mcy,  completeness, or usefulness of the fnforma~o;  contained in this report, or that the use 
of m y  inbrmntlon, apparatus, method, o r  DroceRR disclosed in thls rcpS1'1 may not Infringe 
prlvateiy owned rights; or I 

8. Assumes nny Liabilities with respect to the ube of. o r  for damages resulting from the 
u'se of any intormntion, apparatus, method, o r  procees disclosed in thlhla report. 

As used in the above. "Person a c t h g  on behalf of the Commission" includes any em- 
ployee o r  conlrnctor of the Commission, o r  employee of such contractor, to the extent that , 
such employee o r  contractor Of the Cammlssion. o i  employee of such contractor prepares. I 
disseminates, o r  pravldes access to, any informatlo; pursuant to hla employment o r  contract 
with the Commission, o r  his employment wlth such cpntmctor. I 
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b. Cool and weigh ,1 gram in to  a 250 m l  beaker and proceed with the 

appropriate determination. 

. a. Evaporate 1 l i t e r  of water with about 1 0  m l  of HNO on a hot plate.  3 
be Proceed with the appropriate determination. 

CURRENT GkTA 
I 

Results 

Analyses on so i l ,  water and vegetation have been conducted since February 

1959, The following average values have been obtained, a s  shown i n ' s l i d e  #6. 

Correlation with Published Data 

Considering tha t  every par t  of the country has unique meteorological con- 

d i t ions  and backkround radioactive isotope levels ,  our data has been found 

.b correlate  sa t i s f ac to r i ly  with published environmental data. Vegetation 

correlation i s  d i f f i c u l t  since the l i t e r a t u r e  a c t i v i t y  values a re  s ta ted  a s  

"ac t iv i ty  per gram dried weights1' o r   sometime.^ s ta ted on a "per gram wet 
- .  

weightu basis. Our values a re  on a "per gram ash" basis  where the ash i s  

vbtaiiled a t  4500C. -Recent samples, fo r  example, have had a r a t i o  of wet 

weight t o  ash weight equal t o  about 12. 

\later data  i s  divid.ed in to  tha t  coming from surface waters, and t h a t  or5.einatdng 

from deep wells. Wen though the number of samples contributing t o  a par- 

t i c u l a r  average may be s t a t i s t i c a l l y  small, t h i s  c lass i f ica t ion  i s  f e l t  to 

demonstrate t h a t  surface crater a c t i v i t i e s  a re  generally higher than deep well 

water ' ac t iv i t ies .  



Since Sl'RF 'did not begin operation u n t i l  the spring of 1961, and SBJ? i n  the  

spring of 1963, a l l  the d~. ta  collected through January 1961 i s  character is t ic  

of background radioisotope levels. 




