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ABSTRACT 

Environmental monitoring a t  Atomics I n t e r n a t i o n a l  

is  performed by the Laboratory Unit  of the S e a l t h  and 

S a f e t y  Sec t ion .  S o i l ,  vege ta t ion ,  water ,  and a i r  a r e  

r o u t i n e l y  s a m ~ l e d  up t o  a d i s t ance  of 1 0  mi les  from 

Atomics I n t e r n a t i o n a l  proper ty .  Data i n d i c a t e s  t h a t  a lpha  

and beta-gamma r a d i o a c t i v i t y  g e n e r a i l y  i nc reased  during 

the  last t a l f  of 1962 and t h a t  tine average environmental  

r a d i o a c t i v i t y  l e v e l s  dur ing  1962 were g e n e r a l l y  higher  

than ir .  previous years .  The inc rease  i n  env i ronzen ta l  

r a d i o a c t i v i t y  i s  a t t r i b u t e d  t o  nuc lear  weagons t e s t s  and 

t o  n e t u r a l l y  occur r ing  f l u a t n a t i o n e ~  and n o t  t o  Atomics 

I n t e r n a t i o n a l  operation.. 
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h t o z t c s  I n t e r n a t i o n a l ,  a  Divis ion of North kuer ican  

d v i a t i c ~ ,  Incorgora ted ,  hbs been engaged i n  atomic energy r e sea rch  

acd cievelop.-ect s l ~ l c e  1546. Tine company des igns ,  develops,  and 

c o n s t r ~ c t s  nuc lear  r e a c t c r s  f o r  c e n t r a l  s t a t i o n  and congact power 

p l e n t s  and f c r  z e d i c a l ,  i n d u s t r i a l ,  and s c i e r t i f i c  a ~ ~ l i c a t i o ~ s .  

T:?e coa2ang occupies a modern g l a n t  i n  Canoga Park,  

C a l i f o r c i a ,  l o c a t e d  approxina te ly  23 u i l e s  northwest c f  downtown 

;cs Azgeles (Figure 1 ) .  The 290-acre Kuciear Develcarect  F i e i d  

Laboratcry (F5gure 2 j ,  equlpped a i t h  ex tens ive  t e s t i n g  f a c i i i t i e s  

f o r  tke  suppor t  cf acvaxced nuc iear  s t s d i e s ,  i s  loca t ed  i n  Ventura 
f- 

C o ~ z t y  ir, t i e  S in5  E i l l s  a - z rax ixa t e ly  ~~ - 29 n i l e ~  nort3west of down- 

t o r c  Lss hngeles.  Tte l o c a t i o n  zf =he above s i t e s  i n  r e l a t i o n  t o  

nearby c o n ~ ~ n i t i e s  is shown i r ,  Figure 3. 

f i e  h s i c  ccncept  of r a d i o l s ~ i c a l  hazards  c o n t r o l  a t  

Atoxics I n t s r n a t i s n a l  encourages t o t a l  containnent  of r a d i o a c t i v e  

mazer ia l s  and, through r i g i d  operations- - c o n t r o l s ,  m i r i r i z e s  

effluen: r e l e a s e s  and e x t e r n a l  r a d i a t i o n  i e v e l s .  The envi rcnxenta l  

n o r i t o r i n 6  program grovides  a check cn the  e f f e c t i v e n e s s  of rad io-  

i o g i c a l  s a f e t y  procedures  and eng i r ee r ing  sa feguards  incorpora ted  

i n t o  f a c i l i t y  ~ e s i g n .  

The envi rons  s f  k t c n i c s  I n t e r n a t i o n a l  Headquarters and 

Nuclear Developrent F i e l d  Lacoratory (KDFL) a r e  g e r i o d i c a l l y  surveyed 

t o  de te rn ine  the  concent ra t ion  of radioactivity i n  t y p i c a l  su r f ace  

s o i l ,  v e g e t a t i o r ,  and a a t e r  s w l e s .  I n  a d a i t i c n ,  continuous ezviron-  

u e n t a l  a i r  s a ~ p i e s  tzken a t  t he  s i t e s  provide in ic rmat lon  concerning 

a i rbo rne  p a r t i c u l a t e  r a a i c a c t i r i t y .  This r e p o r t  slurnzrizes ecviron-  

r ner.ral  n o n i t c r i n g  r e s u l t s  f o r  t he  13st s i x  months of 1962 -d a l s o  

ccmpares 1462 dazs  r i t E  s r e v i c u s  years.  



So i l  and vegetation u o  sampled leonthlg a t  51 locations. 

Thirteen saffipling s t a t i ons  are located within the boundaries of 

Atomics Internat lonai ls  s i t e s  and are  referred t o  6s "on-site" 

stations. The remaining 38 s t a t i ons ,  located within a 10-mile 

radius of the s i t e s ,  are referred t o  a s  "off-site" s ta t ions .  

A. ENVIRONMENTAL RADIOACTIVITY DATA - 1962 

The average rad ioac t iv i ty  i n  608 s o i l  and vegeta- 

t ion smples  is presented i n  Tables I and 11. 

TABLE I 
SOIL RADIOACTIVITY DATA - 1962 

1.a-SEMIANNUAL AVERAGES 

TABLB I1 
VEGETATION RADIOACTIVITY DATA-1962 

I1.a-SEMIANNUAL AVERAGES 
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I1 .b . - H06TdLY AVEZGES 
uuc/gram ash  - 

On 
S i t e  

- 
0f f 
S i t e  

- 
653 P-" 

Frocess  r a t e r  used a t  the NDFL is  o b t a i ~ e d  f r c s  w e l l s  

and s t o r e d  i n  JO,OCG g a i l o n  tanks.  F'otssle r a t e r  is  de i ive red  
... t o  t h e  s i t e  by z venter  ana i s  not  rad isana lyze8 .  .dell a a t e r  

is saxs l ed  xonth ly  f ro-  tl?e sa?:ly l i n e  a t  t x c  l o c a t i o r s .  Tfie 

average we l l  v a t e r  r a d i o a c t i v i t y  is preser.teci i n  'TaDle 111. 

TABLE I11 
IAEU VIATXR RADIOACTIVITY DATA - 1962 

111 .a. - SEMIANNUAL AVERAGZS 

I11 .b. - MONTHLY AVERAGES 
u u c / l i t e c  

S c i l ,  vegetat ior . ,  and x z t e r  a r e  s e q l e d  a z n t n l y  a t  

Ctatswcrth  Reservoir  r k l c t  i s  operated by the Los kcge les  C i t y  

Departzent of Za te r  and ?oaer. S o i i  and v e g e t a t i m  r a d i o a c t i v i t y  
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G.!-J9 fc 5.21 

3.i t o  3.2 
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ivers- -re 

uucn i t e r  

C.30 t o  0 . 2  

20 



data for the reservoir ia averaged into data presented in Tables 

I, 11, VI, and VII. Normally, four water samples are obtained from 

the lake surface and a fifth sample is obtained from the reservoir 

supply inlet located on the north side of the lake. The average 

radioactivity for both surface and supply water samples is 

presented in Table IV. 

TABLE IV 
CHATSWORTX RESERVOIR WATER RADIOACTIVITr DATA - 1962 

IV-a. - SEMIANNUAL AVERAGES 

IV-be - MONTHLY AVERAGES 

Inlet 0 
6.9 12 14 24 8.2 6.2 to 14 15 18 18 21 

2.5 

* Po Samples 

Smpling of environmental air for particulate radioactivity 

is performed continuously at both the Headquarters and NDFL sites. 

Air is drawn through a filter which is counted, after 8 72-hour 

decay period, for long-lived radioactivity. The average concentra- 

tion of long-lived beta emitters is presented in Table V. 



TABLE V 
AIBORNE RADIOACTIVITY DATA - 1962 

SEMIAmUAL AVERAGE 

Table I sbcws an i n c r e a s e ,  cur ing  the  l a s t  s i x  n o ~ t h s  of 

1962, i n  both "cc-s i te"  and "off-s i te ' '  s o i l  r s c i o a c t i v i t y .  Inc reases  

i n  "on-site" s aap le  r a d t o a c t i v i t y  a r e  ra tched  bv correspomiing 

i n c r e a s e s  i n  thcse s s ~ p l e s  s b t a i ~ e d  uz t c  a  d i s t ance  cf  10  mi les  

f r o g  the  NW;. Since this :s a gene ra l  i nc rease  throughout t h e  

l o c h l  a r e a ,  i t  is  no t  a t t r i b u t e d  t o  Atoaics  I n t e r n a t i o n a i  opera- 

t i ons .  

Table I1 shows t h a t  vege ta t i cn  a lpha  r a d i o h c t i v i t y  i r c r e a s e d  

soroxhat  and beta-gamma r a d i o a c t i v i t y  decreased markedly dur ing  
r t he  l a s t  s i x  months. The monthly vege ta t ion  r a d i o a c t i v i t y  g a t t e r n  

p a r a l l e l s  t h a t  of s o i l .  I t  i s  m t e d  t h a t  the higher  r a d i o a c t i v i t y  

ccncen t r a t ions  were ~ r e v a ; e n t  dur ing per iods  of r a i n f a l l ,  d imin is t -  

i n g  during subsequent d ry  per iods .  Since the a c t i v i t y  l e v e l s  dur ing 

any giver. aontn r e r e  of cons tan t  magnitude over tine e n t i r e  Local 

a r e a ,  t hey  a r e  n c 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  opera t ions .  

Location 

Head- 
, q u a r t e r s  

x2FL 

Table I11 skovs t h a t  wel l  r a t e r  r a a i o a c t i v i t y  ixcreased  

during t t e  l a s t  s i x  months cf the  year.  Table I V  shows chat  a lpha  

r a d i c a c t i v i t y  l n  Chatsworth Xeaervcir  sur face  water increased  and 

thaz  beza-gauma r a d i o a c t i v i t y  decreased s l i g h t l y  dur ing  the  same 

per iod.  S u p ~ i y  i n l e t  water shcws E O  ckange i c  a l p i a  end a  s:ight 

i nc rease  i n  %eta-ganna r a d i c a c t i v i t y .  Supply water c r i g i n a t e s  a s  

run-off frcm the S i e r r a  Kountains and is  t r anspor t ed  t o  the  

LOE Angeles a r e a  tcrough a  system of r i v e r s ,  l a k e s .  aqueducts ,  and 

tunne ls .  This  x a t e r  o r i g l n a t e s  a t  a considerable  d i s t ance  frcm 

t t e  I c 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 o i r  

supgly r a t e r  radioactivity concent ra t ions  a r e  s i n i l a r .  t he  rad io-  
r a c t i v i c y  i n  wel l  water i s  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  

opera t ions .  

L a s t  3 a l f  - 1362 

.2 -g 

L c t ; v i t  - Y 

.&- 2f 

so .  ~am; les  

180 

Averag s 
uuc/m3- 

6.2 

14E 

F i r s t  9 a l f  - 1962 

'J 

I 

6.3 

?I,- ~~~~l~~ 

163 

106 

Avereg s 3 uuc/ffi 

8.5 

4.9 



Table V shows decreases  i n  a i rborne  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. Decay a n a l y s i s  has  shown t h e  a c t i v i t y  t o  be f i s s i o n  

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

B. COMPARISON OF ENVIRONMENTAL RADIOACTIVITY DATA W I T H  
PREVIOUS YEARS 

This s e c t i o n  summarizes t h e  environmental monitoring 

r e s u l t s  f o r  t he  calendar  year 1962. Also,  t he  annual  averages  

f o r  t h e  years  1957 through 1961 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 

presen ted  i n  Thbles V I  and V I I .  

TABLE V I  
SOIL RADIOACTIVITY DATA - 1957 THROUGH 1961 

V1.b. - BETA-GAMIIA RADIOACTIVITY 



TABLE V I I  
VEGZTATION RADIOACTIVITY DATA - 1957 THROUGH 1962 

V1I.a. - ALPHA RADIOACTIVITY 

VII . 'D.  - BETA-GAMMA RADIOACTIVITY 

The annual r a d i o a c t i v i t y  average i n  NDFL w e l l  w a t e r  

i s  p r e s e n t e d  i n  T a b l e  V I I I .  

TABLE V I I I  
WELL WATER RADIOACTIVITY DATA - 1957 THROUGH 1962 



The annual  r a d i o a c t i v i t y  average i n  C ta t sno r th  

Reservoir  r a t e r  is presen ted  i n  Table IX.  

TABLE I X  
CHATSWORTH ESERVOIR NATSR RADIOACTIVITY DATA - 1961 AND 1962 

* The g r o s s  annual average excludes January 

and February s i n c e  the Reservoir  water 

sampling s t a t i o n s  i n d i c a t e d  i n  Table X I  

were e s t a b l i s h e d  i n  .%rch 1961. 

Sone of tine d a t a  i n  Tables I ,  11, 111, I V ,  V I ,  V I 1 , V I I I  and 

I X  a r e  >resen ted  as a  range w i t h i c  which l i e s  t he  t r u e  average. 

T t i s  occurs  when one c r  more of t h e  samples conta in  an unde tec tab le  

amourt of r a d i o a c t i v i t y .  I n  t hese  i n s t ances .  two va lues  a r e  de te r -  

mined. Tie lowest assumes t h a t  t he  "undetectable" s anp le s  contain  

nc 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 conta in  

r a d i o a c t i v i t y  equa l  t o  t h e  app ropr i a t e  minimum de tec t ion  l i m i t  

Spec i f i ed  ic Table X I I .  

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

a t  Headquarters and the  NDFL is presen ted  i n  Tabie X. 

TABLE X 
AIRBOFNE RADIOACTIVITY DATA - 1957 THROUGH 1962 



S i g n i f i c a n t  i n c r e a s e s  i n  r a d i o a c t i v i t y  concent rh t ions  

i n  a l l  sample t p e s  dur ing 1362 a r e  apparent  from Tablea VI, VII, 

V I I I ,  and X. Rad ioac t iv i ty  concent ra t ions  of s i m i l a r  magnitude 

i n  shmples taken during 1957 and 1958 r e f l e c t e d  the con t r ibu t ion  

of r a d i o 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 l i t i e a  

a t  t he  NDFL were non-existent.  A s  i n d i c a t e d  i n  t he  d i scuss ion  

of d a t a  f o r  t he  l a s t  h a l f  of 1962, t h i s  gene ra l  i nc rease  i s  no t  

a t t r i b u t e d  t o  Atomica I n t e r n a t i o n a l  opera t ions .  I t  is f e l t  t h a t  

t h e  increased  r a d i o a c t i v i t y  de t ec t ed  during 1962 was produced 

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

The resumpticn of nuc iear  weapons t e s t i n g  on September 1, 

1961 r e s u l t e d  i n  the  r e l e a s e  cf f r e s h  f i s s i o n  products  t o  t h e  

a tums.~here  of t i e  nor thern  helcisphere. The beta-gamma rad io-  

a c t i v i t y  i n c r e a s e s  i n  a l l  sample types  r e f l e c t s  t h i s  c o ~ t a m i n a -  

P 
t i c n  t o  t he  ecv i r cn rea t .  The contamination is  a o s t  r e a d i l y  agparent  

i n  vege ta t ion  and wel l  water r a d i o a c t i v i t y  concent ra t ions ,  a l though 

r e s e r v o i r  water and a i rborne  r a d i o a c t i v i t y  i nc reases  a r e  a l s o  

s i g n i f i c a n t .  

Ccnsiderable r a i n f a l i  occurred i n  the  Los Angeles a r e a  

during the  f i r s t  q u a r t e r  of 1962. A t o t a l  of i6 .3  i nches  was 

recorded a t  tine i ieadquarters  weather s t a t i o n ,  with 17.8 inches  

recorded a t  the IDFL weather s t a t i o n  during t h i s  per iod.  Rain- 

water r a d i o a c t i v i t y  averaged 665 u u c / l i t e r  beta-qama.  S c i l  

ccn tan ica t lon  from f a l l o u t  and r a i n c u t  may be l e s s  apparent  than 

vege ta t ion  con tan ina t ioc ,  because normal s c i l  r a d i o a c t i v i t y  is 

c o ~ p a r a t i v e l y  h igh  and t h e  su r f ace  a r e a  t o  volume r a t i c  of s c i l  

samples, which s r e  r e ~ o v e d  t o  a  depth of M inch ,  is small .  The 

percentage of i nc rease  i n  s o i l  r a d i o a c t i v i t y  d n r i o g  1962 is some- 

a h s t  i e s s  t3an  i n  vege ta t ion ;  however, i t  is cons iderab ly  g r e a t e r  

than i n  t he  corresponding 1960 - 1461 pe r iod ,  e s p e c i a l l y  i n  "off-  

s i t e "  salrples. This  is prcbably due t o  r a i n - c ~ t  pe rco la t ion  i n t o  

r'- t ne  grcund e a r l y  i n  the  year ( see  Table I ,  S o i l  Xad ioec t iv i ty  by 
Konth!. 



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

t he  environment i n  concen t r a t i cns  i n  excess  of t he  e s t a b l i s h e d  

permiss ib le  values .  The cont inued i ~ c r e a s e d  l e v e l  cf environmentai  

r a d i o a c t i v i t y ,  noted throughout t he  l o c a l  a r e a ,  is  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  a d  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  operat ions .  

11. ENJTRONHENTAL MONITORING PROGRAM 

A. GENERAL DESCRIPTION 

S o i l  and vege ta t ion  sample c o l l e c t i o n  and a n a l y s i s  was 

i n i t i a t e d  i n  1952 i o  t h e  Downey, C a l i f o r n i a  a r e a  where t h e  Company 

was i n i t i a l l y  loca ted .  It waa aubseguent ly  extended t o  the  proposed 

Sodium Reactor Experiment (SRE) s i t e  a t  Santa  Susana i n  May of 1954. 

I n  a d d i t i o n ,  sampling was conducted i n  the  Burro F l a t s  a r e a  south-  

west of SRE where numerous r a d i o l o g i c a l  i n s t a l l a t i o n s  a r e  c u r r e n t l y  

i n  opera t ion .  The Downey a r e a  survey  w a s  terminated when Btoz ics  

I n t e r n a t i o n a l  r e l o c a t e d  t o  Canoga Park. The primary purpose of t he  

environmental  monitoring program is  t o  maintain  adequate s u r r e i l -  

lance of 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 ioos  do not  c o n t r i b u t e  measurably t o  environmental  

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

Due t o  the  e f f e c t  of topography on environmental  r ad io -  

a c t i v i t y ,  coniparison between xidely-spread,  i n d i v i d u a l  s m p l i n g  

l o c a t i o n s  is d i f f i c u l t .  Usefui informat ion can be obtained,  

however, by observing the  t r end  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 l o c a t i o n s .  For t h i s  reason ,  samples a r e  

c o l l e c t e d  lconthly i n  s i x  g e n e r a l  survey a r e a s  inc lud ing  the 'Rest 

San Fernando Val ley (Canoga Park and Reseda a r e a s ) ,  Simi H i l l s ,  

Simi Val ley,  Russel  Val ley and v i c i n i t y ,  and the  Chatsworth 

Reservoir .  Fifty-one s o i l  and vege ta t ion  sampling s t z t i o n s  a r e  

currentLy 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 

saml~l ing  s t a t i o n  d i s t ance  from t h e  Nuclear Development F i e l d  



Laboratory a t  Santa  Susana is  approximately t en  mi l e s ,  and the 

t o t a l  survey a r e a  comprises approximately 1 5 C  square  a i l e s .  

Sampling s t a t i o n  l o c a t i o n s  a r e  i nd ica t ed  on F igures  4 ,  5, 6 ,  7, 
and i n  Table X I .  

During each annual  r e p o r t i n g  per iod  agcroximately 610 

s o i l ,  610 vege ta t ion ,  85 n a t e r ,  and 72G envi ronnenta l  a i r  

samples a r e  obtained 6nd analyzed by the Heal th  and Sa fe ty  

Laboratory f o r  g r o s s  a l ~ h a  and/or beta-gamma r a d i o a c t i v i t y .  

Since eovironmencal r a d l o a c t i v i c j  l e v e l s  a r e  low and t h e r e  is 

seldom any evidence of con t r ibu t ion  by Atomics I n t r r n z t i c n a l ,  

s p e c i f i c  i s o t o p i c  ana lyses  a r e  no t  r o u t i n e l y  per fc rned  on 

environmental  ssm:3les. Suck ana lyses  wouli be performed if 

warranted. 



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 
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TABIE X I  

SAMPLE STATION LOCATIONS 

STATION LOCATION 

SFtE Reactor 

SRE Perimeter  Drainage Ditch 

Bui ld ing  064 Parking Lot 

l e s t  of Bui ldicg 020 

Bui lding 363 
Rocketdyne Retent ion Reservoi r ,  TFL 

Rocketdyne PFL 

Rocketdyne PFL 

Rocke tdyne PPL 

Santa  Susana S i t e  Access ifoad 

Santa  Susana S i t e  Access Road 

KEiVB Reactor 

Sodium Cleaning Pad 

Canyon below Building 022 

Beseaa Blvd. and Ventura Blvd. 

Topanga Canyon Blvd. and Ventura 31vd. 

Topaoga Canyon Blvd. and Vanowen S t .  

Topanga Canyon Blvd. esc Sa t i coy  S t .  

Santa  3 s a n a  S i t e  Entrance 

Topmga Canyor. Blvd. and Devonshire S t .  

Reseaa Blvd. and Devonshire S t .  

Xeseda Blva. and Norahoff St .  

Reseda Blvd. and Sherman Ray 

Iie adquar t e r  s 

DeScto Ave. and Plummer S t .  

Nordhoff S t .  and h s o n  Ave. 

DsSotc Ave. and Pa r then ia  S t .  

Canoga kve. and Nordhoff S t .  

Santa  Susana Knol ls  

i o s  knse l e s  Ave. at  Bridge 

Los Angeles Ave. and Sycamore i?oad 

Tag0 Canyon 

Los Angeles Ave. and S ina loa  Road 



STATION CON'T LOCATION CON'T 

E 11 

W R.O. 

\% C.T. 

i;' R.D. 

W A 

W B 

W C 

W D 

W E  

Meier Canyon 

Brandeis C a ~ p  Zntrance 

Moorpark Road and Cana r i l l o  Road 

Koorpark Road a t  O i l  Pumping S t a t i o n  

Xoorpark Road and Ventura Blvd. 

Ventura Blvd. a t  Po t r e ro  Road 

Ventura Blvd. at  Corne l l  Corners 
(iigoura) 

Ventura a lvd .  a t  Calabasas 

Non-Radioactive E z t c r i d s  Disposal  
Area, Nuclear Development F i e l d  
Laboratorg 

Chatswort'n Reservoir  Dan - Nest S ide  

Chatsworth Reservoir  Dan - Mid l o i n t  

Chatsworth Reservcir  Dam - Eas t  Side 

Chatswcrth Rese r ro i r  Perimeter Road - 
Northeast  S ide  

Cbatswortn Reservoir  Perimeter Road - 
Ir'ortin Side 

Chatsworth Seservoi r  Perimeter aoad - 
Nest Side 

Adjacent t o  Xoc~etdyne  Boundary 

3ur ro  F l azs  Access Bcad 

Storage Area Adjacent t o  C a l i b r a t i o n  
F a c i l i t y  

SRE F e r i n e t e r  Drainage Ditch 

Rocketdpe  Reterition Reservc i r ,  FFL 

. h e l l  . X&ter f r o n  ~ n ~ i n e e r i n g  Tes t  
Bui lding 

'e l l  Ba te r  from Building 363 
Run Off Col lec t ic r .  Sum?, ETB and SRE Area 

Edison Cooling Tower 

S F ,  Reten t ioz  Dam 

Chatsworth Reservoir  

Chatsworth Reservoir  

Ctatsworth Xeservoir  

Cnatsworth Reservcir  

Chatsworth Reservoir  

SV-Soil and Vegetation 

W-Nater 



SOIL 

Surface s c i l  t>Tes a v a i l a b l e  f o r  s a n i ~ l i n g  range from 

d e c c ~ p s e d  g r a n i t e  t o  c l a y  and lcam. S a ~ 2 l e s  a r e  c o l l e c t e d  f r c r  

tbe  tog %. i c c h  l a y e r  of grcnnd su r f ace .  Tine s c i l  s a q i e s  a r e  

~ a c k a g e d  and s e s l e d  i n  g l a s t i c  con ta ine r s  am? r e tu rned  t o  t he  

l a b o r a t c r ~  f o r  a n a l ~ s i s .  

S e ~ p l e  p r e p a r a t i o r  c o n s l e t s  of t r a n s f e r r i n g  the s c i l s  t o  

pyrex beakers  and drylng i n  a  muffle Paraace a t  5CG0C f o r  approxi-  

mately 8 hours. Af te r  cool ing ,  t he  s o i l  i s  s ieved  t o  ob ta in  a 

u n i f o r 3  ? a r t i c l e  s i z e .  O n e - ~ r m  a1i:uoi.s of the  s ieved  s o i l  a r e  

weighed and t r a a 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 n c i e t s .  The s o i l  

i s  wetted i n  the  a l a n c t e t  x l t h  ace tone ,  a g i t a t e e  t o  ob ta in  uniforffi  
+,. .?~c'u.ess,  ; r e -d r i ed ,  and counted. 

VegetatLcr. s anp le s  obtained i n  the  f i e l d  s r e  of the same 

p l a n t  tyge rke reve r  . ~ o s s i b l e , q e n e r a l l y  sun f ioae r  o r  wild tobacco 

~ l a n t  l eaves .  Ttese  ? l a a t  types  n a i n t k l n  a  core  a c t i v e  r a t e  of 

growth a u r i n e  the  d ry  season,  a  c h a r a c t e r i s t i c  uncommon t o  &os t  

p1ar.t t)>es ir.cigencus t o  the l c c a l  a r ea .  Vegefat icn 1ezves 

s t r i p ~ e d  from the  p i a n t  a r e  placed i n  individual i c e  c r eaa  ca r tons  

and t r a n s f e r r e d  t o  the  Labcratory f o r  r ad ioana lys t s .  Fiar.t r o a t  

systenrs a r e  no t  r c u t i n e l y  sampled. 

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

remove fo re ign  ma t t e r ,  followed by a  thorough a i s t i l l e d  r s t e r  

r i n s e .  The vege ta t ion  is  placed i n  po rce l a in  c r u c i b l e s  an6 asked 

i n  a muffle furnace at 5CG•‹C f o r  a p p r o x h a t e l y  8 hours ,  prcaucing 

a f i n e ,  completely oxidized ash.  Three-hundred-ffiilligram a l i q u o t s  

of pu lve r i s ed  a sh  from each c r u c i b l e  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  p lanche ts  f o r  counting.  



WATER 

Samples of wel l  r a t e r  a r e  obtained m o ~ t h l y  a t  tine NDFL 

and Chatsrortin Reservoir .  The water is drawn i n t o  1 - l i t e r  p s l g e t t y l e n e  

b o t t l e s  and t r a n s f e r r e d  t o  the  labora tory .  

Five-hundred m l .  of water i s  evaporated t o  dryness  i n  

c r y s t a l l i z i n g  d l shes  a t  approxina te ly  gO•‹C. The r e s idue  salts  a r e  

t r a c s f e r r e d  t o  s t a i n l e s s  s t e e l  p l ancke t s ,  ve t t ed  t o  prcciuce ex even 

sarcple d i s t r i b u t i o n ,  re-drieri under i n f r a - r ed  l a ~ ~ ~ s ,  an5 csunted.  

A I R  

Environmental a i r  s aa> l ing  i s  conducted cont inuously a t  

the  3eadquar te rs  and X31L s i c e s  with automatic a i r  s a n p l e r s  opera t ing  

on 24-hour s q l i n g  cyc les .  Airborne  articulate r a d i o a c t i v i t y  i s  

c o l l e c t e d  o n  a f i l t e r  tape vhich is  a u t o s a z i c a l l y  changed a t  the ecd 
r 

of each sam;iing per iod.  Yne f i l t e r  i s  removed from the  sampler,  

t he  a c t i v i t g  a l l o r e d  t o  decay f o r  a t  l e a s t  72 hours ,  and counted. 

Yhe volume of a  t y p i c a l  d a i l y  environmentai  a i r  sample is  auzrcxi-  

mately 21 cu5ic  r e t e r s .  The n i c inua  d e t e c t i c n  l i n i t ,  vkich v a r i e s  

s c ~ e w t s t  between samplers dae t o  d i f f e r e n c e s  i n  a i r f l ow,  i s  on t h e  
3 order  of G.62 uuc/m . 

Wxe~ abnor sa l ly  h igh  a i rborne  a c t i v i t i e s  a r e  observed, tine 

a c t i v i t g  dechy r a t e s  a r e  p l c t t e a  t o  de t e rn ine  tbe  Fresence of s h c r t -  

l i v e d  i a o z c ~ e s  o the r  than n a t u r a l l y  occa r r ixz  radon, t t o r c n ,  and 

daughters.  I f  f a l l o u z  is  susgec ted ,  t he  decay c ta :ac te r l s t ics  a r e  

cbserved f c r  a  p a r i c i  cf f r o r  s e v e r a l  days t o  s e v e r a l  weeice. If 
-1.2 t he  a c t i v i t y  decays a s  a  func t ioo  o f  t , t h e  d a t a  csrve is  

ex t r apo la t ed  i n  r r d e r  t o  de te rx ine  tine da t e  of o r i g i n .  T i l s  da te  

is  then co!zcared i v i t t  t he  c a t e s  of 3ub l i c i zed  nuc lezr  de tona t ions  

ir. c rde r  zo deteracne i f  L,?t a b n ~ r z a i  a i rborne  r a d i o s c t i v i t y  was 

caused by such detonazions.  



A graph of long-l ived a i rbo rne  r a d i o a c t i v i t y  concentra- 

t i o n s  de t ec t ed  a t  t he  Headquarters f a c i l i t y  dur ing 1961 and 1962 

is shorn i n  Figure  8. Airborne r a d i o a c t i v i t y  conoent ra t ions  

subsequent t o  t he  nuc lear  weagons t e s t  s e r i e s  i n  Nevada dur iag  the  

f a l l  of 1958 had decreased t o  r e l a t i v e l y  i n s i g n i f i c a n t  va lues  u n t i l  

t h e  resumption of atmospheric t e s t i n g  of nuc l ea r  weapons by the 

USSR i n  t h e  f a l l  of 1961. The graph shove a  r a p i d  inc rease  i n  alr- 

borne r a d i o a c t i v i t y  from mid-September t o  November, 1961. Sub- 

sequent  average concent ra t ions  dur ing  1962 decreased cons iderab ly  

by t h e  end of June and remained low u n t i l  mid-October. 

Trans ien t  r a d i o a c t i v i t y  peaks during 1962 cccurred i n  

February,  Apr i l .  October,  November, and December, t he  December peak 

be ing  s u s t a i n e d  over a per iod  of s e v e r a l  days. Also ind ica t ed  on 

the  graph a r e  days cn whic3 r e i n f a l l  was recorded at  t h e  Headquarters 

f a c i l i t y  weather s t a t i o n .  This  i l l u s t r a t e s  t he  e f f e c t  of p r e c i p i t a -  

t i o n  on a i rborne  r a d i o a c t i v i t y  va lues .  I n  gene ra l ,  dur ing pe r iods  

of p r e c i p i t a t i o n  the  a i rbo rne  r a d i o a c t i v i t y  decreased somewhat due 

t o  the  combined e f f e c t s  of p a r t i c u l a t e  removal by r a i n f a l l  and wind 

condi t ions  g e n e r a l l y  a s s o c i a t e d  with c r e c l p i t a t i o n  i n  the  l o c a l  u o a .  
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C. COUNTING AND CALIBRATION PROCEDURES 

Environmental s o i l ,  v e g e t a t i o n ,  a i r ,  and water  sample6 

a r e  aounted f o r  a lpha  and beta-gamma r a d i o a c t i v i t y  i n  au tomat ic ,  

p r o p o r t i o n a l  count ing  systems. The counte r -de tec tor  c o n f i g u r a t i o n  

prov ides  n e a r l y  a 2 'Kgeomet ry .  The d e t e c t o r  has  a t h i n  Mylar 

window and is  c o n t i n u a l l y  purged wi th  a 9056 argon,  10% methane 

count ing gas .  A p r e s e t  count mode of ope ra t i on  is used f o r  a l l  

sample t y p e s ;  however, an  ove r r i d ing  p r e s e t  time is  a l s o  used f o r  

a lpha  count ing  t o  p reven t  t he  unneces sa r i l y  long count ing  of samples 

wi th  extremely low a c t i v i t i e s .  The minimum d e t e c t i o n  l i m i t s  shown 

i n  Table X I 1  were determined u s ing  t y p i c a l  va lue s  f o r  p r e s e t  count ,  

p r e s e t  t ime ,  system e f f i c i e n c i e s ,  background count r a t e s  (approx- 

ima te ly  0.03 cpm d and 12  cpm ,&2( , and sample s i z e .  

TABLE X I 1  
MINIMUM DETECTION LIMITS 

Sample ( A c t i v i t y  I Minimum Detec t ion  Limits*  
I I I S o i l  

o( 0.086 2 0.089 (uuc/gram ash) 
Vegeta t ion  13.8 2 2.1 (uuc/gram a s h )  

d 0.052 - + 0.054 ( u u c / l i t e r )  
Water 

k - d  2.5 2 1.3 ( u u c / l i t e r  

* Standard E r r o r  

Counting system 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  u s i n g  

R a  D+E+F (wi th  and without a lpha  abso rbe r s )  and Potassium-40, 

i n  t h e  form of s t a n d a r d  reagent-grade K C 1 ,  is used t o  s imu la t e  s o i l  

and vege t a t i on  samples f o r  purposes 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 approximately  830 dpm per  gram of KC1 and a b e t a  energy 

of 1.33 mev. Its advantages a r e  p u 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 its b e t a  energy which 

is  somewhat h igher  than  t h a t  expected i n  environmental  samples;  

however, t h e  e r r o r  in t roduced  by t h i s  h igher  energy has  been proven 

i n s i g n i f i c a n t .  



I n  p r a c t i c e ,  KS1 is s i eved  and divided i n t o  a l i q u o t s ,  

i nc reas ing  each i n  100 mil l igram increments from 100 t o  1200 

mi l l i g raus .  These a l i q u o 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  

p lanche ts  of t he  type used f o r  s o i l  and vege ta t ion  samgles and 

cocnced i n  t he  p ropor t iona l  count iog system. The r a t i o  of s aap le  

a c t i v i t y  t o  observed n e t  count ing r a t e  f o r  each a l i q u o t  l a  

p l o t t e d  a s  a func t ion  of a l i q u o t  weight (see  Figure  9).  The 

c o r r e c t i c z  f a c t o r  ( r a t i o :  c o r r e s ~ c n c i n g  t o  each s o i l  o r  vegeta- 

t i o n  sazq le  weight is obtained f ro=  t h i s  graph and o u l t i p l i e d  

by the ne-, s m ~ l e  cotir.tln= r a t e  t o  o h t a i a  sanple  a c t i v i t y  (dpm). 
. - 

T h i s  metto5 56s been ?roved u s a o l e  t y  a3slyCng i t  t o  va r ious ly  

s h e d  a i i q z c z s  s f  u c i l o r a i ~  r i x e d  e r s - i r s m e n t a l  samples and 

okservicg t i h t  =he r e s u i t e n t  s ? e c i f i c  activities f a l l  a i i h i n  

t ke  exzected s c a t i s t i c a l  cc-n:ir: - e r r o r .  
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