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ABSTRACT 

Environffiental monitoring at Atomics International 

is performed by the Laboratcry Unit of the Health and 

Safety Section. Soil, vegetation, water, and air a-e 

routinely sampled up to a distance cf 10 mlles from 

Atomics Internatlocal yroperty. 2adicactivlty in tie 

environ~ent generally decreased during tie last six 

months of 1953, altnsugh soil beta-gamma and Chatsvortn 

Reservoir rater alpha radioactivity increased since the 

first half of the year. The environmental radioactivity 

reported nerein is attributed to nuclear weapons tests 

and to natnrally cccurring fluctuations, not to Atouics 

Internaticnal operations. 



Figure 1. Atomics International World Headquarters  







Atomics I n t e r n a t i o l a l ,  a Divis ion of North American Aviat ion,  

Incorpora ted ,  has been engaged i n  atomic energy r e sea rch  and development 

s i n c e  1946. The company des igns ,  develops,  a3d c o n s t r u c t s  nuc lear  

r e a c t o r s  f o r  centra; s t a t i o n  and compact o w e r  p l a n t s  and f o r  medical ,  

i n c k ~ s t r i a l ,  and s c i e ~ t i f i c  app l i ca t iocs .  

The company occupies acaern f a c i l i t i e s  i n  Canoga Park,  C a l i f o r c i a ,  

approximately 23 miles  northwest of downtown Lo6 Bngeles (Figure I). 
The 290-acre Nuclear Development F i e l d  Laboratory (Figure  2:. equipped 

with ex tens ive  t e s t i n g  f a c i l i t i e s  f o r  t h e  support  of a d v a ~ c e d  nuc lear  

s t u d i e s ,  is loca t ed  i n  the  Si l r i  H i i l a  of Ventura County approximately 

29 mi les  nortkwest of dovctown Lo6 Angeiea. The loca t i c r .  of t he  above 

s i t e s  i n  r e l a t i a x  t o  nearby c o r n u n i t i e s  is shorn i n  Figure  3. 

The bas i c  concept of r a d i o l o g i c a l  hazard c o n t r o l  a t  Atonics  

I n t e r n a t i o r a l  ~ e q u i r e s  t o t a l  containment of r ad ioac t ive  m a t e r i a l s  and, 

t h r o a g t  r i g i d  ope ra t iona i  c o n t r d s ,  n i n i n i z e s  e f f i u e n t  r e l e a s e s  and 

e x t e r a a l  r a d i a t i o n  l e v e l s .  The envi ronxenta l  monitoring program pro- - 
vises a check on t t e  e f f e c t i v e n e s s  cf t he  conpany's r a d i o l o g i c a l  

s a f ezy  procedures and of engineer lnd safeguards  incorpora ted  i n t o  

f a c i l i t y  design.  

The environs of Atonics I n t e r n a t i o n a l  Headquarters and the 

Nuclear Development F l e l d  Laboratory (NDFL) a r e  surveyed monthly t o  

determine the concent ra t ion  of r a d i o a c t i v i t y  i n  t s i c a l  su r f ace  s o i l ,  

vege ta t ion ,  and water samples. Also, continuous environmental a i r  

monitoriag at  the  s i t e s  provides  informat ion concerning hirborne 

p a r t i c u l a t e  r a d i o a c t i v i t y .  This  r e p o r t  summarizes emironmenta l  

monitoring r e s u l t s  f o r  the  l a s t  s i x  months of 1963 and compares the  

1963 d a t a  with  previous years.  

S o i l  and vege ta t ion  a r e  sampled monthiy at  51 loca t ions .  Thi r teen  

sampling s t a t i o n s  a r e  l oca t ed  wi th in  t he  boundaries of Atolrics I n t e r -  

n a t i o n a l ' s  s i t e s  and a r e  r e f e r r e d  t o  a s  "on-site" s ta tLons.  The 

remaining 38 a t a t i o n s ,  l oca t ed  wi th in  a 10 mile rad2us of the  s i t e s ,  

a r e  r e f e r r e d  t o  a s  "o f f - s i t e "  s t a t i o n s .  

r~ A. ENVIRONUEEITAL RADIOACTIVITY DATA - 1963 

The average r a d i o a c t i v i t y  concent ra t ion  i n  612 s o i l  and 

vege ta t ion  samples is presen ted  i n  Tables I and 11. 
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TAB= I 
SOIL RkDIOhCZ'IVITV DATA - 1963 

1.a. SEMIANNUAL kVZRkG3S 

1.b. MOSTHLY AVERAGES 

it. ii 
I1 .b. MONTHLY AVERAGES 

. 
J 
'2.51 
to 
0.57 
40 

0.39 
to 
0.42 

36 

Activity 

a 

P- Y 

a 

P-y 

F 

0.46 

35 
0.40 
to 
0.42 

31 

M 
0.43 
to 
0.47 

42 

0.44 
to 
0.46 

42 

A 
0.42 
to 
0.44 

41 

0.39 
to 

c.hj 

41 

0.32 
to 
0.38 

51 

0.37 
to 
0.41 

48 

M J  
0.37 
to 
0.41 

56 

0.37 
to 
C.41 

49 

J 
0-37 
to 
0.39 

48 
0.27 
to 
0.36 

56 

A 
0.36 
to 
0.38 

47 

0.36 
to 
0.40 

51 

S 

0.58 

45 
0.41 
to 
C.44 

42 

0 
0.34 
to 
0.35 
48 

0.39 
to 
0.43 

h1 

R 

0.L20.38 

41 

0.42 
to 
0.46 

40 

D 

41 

0.38 
to 
c.40 

35 



Process water used a t  t he  NDFL is obtained from wel i s  and 

s t c r e d  i n  5'2,000 ga l ion  ranks. Potable  water is de l ive red  t o  t he  

s i t e  by a  vendor and is riot analyzed. 'Neil water i s  s a p l e d  

monthly from rhe sup31y sy~teff i  a t  two loca t ions .  Tie average n e l l  

water r a d i o a c t i v i t y  is presen ted  i n  Table 111. 

TABLZ I11 
v*  K X D I O A C T I V I T Y  3ATA - 1963 

1II.b.  - MONTHLY AVERAGES 

1II.a. - SEMIA?fKUL AVE=GES 

S o i l ,  vege ta t ion ,  and water a r e  sampled ~ o n t h l y  at  Chats- 

worth Reservoi r ,  which i s  operated by the Lo6 Angeles C i t y  D e p r t -  

ment of Bater and Power. S o i i  &?d vege ta t ion  r a d i o a c t i v i t y  d a t a  

f o r  t he  r e s e r v o i r  a r e  averaged i n t o  d a t a  presen ted  i n  Tables I ,  11, 

V I ,  and V I I .  KormaLy, foc r  r a t e r  samples a r e  obzained from the  

lake  s u r f a c e ;  however, the  r e s e r v o i r  was drained i n  October, 1963 

f o r  naintenance thereby prevent ing I 'urther su r f ace  water s m p l i n g  

during the  year. A f i f t h  sanple  is obtained from the  r e s e r v o i r  

supply i n l e t  l oca t ed  on the nor th  s i d e  of the  laice. The average - r a d i o a c t i v i t y  concent ra t ion  i n  su r f ace  and supply water samples 
i 

is  presen ted  i n  Table IV.  

Location 

rnEL 

A c t i v i t y  
a 

P-Y 

F i r s t  Half-1963 Las t  Salf-1963 

No. S a m l e s  

1 2  

12  

Xo. Samples 

1 2  

12  

Averege 
u u c / l i t e r  

0.22 to0.23 

10  

Average 
u u c / l i t e r  

'2.12 t 0 C . 1 3  

4.2 t o  4.4 



TABLE IV 
CHATSWORTH RESERVOIR WATER RADIOACTIVITI  DATA - 1963 

1V.b. - MONTHLY AVERAGES 

~. 

1V.a. - SZHIANNUAL AVZRAGES 

No samples due t o  dry  r e s e r v o i r  

Sampling of environmental a i r  f o r  p a r t i c u l a t e  r a d i o a c t i v i t y  

is  performed continuously a t  both t h e  Yeadquarters and HDFL s i t e s .  

- ~ a r z l e  - -- .. 
Lake 

Surface 

Su2ply 

k i e  t 

A i r  i s  drawn through a f i l t e r  wkich is  counted, a f t e r  a  72-hour decay 

Las t  Ealf  - 1963 

per iod ,  f o r  long-lived r a d i o a c t i v i t y .  Tie average concent ra t ion  of 

long-lived b e t a  e m i t t e r s  i s  presen ted  i n  Table V. 

A c t i v i t y  

a 

p-y 
Q 

&Y 

Ks. S a ~ d e s  

13 

13 

6 
6 

Average 
u u c / l i t e r  

1 .0 

16 

0.69 

7.8 

F i r s t  Xalf - 1963 

TABLE V 
AIRBORNE RADIOACTIVITY DkTA - 1963 

SEMIANNUAL AVERAGES 

Nc. Saanles  

24 

2k 

6 
6 

S i t e  

Headquarters 

NDFL 

-*-verage 
u u c / l i t e r  

C.75 

1 9  

2 . ~ 6  

10 t o  11 

P-y 

8-Y 

Last Half - 1963 F i r s t  Half - 1963 

No. S a m ~ l e s  

181 

151 

No. Samvles 

179 

- 141 

Average 

uucfi3 . 
3.7 

2.7 
- 

Average 

u u c h 3  

9.6 

6.9 



Table I shows a decrease,  dur ing the  l a s t  s i x  months of 1963, 
i n  "on-site" s c i l  a lpha  r a d i c a c t i v i t y  and a  probable decrease i n  

"of f - s i te"  a lpha  r a d l o a c t i v i t y .  S o i l  be ta -gama r a d i o a c t i v i t y  

increased  i n  both "on-site" and t t o f f - s i t e "  samples; however, s ince  

t k i s  is a  gene ra l  i nc rease  throughout the  a r e a ,  i t  is  no t  a t t r i b u t e d  

t o  Atomics I n t e r n a t i o n a l  operations. 

Table I1 shor s  a considerable  decrease i n  vege ta t ion  r ad io -  

a c t i v i t y  dur ing the  i a s t  s i x  months. Monthly d a t a  shoas  maximum 

concent ra t ions  occur r ing  during l a t e  s p r i n g  hnd e a r l y  sumner, 

co inc ident  with 2er io8s  of r a i n f a l l .  

Tabie I11 shows tinat NDFL wel l  water r a a i o a c t i v i t y  decreased 

dnr5ng the  l a s t  eix months of the  year. Table I V  shows t h a t  a lpha  

r a d i c a c t i v i t y  i n  Chatsworth Reservoir  l ake  su r f ace  and supply water 

increased  and t h a t  beta-gacaa r a d i o a c t i v i t y  decreased during the  

same ~ e r i o d .  Reservoir  water o r i g i n a t e s  a s  run-off from t i e  S i e r r a  

Mountains a t  a c o m i d e r a b l e  d i s t ance  from the  l o c a l  a r e a ,  and, s i n c e  

both NDFL wel l  water and r e s e r v c i r  water r a d i o a c t i v i t i e s  a r e  s i n i l a r ,  

t he  r a d i o a c t i v i t y  i n  we l l  water i s  not  a t t r i b u t e d  t o  Atoffiics I n t e r -  

n a t i o n a l  operat ions .  

Table V skows decreases  i n  averaged a i rbo rne  r a d i o a c t i v i t y  

a t  both the  Headquarters and NDFL s i t e s  dur ing the  l a s t  s i x  months. 

This  decrease i s  a t t r i b u t e d  t o  a  reduc t ion  i n  f a l l o u t  f r o e  nuclear  

weapons t e s t i n g .  

B. COYZA21SC.N DF ENVIRClNMXNTAL iULDIOACTIVITY DATA FCR 1963 

WITH PREVICUS YZL3S 

This  s e c t i o n  summarizes the  environleental monitoring 

r e s u l t s  f o r  the  calendar  year 1963. Also,  the  annual averages 

f o r  the  years  1957 t h r o ~ g h  i962 a r e  included f o r  comparison. 

The averaged annual r a d i o a c t i v i t y  i n  s o i l  and vege ta t ion  is 

presented i n  Tables V I  and V I I .  



TABLE VI 
SOIL RADIOACTIVITY DATA - 1957 THRDUGH 1963 

1957 1 64 I 0.32 I 318 I 0.35 I 

TABLE VII 
VEGETATION RADIOACTIVITY DATA - 1957 THRCUGH 1963 

1957 1 58 1 1.1 I 304 0.89 1 



VII .b . - BETA-GbllMA RLDIOACTIVITY 

The annual radioact iv i ty  average i n  NDFL wel l  water i s  presented 

i n  Table 7111. 

TAB-3 V I I I  

Tie annual radioact iv i ty  average i n  Chatsworth Reservoir water 

is presented i n  Table I X .  

TABLE I X  

* The gross  ancual average excludes January and 

February since the reservoir water sampling 

s ta t ions  indicated i n  Table X I  were established 

i n  #arch 1961. 



Some of t he  d a t a  presen ted  i n  Tables I, 11, 111, I V ,  V I ,  V I I ,  

V I I I ,  and I X  a r e  ? resen ted  as a range wi th in  which l i e s  t he  t r u e  

average. This  i s  necessary when one o r  more of t he  samples con ta ins  

an "undetectable" amount of r a d i o a c t i v i t y .  I n  these  i n s t ances ,  two 

va lues  a r e  deterained.  The lowest assumes tinat t h e  "undetectable" 

samples conta in  no r a d i o a c t i v i t y ;  t he  h ighes t  assumes t h a t  t hese  

samples contain  r a d i o a c t i v i t y  equa l  t o  t he  app ropr i a t e  minimum 

d e t e c t i o n  l i n i t  s p e c i f i e d  i n  Table X I I .  

The annual average concent ra t ion  of a i rborne  r a d i o a c t i v i t y  a t  

Beadquarters and t h e  NDFL is  presen ted  i n  Table X. 

Decreased beta-gamma r a d i o a c t i v i t y  i n  a l l  samsle types  during 

1963 is apparent  from Tables V I ,  V I I ,  V I I I ,  I X ,  and X. Alpha radio-  

a c t i v i t y  shows a  probable i nc rease  i n  "o f f - s i t e "  s c i l  and a  d e f i n i t e  

i nc rease  i n  Chatsworth Reservoir  water. S l i g h t l y  decreased a lpha  

r a d i o a c t i v i t y  i s  noted i n  the  o the r  s-le t ypes ,  both "on-site" and 

"off-s i te" .  Radioac t iv i ty  concent ra t ions  of s i c i i a r  magnitude i n  

samples tairen i n  1957 and 1958 r e f l e c t e d  the cont r ibu t ior .  of radio-  

a c t i v i t y  t o  the environment by nuc lear  weapons t e s t s  conducted during 

t h a t  per iod  when ex tens ive  nuc lear  f a c i i i t i e s  a t  t h e  NDFL were non- 

e x i s t e n t .  A s  i nd i ca t ed  i n  the  d i scuss ion  of d a t a  f o r  the  l a s t  ha l f  

of 1963, t h e  r a d i o a c t i v i t y  de tec ted  during 1963 is no t  a t t r i b u t e d  t o  

Atomics I n t e r n a t i o n a l  ope ra t ions ;  r a t h e r ,  i t  is f e l t  t o  have been 

produced a f t e r  September 1, 1961 by nuc lear  detonat ions .  



The resumption of nuc lear  weapons t e s t i n g  on September 1, 

is01 re6a;Zed i n  t he  r e l e a s e  of f r e s h  f i s s i o n  products  t o  the  

atmosphere of t he  nor thern  hekisphere.  The beta-gama r a d i o a c t i v i t y  

i n  a l l  sanple  types  r e f l e c t s  t h i s  coo ta s ina t lon  t o  the  envircnment, 

and is s o s t  r e a d i l y  apparent  i n  vege ta t ion ,  water ,  asd a i r .  

R a i n f a l l  was recorded a t  t he  Headquarters weather s t a t i o n  

during every  month of 1563 except J u l y  and ranged from t r a c e  amounts 

t o  3.4 inches  i n  February. A t o t a l  of 12.7 inches  was recorded a t  

Headquarters and 9.4 inches  was recorded a t  t he  NDFL. Rainwater 

r a d i o a c t i v i t y  a t  EIeaaqu6rters averaged 1100. ~ p c / l i t e r  beta-gamma. 

S o i l  c o n t a i n a t i o n  f ro=  f a l l o u t  and r a lnou t  may be l e s s  apparent  

than vege ta t ion  contamination,  because normal s o i l  r a d i o a c t i v i t y  is 

comparztively high and the  s u r f a c e  a r e a  t o  volume r a t i o  of s o i l  

aaniples, which a r e  removed t o  a  depth of H i nch ,  is s m h l l .  

Atcaiics I n t e r s a t i o n a l  does not  r e l e a s e  r a d i o s c t i v i t y  i n t o  

t he  environmeot i o  concent ra t ions  i n  excess  of e s t a b l i s h e d  permiss ib le  

values .  The continued increased  l e v e l  of environmental  r a d i o a c t i v i t y ,  

ricted throaghout the  l o c a l  a r e a ,  i s  due t o  f i s s i o n  d e b r i s  produced by 

nuc lear  t e s t i n g  and is  not  a t t r i b u t e d  t o  Atomics I n t e r n a t i o n a l ' s  

operat ions .  

I1 ENVIRONMENTAL MONITORING PROOW 

A. QEKERAL DESCRIPTIOU 

S o i l  and vege ta t ion  sample c o l l e c t i o n  x d  a n a l y s i s  =as i n i t i a t e d  

i n  1952 i n  t he  Downey, California a r e a  whsrs the  company was i n i t i a l l y  

loca ted .  Environmental sampling was subsequent ly  extended t o  tine 

proposed Sodium Reactor Experiment (SRE) s i t e  i n  Hay of 1954. I n  

a d d i t i o n ,  sampling was conducted i n  the  Burro F l a t  area ,southwest  of 

SRE, where many r a d i o l o g i c a l  i n s t a l l a t i z n s  a r e  c u r r e n t i y  i n  operat ion.  

The Downey a r e a  survey was terminated when the  company r e loca t ed  t o  

Canoga Park. The primarg purpose of the  environmental monitoring 

program is t o  adequately  survey environmental  r a d i o a c t i v i t y  t o  ensure 

t h a t  Atomics I n t e r n a t i o n a l  opera t ions  do n o t  con t r ibu te  measurably t o  

environmental  r a d i o a c t i v i t y .  



Due t o  t he  e f f e c t  of topography on environmental  r a d i o a c t i v i t y ,  

comparison between widely-spread, i n d i v i d u a l  sampling l o c a t i o n s  is 

d i f f i c u l t .  Useful informat ion can be obtained by observing the  t rend  

of i n d i v i d u a l  o r  c l o s e l y  r e l a t e d  groups of sampling loca t ions .  For 

t h i s  rezson ,  samples a r e  c o l l e c t e d  morthly i n  s i x  g e n e r a l  survey a r e a s  

inc lud ing  the  West San Fernando Val ley (Canoga Park and Reseda a reas ) ,  

Simi X i l l s  (NDFL), Simi Val ley,  Russe l l  Val ley and v i c i n i t y ,  and the 

Chafsxorth Reservoir .  Fifty-one s o l 1  and vege ta t ion  sampling s t a t i o n s  

a r e  c u r r e n t l y  e s t a b l i s h e d  wi th in  t h e  i n d i c a t e d  a reas .  The maximum 

sampling s t a t l c n  d i s t ance  from the  Nuclear Developloent F i e l d  Laboratory 

is  a9proximately t e n  mi les ,  and t h e  t o t a l  s u r r e y  a r e a  comprises about 

150 square  x i l e s .  Saxtole s t a t i o n  l o c a t i o n s  a r e  i n d i c a t e d  on F igures  

4, 5 ,  6,  7,  and i n  Table X I .  
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Figure 4 .  Map of Reseda, Canoga Park, Simi Valley, and Russell Valley Sampling Stations 
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Figure 6 .  Map of NDFL Sampling Stations 



Figure 7 .  Map 01 Chalxworth Reservoir  Sampling Stations 



STATION 

sv-1 
SV-2 

sv-3 
sv-4 

sv-5 
SV-6 

sv-7 
SJ-E 

sv-9 
Sr-10 

SV-11 

Sv-;2 

ST-15 
ST-14 

SV-i5 

P SV-16. 

S;I-17 
ST .% 

-A 

sv-13 
Sf-2C 

Sf-21 

sv-22 

sv-23 

SV-24 

SV-25 

SV-26 

sv-27 

SV-28 

sv-29 

sv- j o  
SV-31 

SV-32 

.P 
SV-33 

SV-34 

sv-35 

TABLE XI 

SAWLE STATION LOCBTIOKS 

LOCATION 

SIE Reactor 

SIE Perilseter Drainage E t c h  

3 a i l d i n g  654 Ferking Lot 

West o i  S u i l a l n g  023 

a u y d i r g  363 

3ocketdyre R e t e ~ t i o n  Xeservoir ,  F'FL 

!locketdyne IF: 

Xocke tdyne PFL 

Rcc~eetdyre ?FL 

Santa  Susana S i t e  A C C ~ S E  Road 

Santa  S u s a a  S i t e  Access Road 

iCE':i3 Xeactor 

SsdVazi Cleanicg Pad 

Canyon below 3 ~ i l d i r g  322 

Fieseda 3 1 ~ 6 .  and Vertura  Blvd. 

Topanga Canyon Blvd. and Veccura 31vc. 

To3acga Canyox a lv5 .  and Vsnoren St .  
"7 - ;o?anga Canyon A v a .  6nd Sa t i cog  S t .  

Szn'a Sasana S i t e  Erzrance - lo2acga Canycn Zlvc. and Devonshire S t .  

3eseda 31vd. an6 Devonshire S t .  

Beseca a lvd .  acd Xorcnoff S t .  

Reseda a lva .  and Sherman Nay 

Seadquar te rs  

DeSoto bve. m d  Plumner St.  

Nordioff S t .  and Hason Bve. 

DeSoto Ave. and Pa r then ia  S t .  

Canoga Ave. and Nordhoff S t .  

Santa  Susana Knolls 

50s Angeles bve. a t  Bridge 

Los A n g e l e ~  kve. a r d  Sycamore Road 

Taso Canyon 

Lo6 bngeles  Ave. and S ina loa  Road 

Keier Canyon 

Brandeis C u p  Entrance 



STATION CON'T LOCATION CON'T 

W 2 

W 6 

w 7 
F 11 

iY 12 

W 13 
W R.G. 

W C.T. 

W R.D. 

W A 

vi B 

W C 

W D 
W P, 

Moorpark Road and Camaril lo Road 

Moorpark Road a t  Arcturus  S t .  

Moorpark Road and Ventura Blvd. 

Ventura Blvd. a t  P o t r e r o  Road 

Ventura J lvd .  a t  Corne l l  Corners (kgoura) 

Ventura Elvd. at  Calabasas 

Non-Radioactive H a t e r i a l s  Disposal  Area, N ~ c l e a r  
Developnfe~t P i e i d  Laboratory 

Chatswortin Reservoir  Dan - Xest S ide  

Chatsnor th  Reserv.oir Da= - ?lid Po in t  

Cnatsworth Reservc i r  3aa - Zas t  S ide  

Chatsworth Reservoir  Perimeter 3oaa - 
Northeast  S ide  

Chatsworth 2ese rvo i r  F e r i n e t e r  2oad - Xorth S ide  

Chatswortk Reservoir  Per imeter  Road - l e s t  S ide  

A d j a c e ~ t  t o  3 o c k e t d p e  Boundary 

Sur ro  F l a t s  Access Road (G S t r e e t )  

Area Adjacent t o  ChlLbratFon F a c i l i t y ,  B16g. 029 

S Z  P e r i n e t e r  Drainage Di tch  

Rocketdyne XetentFon Reservoi r ,  PFL 

Tiell i'iater f ro% Zngizeer ing Test  Bui lding 

# e l l  Xater   fro^ Bui lding 563 
Rocketdyne Retent ion Reservoi r ,  PFL 

Rocketdyne Retent ion Beservoi r ,  PF3 

Run O f f  Co l l ec t i on  Sump, 3T9 and SRE Area 

Edison Cooling Tower 

S-RZ Reten t ion  Dam 

Chatsworth Reservoir  

Chatsworth 2ese rvo i r  

Chatsworth Reservoir  

Chatswortin Reservoir  

Chatsworth Reservoir  

SV - S o i l  and Vegetation 

W - Water 



B. SAMPLING AND PREPARATION WETHODS 

SOIL 

Surface s o i l  t ~ e s  a v a i l a b l e  f o r  sampling range from 

decomposed g r a a l t e  t o  c l a y  and l o r n .  S m p l e s  a r e  taken fror;  t he  

top  %-inch l aye r  of ground sur face .  The s o i l  s a q l e s  a r e  

packaged and s e a l e d  i n  p l a s t i c  contaFners and r e tu rned  t o  the  

l abo ra to ry  f o r  r ad ioana lgs i s .  

, % I U F ~ ~  p r epa ra t ion  c o n s i s t s  of t r a n s f e r r i n g  the  s o i l s  t o  

pyrex beakers and drying i n  a muffle furnace a t  5C0•‹C f o r  

approximately 8 hours. Af t e r  cool ing ,  the  s o i l  i s  s ieved  t o  

ob ta in  a uniforle p a r t i c l e  s i z e .  One-gran: a l i q u o t s  c f  t he  s ieved  

s o i l  a r e  weighed and 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  planchets .  

Tie s o i l  is wetted i n  t he  p lanche t  witin ace tone ,  a g i t a t e d  t o  

obtair. uniform sanple  th ickness ,  re -dr ied ,  and csunted. 

VEGZTATION 

Vegetation samples obtained i n  the  f i e l d  a r e  of t he  same 

p l a n t  type vherever p o s s i b l e ,  g e n e r a l l y  sunflower o r  wIld tobacco 

p l a n t  l eaves .  These t 3 ~ e s  maintain  a  mcre a c t i v e  growth r a t e  

dur ing the  d ry  season than does most n a t u r a l  vege ta t ion  indigenous 

t c  t he  l o c a l  a rea .  Vegetat;on l eaves  a r e  s t r i p p e d  from p l a n t s  

and placed i n  i c e  cream ca r tons  f o r  t r a n s f e r  t c  t he  i a b o r a t o r y  

f o r  r ad ioana lys i s .  P l a n t  r o c t  systems a r e  not  r c x t i n e l y  sampled. 

Vegetation samples a r e  f i r s t  washed with t a p  water t o  remove 

fore ign  ma t t e r ,  and then thoroughly r i n s e d  i n  d i s t i l l e d  water. 

Washed vege ta t ion  is ;laced i n  po rce l a in  c r u c i b l e s  and ashed i n  a 

muffle furnace a t  500•‹C f o r  agproxina te ly  e i g h t  hours ,  producing 

a com;letely cx id ized  ash.  Three-hu~dred mil l igram a l i q u c t s  of 

pu lver ized  ash  from each c r u c i b l e  a r e  weighed and t r a r s f e r r e d  t o  

s t a i n l e s s - s t e e l  p lancne ts  f o r  counting. 

WATER 

Samples of wel l  water a r e  obtained monthly at  t h e  NDFL &nd 

water i s  a l s o  obtained from the  Chatsworth Reservoir .  The water 

is drawn i n t o  1 - l i t e r  polyethylene b o t t l e s  and t r a n s f e r r e d  t o  

t he  labora tory .  



Five-hundred lol.  of r a t e r  is evaporated t o  d r y n e s s i n  

c r y s t a l l i z i n g  d i shes  a t  approximately 90•‹C. The r e s idue  salts 

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  p lanche ts ,  wetted with  d i s t i l l e d  

water t o  produce a uniform sample d i s t r i b u t i o n ,  re -dr ied  under 

i c f r a - r e d  lamps, and counted. 

AIR 

Environffiental air sampling is condccted cont inuously a t  

the  Headquarters and NDFL s i t e s  wi th  automatic a i r  samplers 

o p e r a t i n g o n  24-hour sampling cyc les .  Airborne p a r t i c u l a t e  rad io-  

a c t i v i t y  is c o l l e c t e d  on a f i l t e r  t ape  which is au toma t i ca l ly  

charged a t  t he  end of each sampling per iod.  The f i l t e r  i s  renoved 

from the  s a q l e r  and counted a f t e r  t he  r a d i o a c t i v i t y  is allowed t o  

decay f o r  a t  Least  72 hours. The volume of a t y 2 i c a l  d a i l y  

environmental a i r  s a q l e  is approximately 21 cubic  meters. The 

ffiinimum d e t e c t i o n  l i m i t ,  which v a r i e s  somewhat betaeen samplers 
3 due t o  d i f f e r e n c e s  i n  a i r f l o w ,  is on the  order  of 0.02 uuc/M . 

When abnormally high a i rbo rne  a c t i v i t i e s  a r e  observed, the  

r a d i o a c t i v i t y  decay is  p l o t t e d  t o  determine t h e  presence of sho r t -  

l i v e d  i s o t o p e s  o the r  than na t l r r a l l y  occurr ing radon, thoron ,  and 

daughters.  If f a l l o u t  is suspec ted ,  t h e  decay c h a r a c t e r i s t i c s  a r e  

observed f o r  a ~ e r i o d  of from s e v e r a l  days t o  s e v e r a l  weeks. If 

t h e  r a d i o a c t i v i t y  decays a s  a func t ion  of t -1.2 , the  d a t a  curve is 

ex t r apo la t ed  i n  order  t o  determine t h e  da t e  of o r ig in .  This  da t e  

is compared with t h e  d a t e s  0-9 pub l i c i zed  nuc lear  de tona t ions  t o  

determine i f  =he abnormal a i rborne  r a d i o a c t i v i t y  was caused by such 

detonzt ions .  

A graph of long-lived a i rbo rne  r a d i o a c t i v i t y  concent ra t ions  

de t ec t ed  a t  t he  Headquarters f a c i l i t y  dur ing 1961, 1962, and the  

1963 r e p o r t i n g  per iod  is  presen ted  i n  Figure  8. Airborne rad io-  

a c t i v i t y  concent ra t ions  p re sen t  subsequent t o  the  nuc lear  weapons 

t e s t  s e r i e s  i n  1958 had decreased t o  r e l a t i v e l y  insignificant 

l e v e l s  u n t i l  t he  resumption of atmospheric t e s t i n g  of nuc lear  

weapons by t h e  USSR i n  t h e  f a l l  of 1961. The graph shows a r a s i d  

i nc reaee  i n  a i rbo rne  r a d i o a c t i v i t y  from mid-September t o  November, 

1961. Airborne r a d i o a c t i v i t y  concen t r a t ions  during 1962 decreased 

cons iderab ly  by the  end of June and remained l o r  u n t i l  mid-October 



when t r z n s i e n t  peaks occurred and continued through Zuly, 1963. - Curren t ly ,  a i r j o r n e  r a d i o a c t i v i t y  concent ra t ions  a r e  remaining l o r  

with l i t t l e  d a 3 g  v a r i a t i o n s .  

Also i a d i c a t e d  on t i e  graph a r e  days cn xhich r a i n f a l l  w e 6  

recorded a t  t i e  Headquarters f a c i l i t y  weather s za t ion .  This  i l l n s t r a t e s  

t he  e f f e c t  cf p r e c i p i t a t i o n  oc a i rborne  r a d i c a c t i v i t y  l e v e l s .  I n  

gene ra l ,  5.=lng e r i o d s  of p r e c i ~ ~ i t a t i o n  the a i rborne  r a d i o h c t i v i t y  

decreased sonexhat due t o  t he  combined e f f e c t s  of p a r t i c u l a t e  

reaova l  f r s s  t i e  a i r  by r a i n f a l l  and wind condi t ions  a s soc i a t ed  

with  p r e c i p i t a t i o n  i n  t he  l o c a l  erea.  







LONG-LIVED AIRBORNE PARTICULATE RADIOACTIVITY 

ATOMICS INTERNATIONAL HEADQUARTERS - 1963 Figure 8 .  Long- Lived Airborne 
Particulate Radioactivity 

Atomics International 
Headquarters - 1963 
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C. COLTTISG AND CALIBRATIOK PROCEDURES 

Envircmiental  s c i l ,  v e g e t a t l s n ,  a l r ,  and water s a q l e s  a r e  

coznted f o r  a lpha  acd beta-gas r a a i o a c t i v i t y  i n  automatic 

~ r c p c r t l o n a l  ccxntixig systems. Tie sam$e-aetectcr c o ~ f i g u r a t i o n  

prcv ides  neerlg- a  2 geolretry. The d e t e c t o r  has a  t k i n  wicdcw 

and i s  :o r t i nua l ly  purged with a  9C% argcr., LC% ffiet'c-ane ccuc t ing  

gas. A ? r e s e t  count mode cf c ~ e r a t F o n  is  used f o r  a l l  samples; 

hcwever, an cve r r id ing  p r e s e t  time is  a i s o  used f c r  a lgha  count lng 

t o  prevent t he  unnecessar i ly  long cc-unting of s m p l e s  with  extremely 

l o r  a c t i v L t i e s .  Tie mlnimun detectLon li-i=s shewn i n  rn ,ao 'l - e  X I 1  

were de te ro inea  using t y 2 i c a l  va lnzs  f o r  p r e s e t  couct .  p r e s e t  t ime, 

system e f f i c i e n c i e s ,  Sackgrcund ccurit r a t e s  (approxiza te ly  S.C3 c3n a 
and 12  CFE! P-y 1, and sample s i z e .  

Standard Zr ror  

TABLE X I 1  
MININUM DETXTION LIKITS 

Counting systeffi e f f i c i e n c i e s  a r e  determined r o u t i n e l y  using 

R a  D+E+P ( a i t h  and r i t t c u t  a lpha  absorbers )  and K~'. Potassium-40, 

i n  t he  f o r 3  of s t acda rd  reagent  graae KCL, is  used t o  s imula te  s o i l  

and vege ta t i cn  samples f o r  ;urposes of c a l i b r a t i o n .  It has a  

s p e c i f i c  a c t i v i t y  of ap3roxira:ely 530 dpm per  graffi of KCL acd a 

b e t a  energy of 1.33 zev. Its advanrages a r e  p n r i t y ,  long h a l f -  

l i f e ,  c r y s t a l l i n e  form, and LOW c o s t .  A seeming disadvantage is 

i ts  b e t a  energy which is  scmewkat higher  than t h a t  exgected i n  

e n v i r o n 3 e ~ t a l  samples; tonever ,  t he  e r r o r  i c t rcduced  by t h i s  higher  

energy has  been Frcven i n s i g n i f i c a n t .  

S a m ~ l e  

S c i l  

Vegetation 

%'ate: 

A c t i v i t y  

a 

P-Y 
a 

P-Y 
a 

P-y 

Miniauffi Detect ion L i m i t s  

C.24 + C.04S (uuc/xraffi> 

0.9 + 1.; (uuc/qran) 

0.086 + 0.089 (uuc/gram ask)  

13.5 + 2.1 (uuc/nras a sk )  

0.052 + C.O5b ( u ~ c / l i t e r >  

2.5 + 1.3 ( u u c / l i t e r )  



Ir; ~ractice, KCL is sieved and divided into aliquots, 

increasLng each in 100 m2Ligram increments from 100 to 1200 

milligrams. These aliquots are placed in stainless-steel planchets 

of the t:~e used for soil and vegetation samples and counted in the 

proportional countlng sysrem. The ratio of saqle activity to 

observed net counting rate for each aliquot is piotted as a 

functfon of aliquot weight (See Figure 9). The correctfon factor 

(ratio) corresponding to each soil cr vegetation saml~ie weight is 

obtalned fron this graph and muiciplied by the net sample counting 

rate to obtain sampie activity (dpm). This method has been ?roved 

usable by ap3lying it to variously sized aliquots of uniformly 

mixed emironmental samples and observing that the res~ltant specific 

activitLes fall within the expected statistical counting error. 
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Figure 9 .  Self-Absorption Correction Graph 


