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The envi rons  of k t c s i c e  I n t e r a a t i o n a l  World Eeadpuarters  and 

Nuclear Developzlent Fieic! Lakoratcrv near  Los Acgeies,  C a l i f o r n i a  a r e  

p e r i o d i c a l l ?  surveyed t c  d e t e r c i z e  the r a d i o a c t i v i t y  of t y p i c a l  s u r f a c e  

s o i l ,  vege taz icn ,  anc water s a m l e s .  Ir a d d i t i o n ,  ccnt inucus a i r  

s a e p l e s  ta&en a t  t he  a5ove s i t e s  provide inforrzat ioz ccnc5rning a i r -  

bcrne p a r t i c ~ l a t e  radioactivity. This r e s o r t  e ~ z c a r i z e s  t he  e2viroz-  

c s ~ t a l  a o n i t c r i a g  r e s z l t s  f o r  t h e  second qua r r e r  of 19kC. 

sc: ri - a r c  vegetat ior .  a r e  seap led  contn lv  a t  fcrtp-two l o c z t i o s s .  

Ten of these  a r e  r f t 3 i n  the boundaries of Atcnics  I ~ t e r n a t i o n a l  s i t e s ;  

t i e  rerLalni:,& t h i r t y - t r c  a r e  r i t i i n  a  t en  ~ i l e  r a d i u s  cf  the s i t e s .  

T>e averaze s o i l  an5 vege ta t ion  a c t i v i t i e s  a r e  shown i n  Tables I 

and 11. 

Location 

C!n S i t e  

Off S i t e  r 
~ - -~ ~~ 

Two r a t e r  a e l i s  a t  t ke  K.D.7.5. zre s a x ~ l e d  ncnrh' ~ y .  The average 

water a c t i v i t y  i s  shown in Table 111. 
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EEvircc.--r.-zl a i r  s ~ q 1 F z g  i s  > e r f ~ r z e d  C C ~ ~ ~ ~ U C U S I ?  Zat -,l-.e Eeac- 

c u a r t e r s  and X.3.F.L. s = t e s .  Tte  average c z n c e n k a t i ~ r  of lor5 l i v e d  

Table 111 - B e l l  g a t e r  

a i r b o x e  % e t a  e m i t t e r s  is shosr  i n  Table I V .  

. 
Location 

5.D.F.L. 

F La3ie  . -  I i n d i c a t e s  t h a t  the  secon0 qua r t e r  1 9 6 ~  sol;  r a d i c a - t i v i t y  

is  s l i g t t l y  higher  t i a n  tie 1959 average. The a i f f e r e n c e  Se t reen  GK- 

s i t e  i z d  o f f - s i t e  l e v e l s  is g e n e r a l l y  w i t s i z  the  accuracy cf t h e  

EeasureEenf. yzb:e :I 4 ~ 2 ~  , ,-,ares - t 4 a t  t ke  seccrd  q u a r t e r  l y o u  -I I 

ye,-eszticn a lpha  a c t i v i t y  i s  v i r t u a l l y  t t e  same, whereas the  be ts -  

g a e a  l e v e l  i s  l c n e r  c t an  zke 1953 average. 

A c t i v i t y  

o< 

A- r 

Table I V  - A i r  

S i r c e  A.1.P.L. opera t ions  do not  r e l e a s e  s i g n i f i c a n t  l e v e h  o r  

q x a n t i t i e s  cf r a d i o a c t i v i t y  t o  t he  s o i l ,  the  s l i g h t  v a r i a t i o n  i n  .e l l  

water r z d i o a c t i v i t y ,  Thble 111, i s  a t t r i b a t e d  r o  n a t u r a l  causes. 

Locztion 

3ead- 
qKzrters  

3 . .  

Table I V  i n l i c a t e e  a  ccn6iderable  decrease i n  a i rbo rne  beta-  

Eanma a c t i v i t y  from the 1959 averages f o r  Eeadgxzrters  and 3.D.F.L. 

Tie  k icker  1959 average i s  be l ieved  t o  have Seen causea bg f a l l o u t .  
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General  Descr ia t ion  of P r o g r m  

S c i l  a rd  v e g e t a i i o r  s a z ~ l e  c o i l e c t i c n  si?d a z a l y s i s ,  i n i z i a t e d  

i n  1952 i r  t t e  Downey, C a l i f o r n i a  a r e a ,  saE extecced t c  t h e  p r o p x e d  

S3X s i t e  i r .  K ~ F  1954, a n  t c  the  Cancga Park a r e a  i n  Decenber 1956. 
. . 

Tke Downey a r e a  survey =as  s toepec  rne r  i t o n i c s  I s t e r r a t i o n a l  

r e loca t ed  t o  Caccga Park. The p r i r a r y  yur3ose of the  envi ronaenta l  

m c n i t ~ r i z g  FragraT ' 5  t o  e ~ s - i r e  t h a t  B tcz i c s  1r. terr .at icr .al 's  oFera- 

t i o n s  a r e  c o t  c o n t r i b u t i n g  zeasz rab ly  t o  envi rcnnenra l  r a a i o a c t i v i t y  

and , a t  rhe saze  t i n e ,  t o  ~ r s v i d e  a  cont inuing check cn t t e  i n t e g r i t y  

of engi reer i -g  sa feguar -s  f o r  t t e  c c n t a i n ~ e n t  s f  r a d i o a c t i v i t y .  Due 

t o  t he  e f f e c t  cf  geographical  l o c a t i o n  on e c v i r o ~ a e n t a l  r a d i o a c x i v i t y ,  

coz3ar i scn  between s i d e l g  spread s a q l i n g  l o c a t i o n s  i s  d i f f i c c l r .  

Gseful  i n f c r r a t i o n  can be o3tained.  i o a e v a r ,  by ohserving t t e  f r e c d  

of i n i i v i 5 u a l  c r  c l o s e l y  &?aced groEFs zi 10chti33.s. 

F~~ -LC G,-s reason ,  s a z p l e s  a r e  c o l l e c t e d  i o n t k l y  i n  f i v e  survey  

nreas  i nc lud ing  C a n c ~ a  Park (2) .  Sanra S ~ s a n a  E o m t z i n s .  E i r i  V " l l e g  

acd P u s s e l l  Valley. Forty-two sabp l ing  s t a t i o n s  a r e  c u r r e n t l ~  e s t a b l i s h -  

ed wi th in  t he  i n d i c a t e d  a reas .  The ~ a x i n u a  s a s p l i n g  s t a t i c n  d i s t ance  

f r o s  t he  Xuclear D e v e l o p ~ e ~ t  F i e l d  ;a%oratcrg a t  S a ~ t s  Susens is 

approxina te iy  t e r  miles .  Sasp l ing  s t a t i o n  l o c a t i o n s  a r e  inciicated sn  

F ignres  1, 2 ,  end 3, and i n  Table V I .  

During e a c t  caie-dar  q u a r t e r ,  a p p - c x i x a t e l i ~  126 ss i l ,  126  vegeta- 

t i o n ,  21 water and 90 e n s i r c x i e n t a l  sir s a a ~ l e s  a r e  cb ta ined  a u i  

a ~ a l g z e d  by t t e  3 e a l t t  an6 Sa fe ty  Laboratory f o r  g r c s s  a lpha  end/or 

beta-ga5sa a c t i v i t y .  

Kethods 

SOiL 

Surface s o i l  types  a v a i l a c l e  f c r  s a ~ 2 l i n g  range from ~ ~ C C ~ F C S ~ C ?  

g r a n i t e  t c  c l a y  arc sasdy loan.  Co:' -,ected s a q l e s  r ep re sec t  t he  top 

one ha l f  inch l a y e r  of grouna sur face .  Tte s o i l  i s  sacbed i n  s a a f l  

p l a s t i c  c c n t a i n e r s  nsich a r e  :ken takec  t o  t h e  i a b o r a t o r y  f o r  ana lys i s .  

S a p l e  p repa rz t i cn  c o n s i s t s  s f  t r a n s f e r r i n g  t t e  s o i l  t o  r)grex beakers  

an& dr..' ,,ng i n  a  r a f f l e  furnace a r  JCCO censigrade f o r  e i g h t  i c u r s .  



A f t e r  c o o l i n g  t t e  szil i s  s c r e e n e c  t o  c t t a l r .  uni fcru .  r a r t i c l e  s i z e s  

f o r  c c u r t i n ~ .  Cne g a l  z l i s u c t s  c f  r3e  s c r e e z e d  ssi l  a r e  t h e n  

t r a n s f e r r e d  t c  s t ~ i ~ l e s s  s r e e l  ~ l a n c t t t s  2nd f i x e d  w i t h  c s l l c d i o n  

hcetsne s c l u t i c n .  

T t e  z r e z i r e d  - - s s r p l e s  s r e  then  c c x r t r d  i n  a t h i n  windox, & a s  f low 

F r o F c r t i o n z l  c c u c t e r  c n l i b r a t s c  wi th  7a  J+f ( w i t h  and w i t k c u t  a l p h a  

? .bszrber ;  zzd x ~ ~ .  The K" LG t h e  f o r =  c f  c r y s t s l l i n e  KC1 is  used 
. - t c  c c r r e c z  f o r  s e l i  a b s o r p t i c L  i n  r t e  s i l ~  and v e j e r h t i o n  s a n p l = s .  

m ~ t i s  s e t s c d  a f f c r d s  t t e  x i n i m u ~  S t t e c t i o n  ;izi;s e?srE i x  Table  V. 

k i l e  te:;@r s e n s i t i v i t y  and a c c u r a c y  a r e  ~ o s s i b l e ,  t t e  a c i d i t i c r a l  

c c u x t i z ~  t i l e  r e q u i r e d  is n c t  war ran ted  f o r  r o u t i x e  a n a l y s i s .  

Table  V - Kininurn D e t e c t i o n  L i n i t s  
a t  95% Ccxf icence  Level .  I Sample I A c t i v i t y  I Miniauu i ) e t ec t=on  L imi t  1 

V e g e t a t i c n  s a a p l e s  o b t z i n e a  i n  t h e  f i e l d  a t  each  s t a t i o n  a r e  of 

tt, same p l a c t  t y s e  wherever  p o s s i b l e ,  an5  a r e  g e n e r a l l y  sun  f l o w e r  

o r  wi ld  t o t a c c o  p l a c t  l e a v e s .  These p l a n t  t::pes r a i n t a i x  an  a c t i v e  

r a t e  of growth i a r i n g  t t e  dry s e a s o n ,  a c h z r a c t e r i s t i c  uncomon t o  

rest o t h r  ?la-t t y p e s  i c d i g e n c u s  t o  t t e  a r e e .  V e g e t a t i o x  l e a v e s  

t c  be s a r ~ l e d  a r e  s t r i p s e d  f r - T  the  p l a n t  s a c  p l a c e d  i n  i c e  c r e z n  

c a r t s c s  f o r  t r a n ~ f e r  t c  t h e  E e a i t k  end S a f e t y  Lakora to rz .  

F r e p a r a t i o a  of s a a s l e s  f o r  a c a l y s i s  i ~ c l u d e s  r i n s i n g  i n  d i s t ; l l e d  

FZ**- - - -  ts r e z Y e  f c r e i g c  ~ a t t e r  and p l a c i n g  is  p o r c e l a i n  c r u c i b l e s  f o r  

r e ? u c t < c n  t c  ask .  The c r a c i b l e s  a r e  ? l a c e d  i r  s z x f f l e  f x r n a c e  a t  

5CG0 cen t i , r e&e  f c r  a ~ s r o x i r a t e l ~ ~  ei,ht h e a r s .  %is a s k i n g  time 

i s  s u f f i c i e z t  t o  produce a f i n e l y  d i v i d e d ,  c z r p l e t e l g  o x i d i z e d  ash 



of uniform dens i ty .  Three hundred u i l l i g r a r  a l i q u o t 6  cf ash frcm each 

c r u c i b l e  a r e  then weighed end t r a n s f e r r e d  t o  ~ t a i n l e e s  s t e e l  p lanchefs  

f o r  a n a l y s i s .  Ana ly t i ca l  n e t t o a s  a r e  t t+ s=e  a s  f o r  ssil samsles.  

S e n s i t i v i t g  and accuracg a r e  shown i n  Table V. 

WATER 

San?les or^ s e l l   rat^: a r e  oc ta ined  a t  the  Xuclek- Deveicpnent 

F i e l d  Laboratory. The water i s  drawn i n t o  one l i t e r  polyethylene 

b o t t l e s  f o r  t r a o s f e r  t o  :he l abo ra to ry .  The samples a r e  measnred i n t o  

500 m i l l i i i t e r  volumetr ic  f l a s k s  and then eva7orated i n t o  c r y s t a l l i z i n g  

d i s h e s  a t  approximately 90•‹ cent igrade .  The resic 'ue s a l t s  a r e  t r a n s f e r -  

r e d  t o  s t a i n l e s s  s t e e l  ~ l a a c h e t s ,  wetted t o  ~ r o d u c e  an even c ' e ~ o s i t i o n  

i n  t h e  ? l ancke t ,  re-dr ied and counted i a  the  p r o p c r t i o n a l  sye tea .  

S e n s i t i v i t y  a n i  accuracy a r e  stown i n  Table V. 

AIR 

E ~ v i r o n ~ e n t a l  air sa=sLi=g is  condncted c c n t i n t i o u s l ~  at  the Head- 

q u a r t e r s  and HDPL s i t e s  bg automatic twenty fou r  hour s t e p  cyc le  air 

~ c n i t o r s .  Airborne > a r t i c u l a t e s  a r e  c o l l e c t e d  on a  f i xed  f i l t e r  t ape  

which i s  ~ c v e d ,  a i t e r  each t w e n t y - f o z  hour pe r iod ,  t o  p lace  tDe new 

s a n ~ l e  beneath a  t h i n  window G.H. d e t e c t o r .  k t  p re - se t  i o t e r v a l s ,  

u s u e l l y  twenty ~ i n u t e s ,  t t e  n u ~ b e r  of counts observed by tke  s c a l e r  

+wing the i n t e r v a l  is  reco r i ed .  

It has  beer. deter l r i red t h a t  f c r  t h i s  t ~ ~ e  c f  i n s t ruEen t  twice t h e  

count ing r a t e  a f t e r  18.6 hours decay minus the  count ing ' ra te  a f ' t e r  8 
hours  decay c l o s e l y  apsroximates  t i e  i ccg- l ived  cca t r ibn t ion .  This  

count ing r a t e  can be converted e a s i i y  t o  t he  average long-l ived a i r -  
3 borne a c t i v i t y  (uuc/s ) dur ing  the  s a p l i n g  ae r iod .  The m i r i ~ u n  

d e t e c t i o n  l i a i t ,  which v a r i e s  sonewhat between i n s t r u n e n t e ,  i s  cn 
3 t h e  order  of C.04 uuc/m . 

When abnor sa l ly  high a c t i v i t i e s  a r e  observed. the  d a t a  i s  l o t t e d  

t o  d e t e r s i n e  t h e  presence of sho r t - l i ved  a c t i v i t i e s  o the r  t h m  radon 

and thoron daughters .  I f  f a l l o g t  i s  suspec ted ,  saogles  a r e  removed 



t o  t ~ e  laborator:. xhe re  t h e i r  decay  is c b s e r v e c  f o r  a p e r i o d  of 

s e v e r z i  days  t o  s e v e r a l  weeks. I f  t h e  a c t i v i t ~  decags  as a f u n c t i c n  
cf t-1.2 , t i e  data is  e x t r a p c l a t e d  i n  o r e e r  ts fizd t h e  d z t e  cf o r i g i n .  

T h i s  i a t e  is then coznared  w i t h  t h e  d a t e s  c f  ; c b l i c i z e d  n u c l e a r  d e t c n a -  

t i o n =  i n  crcier :o a e n c c s t r a t e  t h a t  t h e  a b n o r z e l  a i r j o r n e  a c t i v i t y  was 

nct caused by dtorics I n t e r n a t i o n a l  o 2 e r a t i c n s .  



S X  3 e a c t o r  
. . 

S33 T e r l z e t e r  D r a i n a ~ e  o X t c h  
~ ~ i l d 2 ~ ~  ~ 6 '  -116 L c t  

Iflest of 9.: - * l - c ~ - . ~  7 - 2  .%- :>2,5 

B u i l d i n g  365 --- Rocketdyne -?+tent ion R e s e r v o i r ,  --ia 

Rocketdyne ?l2 

2ccketdyne  F-3 

Ftocketdgne PFL 

S a l s a  Susana  S i t e  Access  3 o z c  

S a r r a  Susana  S i t e  Access  aoad 

K 3 i i  ? + a c t o r  

S o d i u c  S u r n i ~ g  Fad 

Cangor below 3 u i l Z i ~ -  6 G22 

i?eseda Blvd. a n 3  Venzura 31vd. 

Topanga Canyon 3 1 v l .  and Ventu ra  S l v i .  

I s p a n ~ a  Cvl yon E v d  . a22  Jarcwen S t .  

E0panga Canyon Blvd. an& S a t i c o y  S t .  

S e ~ t a  S x a n z  PacTl i t> :  5 n 3 - a ~ c e  

Topanga Canyon a l v d .  a c 4  Devocsh i re  S t .  

Reseda 3176. and Devonski re  S t .  

Xeseda J l v c .  a a d  XorCtoff  S t .  

Reseda 31vc. a n c  S c e r z a n  Zay 

H e a d q u a r t e r s  

DeSoto Ave. ax! Flunmer S t .  

Bord to f f  S t .  and  Mason 6ve.  

DeSoto Wve. and P a r t h e n i a  S t .  

Zanoga Lve. zad  Xordhoff S t .  

S a r t a  Susaca  K n o l l s  

50s L n g e l e s  kve.  at  Bridge 

50s k n g e l e a  Bve. and  Sycau.ar: Road 

Tapo Cazyon 

i o s  Angeles  Ave. and  S l n a i c a . R o a d  



S t a t i o n  S c n ' t  Locat icn Con't 

Ee ie r  Zenycn 

3razcieie C E ~  Zntrance 

Ecor~a r i c  Roai and CEa?i l lo  Xoed 

xzorZarx aoad st C:: Fusplrg S = c t i c a  
. 

F!oorpar& Roac asd Ventura 31vd. 

Ventura Blvc. a: P z t r a r o  ?oak 

Ver tc ra  31vd. zt Ccrne l l  Ccrners (Agssra? 

Venrura Blvd. a t  Calabasae 

Aor Radlcac t ive  E a t e r i a l s  C i s3csa l  k rez .  
Nuciehr Develcpment F i e l d  Sa5orh to ry  

S X  Pertr re ter  Drainage DitcF 

Rccketdyne Retent ion Beservoi r ,  PFL 

;:ell Xater  f r c z  Engineering Tes t  Bui ldizg 

$ e l l  Water f r o n  Yuilding 363 
Run Cff C o l l e c t i c c  S s m ~  

Ediscn S c c l i z g  Torer  

S X  Reten t f r~n  3- 

SV - S c i l  a r c  Vegetat ion 

ff - Z a t e r  








