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ABSTRACT 

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

by t h e  Operational Sa fe ty  Unit of t h e  Health, Sa fe ty  and 

Radiation Services  Department. S o i l ,  vegeta t ion ,  water,  and 

a i r  a r e  r o u t i n e l y  sampled up t o  a  d i s t ance  of 10 mi les  from 

Atomics I n t e r n a t i o n a l  property.  The environmental r a d i o a c t i v i t y  

reported he re in  i s  a t t r i b u t e d  t o  n a t u r a l  causes and t o  nuclear  

weapons t e s t i n g ,  r a t h e r  than  t o  Atomics I n t e r n a t i o n a l  operat ions.  



T .  SIlMMARY 

Atomics I n t e r n a t i o n a l ,  a  Divis ion of' North American hckwe l l  

Corporat,ion, has  been engaged i n  atomic energy research  and 

development. s i n c e  1946. m e  Company des igns ,  develops,  and c o n s t r u c t s  

nuc lear  r e a c t o r s  f o r  c e n t r a l  s t a t i o n  and compact power p l a n t s  and f o r  

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

?he Company occupies  modern f a c i  I i t i e s  i n  Canoga Park, 

Ca l i fo rn i a ,  approximately 23 mi les  northwest of  downtown Los Angeles 

(F igure  1 ) . l'he 290 a c r e  Nucl e a r  Development, Fiel  d  1;tboratory 

( ~ i g u r e  2 ) ,  equipped wi th  ex tens ive  f a c i l  i i i e s  f o r  t h e  support of  

advanced nuc lea r  s t u d i e s ,  i s  loca t ed  i n  t h e  Simi Iiills of Ventura 

County approximately 29 mi l e s  northwest of downtown Los Angeles. 

The l o c a t i o n  of t h e  s i t e s  i n  r e l a t i o n  t o  nearby communities i s  

shown i n  Figure 3 .  

The b a s i c  concept of r ad io log ica l  hazards  con t ro l  a t  Atomics 

I n t e r n a t i o n a l  r e q u i r e s  adequate containment of  r a d i o a c t i v e  m a t e r i a l s ,  

and, through r i g i d  o p e r a t i o n a l  con t ro l s ,  minimizes e f f l u e n t  r e l e a s e s  

and ex terna l  r a d i a t i o n  l e v e l s .  The environmental monitoring program 

provides a  measure of  t h e  e f f ec t iveness  of t h e  Company's r a d i o l o g i c a l  

s a f e t y  procedures and of engineering safeguards  incorpora ted  i n t o  

f a c i l i t y  des igns ,  

Environmental sampling s t a t i o n s  loca t ed  wi th in  t h e  boundaries 

of  Atomics I n t e r n a t i o n a l ' s  s i t e s  a r e  r e f e r r e d  t o  a s  "on-si te"  

s t a t i o n s .  The remaining s t a t i o n s ,  l oca t ed  w i t h i n  a  10 mi le  r ad ius  

of  t h e  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 .  The on - s i t e  

environs of  Atomics I n t e r n a t i o n a l "  Headquarters and Nuclear 

Development Fie1 d  Laboratory NDFL) f a c i l i t i e s  a r e  sampled monthly 









t o  determine t h e  concent ra t ion  of r a d i ~ a c ~ i v i t y  i n  t y p i c a l  su r f ace  

s o i l ,  veget,ation, and water samples. The o f f - s i t e  environs a r e  a l s o  

sampled monthly: however, s i n c e  January, 1966, a n a l y s i s  of o f f - s i t e  

s o i l  and vegetatAon samples has  been performed on ly  q u a r t e r l y .  Also 

coni,inuous on - s i t e  environmental a i r  sampling provides information 

concerning long-lived a i rbo rne  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 epo r t  s~unmarizes environmental monitoring r e s u l t s  f o r  t h e  l a s t  six 

months of' 1968 and compares t h e  1968 r e s u l t s  wi th  previous yea r s .  

A .  EN'FIIRONMENTAI, R A D I O A C T I V I T Y  DATA - 1968 

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

vege ta t ion  samples a r e  presented i n  Tables I and T I .  

T A B E  I 

M D I O A C T I  I T Y  DATA - 1968 

TA BILE I1 

V E G E T A T I O N  R A D I O A C T I  



Process water  used a t  t h e  NUFL i s  obtained from 

County Water D i s t r i c t  No. 10 and d i s t r i b u t e d  on-s i te  by t h e  

same piping system previously used when process water  was 

supplied by on-s i te  we l l s .  Pressure i s  provided by elevated 

s torage  tanks,  one 50,000 ga l lon  and one 500,000 ga l lon  tank 

on-si te .  While c l i n i c a l l y  potable,  t h e  water  i s  not  used f o r  

drinking.  Bott led potable water i s  del ivered  by a vendor and 

ed. Water from t h e  pipe system i s  sampled monthly 

a t  two loca t ions ,  The average process water  r a d i o a c t i v i t y  

concentrat ion is  presented i n  Table 111. 

TABLE I11 

NDFL PROCESS WATER RADIOACTIVITY DATA - 1968 

Surface  discharged waters  from NDFL f a c i l i t i e s  d r a i n  i n t o  

holding r e s e r v o i r s  on Rocketdyne PFL property.  When f u l l ,  t h e  

main r e s e r v o i r  i s  drained i n t o  Bel l  Creek, a t r i b u t a r y  of t h e  

Los Angeles River i n  t h e  San Fernando a l l e y ,  I m  Angeles County, 

F'ursuant t o  t h e  requirements of b s  Angeles Regional Water 

Q u a l i t y  Control Board Resolution 66-49 of  September 21, 1966, 

an environmental sampling s t a t i o n  has  been e s t a b l i s  

Be l l  Creek Canyon approximately 3 - 4  mi les  d stream from t 

south North American Ibc e l l  Corporation boundary- S 



obtained and anal. ed monthly, i nc lude  s t ream bed mud, 

vege ta t ion ,  and water .  Average r a d i o a c t i v i t y  concent ra t ions  

i n  Itocketdyne Reservoir  and Be l l  Creek samples a r e  

presented i n  Table I 

TABLE I V  

BELL CmEK AND ROC ETDYNE PFL RESER ,- 

ITY DATA - 1968 

S o i l ,  vege ta t ion ,  and water  a r e  sampled monthly a t  t h e  

o r t h  Reservoir ,  which i s  owned and opera ted  by t h e  Los 

Angeles C i t y  Department of Water and Power. S o i l  and 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 e r e s e r v o i r  a r e  averaged i n t o  t h e  

o f f - s i t e  d a t a  presented i n  Tables I, 11, V I I ,  and VIII. 

N o m l l y ,  one water  sampl-e i s  obta ined  from t h e  l a k e  sur face  

and another  obtained from t h e  r e s e r v o i r  water  supply i n l e t  

s i d e  of t h e  lake.  The average r a d i o a c t i v i t y  

concent ra t ion  i n  r e s e r  o i r  s u r f a c e  and supply water  i s  

presented i n  Table 



Environmental a i r  sampling f o r  long-lived p a r t i c u l a t e  

r a d i o a c t i v i t y  i s  performed cont inuously a t  both t h e  Headquarters 

and NDFL s i t e s .  A i r  i s  drawn through a  f i l t e r  which i s  analyzed, 

a f t e r  a  72-hour decay period,  f o r  1-ong-lived r a d i o a c t i v i t y .  The 

average concent ra t ion  of long-l ived beta-gamma, r a d i o a c t i v i t y  

i s  presented i n  Table 

AIRBORNE RADIOACTIVITY DATA - 1968 

Half - l q68  b s t  Half -- 
I Av&d Average 

I / A c t i v i t y  / No. Samples I pci/m3 I NoO SampI-es I pci/mJ 1 

Table I shows no s i g n i f i c a n t  change during t h e  l a s t  s i x  

months of 1968 i n  s o i l  r a d i o a c t i v i t y .  Table I1 shows a  moderate 

dec rease  i n  vege ta t ion  a lpha  r a d i o a c t i v i t y  and a  considerabl-e 

decrease  i n  vege ta t ion  beta-gamma r a d i o a c t i v i t y .  Table I11 shows 

t h a t  NDFL process  water  a lpha  r a d i o a c t i v i t y  decreased and t h a t  

be ta -  r a d i o a c t i v i t y  increased  s l i g h t l y ,  Table I 



B e l l  Creek mud r a d i o a c t i v i t y  increased  s l i g h t l y ,  t h a t  Bell 

Creek vege ta t ion  a lpha  r a d i o a c t i v i t y  increased  and t h a t  

vege ta t ion  beta-gamma r a d i o a c t i v i t y  decreased s l i g h t l y .  Table 

I V  a l s o  shows i h a t  water a lpha  r a d i o a c t i v i t y  decreased i n  

Bel l  Creek and r e s e r v o i r  s t a t i o n s  6 and 12 samples, and 

increased  i n  Bel l  Creek and S t a t i o n  6 beta-gamma r a d i o a c t i v i t y .  

S t a t i o n  12 water beta-gamma r a d i o a c t i v i t y  decreased. Tab1.e 

V shows t h a t  t h e  Chatsworth Reservoir l ake  su r f ace  water  

r a d i o a c t i v i t y  decreased and t h a t  supply water  r a d i o a c t i v i t y  

increased  dur ing  t h e  l a s t  h a l f  of 1968. Table VI shows a 

cons iderable  decrease  i n  l o c a l  a i rbo rne  beta-gamma radio-  

a c t i v i t y  concent ra t ions  dur ing  t h e  same period.  

B. COMPARISON OF ENVIRONMENTAL RADIOACTIVITY DATA FOR 
196% WITH PREVIOUS YEARS 

This s ec t ion  summari e s  t h e  environmental monitoring 

r e s u l t s  f o r  t h e  ca lendar  year  196%. Also, annual averages f o r  

t h e  yea r s  1959 through 1967 a r e  included with t h e  exception 

of  t h e  Rocketdyne Reservoir ,  Be l l  Canyon, and Chatsworth 

Reservoir .  The annual  average r a d i o a c t i v i t , ~  i n  s o i l  and 

vege ta t ion  i s  presented i n  Tables 



SOTT, l?AJlTOACTTVITY DATA - 1959 THROUGH 1968 

VII .b. BETA-GAMMA RADIOACTIVITY 



TABLE V I I I  

fUDIOACTIVITY DATA - 1959 THROUGH 1968 

VII1.a. ALPM RADIOACTIVITY 

VI1T.b. BETA-GAMMA R A D I O A C T I V I T Y  

The annual average r a d i o a c t i v i t y  i n  NDFL process water  i s  presented 
Table I X .  



TA BTX IX 

NDFI, PROCESS WATER TtAIZ1)IOACT'TVITY UATA - 1959 THI1OUGH 1968 

The annual average r a d i o a c t i v i t y  i n  the  Rocketdyne PFL Reservoir 
and Bel l  Creek samples i s  presented i n  Table X. 



TABLE X 

B E L L  CREEK AND ROCKETDYNE PFL RESERVOIR R A D I O A C T I V I T Y  DATA 
-- - .- 

Description 

Bell C r e e k  



The annual  average r a d i o a c t i v i t y  i n  Cha twor th  Reservoir  

water  i s  presented i n  Table X I .  

TABm X I  

CHATSWORTH RFSER'IIOIR WATER RADIOACTIVITY DATA 

1961 THROUGH 1968 

The annua, average concent ra t ions  of .long-lived a i rbo rne  

r a d i o a c t i v i t y  a t  Headquarters and t h e  NDFL a r e  presented i n  

AIRBORI\JE RADIOACTI 

1959 THROUGH 1968 
P Y 



Some of t h e  d a t a  presented i n  t h e  t a b l e s  a r e  presented 

a s  a  range wi th in  which l i e s  t h e  t j rue average. This  i s  

necessary  when one o r  more of t h e  samples con ta ins  an  

"undetectabl el' amount of  r a d i o a c t i v i t y .  I n  t h e s e  in s t ances ,  

two values a r e  determined. The lowest assumes t h a t  t h e  

"undetectabl e "  sampl e s  conta in  no r a d i o a c t i v i t y ;  t h e  h i g h e s t  

assumes t h a t  t h e s e  samples contain r a d i o a c t i v i t y  equal t o  

t h e  app ropr i a t e  minimum d e t e c t i o n  l i m i t  s p e c i f i e d  i n  Table XTV. 

Rad ioac t iv i ty  concent ra t ions  i n  most sample types  a r e  

g e n e r a l l y  commensurate w i th  t h e  concent ra t ions  experienced i n  

1967, t h e  exception being i n  vege ta t ion  beta-gamma radio-  

a c t i v i t y  which decreased considerably over t h e  1967 average 

va lue .  The environmental sample r a d i o a c t i v i t y  concent ra t ions  

repor ted  and d iscussed  he re in  a r e  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  ope ra t ions ;  r a t h e r  it i s  f e l t  t o  have been 

produced a f t e r  September 1, 1961, by severa l  world-wide nuc lear  

de tona t ions .  

11. ENVIRONMENTAI, 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  were 

i n i t i a t e d  i n  1952 i n  t h e  Downey, Ca l i fo rn i a  a r e a  where t h e  

Company was i n i t i a l l y  loca ted .  Envi r~nment~al  sampling was 

subsequent ly extended t o  t h e  proposed Sodium Reactor 

Experiment (SRE) s i t e  i n  t h e  Simi Wills i n  May of  195L. I n  

a d d i t i o n ,  sampling was conducted i n  t h e  Burro F i a t  a r ea ,  

southwest of  SRK, where many nucl ea r  i n s t a  I 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 was 



terminated when t h e  Company r e loca t ed  t o  Canoya Park. The 

primary purpose of t h e  environmental monitoring program i s  

t o  survey envi ronmenLa 1 r a d i o a c t i v i i  y adequate)  y t,o ensure 

t h a t  Atomics In t e rna t iona l  opel,ai,ions do not contribuLe 

measurably t o  environments I r a d i o a c t i v i t y .  

A s tudy  of pas t  d a t a  showed t h a t  t h i s  purpose could be 

achieved with a l e s s  ex tens ive  environmental monitoring program 

than Lhat which ex i s t ed  u n t i l  Ju ly ,  1964. Therefore,  beginning 

with t h a t  month, t h e  number of  sampl ing s t a t i o n s  was reduced 

considerably.  In a d d i t i o n ,  s i n c e  January, 1966, of f - s i t e  

env ironmenta 1 survey sampl e s  have been ana l yzed on1 y q u a r t e r  1 y ; 

on-siLe samples cont,inue t o  be  analyzed month ly .  The loca t ions  

of sampling s t a t i o n s  a r e  shown i n  Figures  4 ,  5, 6 ,  and 7 ,  and 

i n  Table 1111. 

STA TION - - - 

SV- 1 

S v-2 

SV-3 

SV-4 

SV-5 

SV-6 

SV-10 

SV-12 

sv-13 

:; V-l4 

'I'AT3JX XI11 

SAMPIJ: STATION 1,OCATIONS 

LOCATION -- - --- 

SRE Reactor,  NDFL 

SHE Perimeter Drai nage Ditch,  NDFL 

Bldg. 064 Parking I a t ,  NDFI, 

Bldg. 020, NDFL 

Dldg. 363, NDFLl 

Rocketdyne Reservoir ,  PFL 

Santa Susana S i t e  Access Road 

KICWl3 Reactor ,  NUFL 

Sodium Cleaning Pad, NDFL 

Canyon Be Low Bldg . 022, NDE'Il 





7-2067 UNC 

PLUMMER 

NORDHOFF 

PARTHENIA 

SCALE 

1 in.: 1225 ft 

LEGEND 

SOIL AND VEGETATION 

Figure  5. Map of Headquarters  Vicinity Sampling Stations 



.ON ACCESS 
ROAD 

SCALE 

I 
1-112 INCHES 

1200 FEET 
I 

LEGEND 

SOIL AND VEGETATION 
n u WATER 

Figu re  6. Map of N D F L  Samplirg Stat ions 



I LEGEND 

SOIL AND VEGATATIO 

WATER 

F i g u r e  7. Map of Cha t swor th  R e s e r v o i r  Sampl ing Sta t ions  



sv- 53 

TAR1 ,I1; XI I T ( coni,inued) 

LOCATION 

Santa  Susana S i t e  i h t r a n c e ,  Wool sey  Canyon 

Atomics l n t e r n a t i o n a l  Headquarters 

DeSoto Ave. and Plummer S t .  

Nordhoff S t .  and Pason Ave. 

DeSoto Ave. and Parthenia  S t .  

Canoga Ave. and Nordhoff S t .  

Simi Valley, I a s  Angeles Avenue and Sycamore !bad 

Agoura 

Ca 1 abasas 

Non-Radioactive Mater ial  s Disposal  Area, NDFL 

Chatsworth Reservoir ,  North S ide  

Bldg. 029, NDFL 

Burro F l a t  Drainage Control Pond, G. S t .  and 

17th S t . ,  NDFL 

Top of Be l l  Canyon Below Rocketdyne Del ta  Pond 

Spillway, PFL 

Be l l  Creek 

Rocketdyne Reservoir ,  PFL 

Process Water from Bldg. 003, NDFL 

Process Water from Bldg. 363, NDFL 

Rocketdyne Reservoir ,  PFL 

Burro F l a t  Drainage Control Pond, G, S t . ,  and 

17th S t . ,  NDPL 

Burro F l a t  Drainage Channel Adjacent LO Bldg, 383 

Bel l  Creek 



TAB135 X I 1 1  (cont inued)  

S TA - TION - I O C A  TION 

W A  Chatsworth Ileservoir su r f ace ,  South S ide  

W D  Chatsworth Reservoir ,  Supply I n l e t  

b1 liD SIG Hetention Dam, NDE'I, 

I3 . SAMP1,ING AND SAMPLF I'RE17A iU. T I O N  METHODS 

SOI1, 

Surface  s o i l  types  a v a i l a b l e  f o r  sampling range 

from decomposed g r a n i t e  t o  c l a y  and loam. Samples a r e  

taken from t h e  t o p  1/2-inch l aye r  of ground su r f ace .  

The s o i l  samples a r e  packaged and sea led  i n  p lasLic  

con ta ine r s  and returned t o  t h e  l abo ra to ry  f o r  a n a l y s i s .  

Sample prepara t ion  c o n s i s t s  of  t r a n s f e r r i n g  t h e  

s o i l s  t o  pyrex beakers  and drying i n  a  muffLe furnace 

at approximately 500•‹C f o r  e i g h t  hours .  Af te r  cool ing ,  

t h e  s o i l  i s  s ieved t o  ob ta in  uniform p a r t i c l e  s i z e .  

One-gram al ic juots  of t h e  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  Less-steel p lanchets .  The s o i l  

i s  wetted in  t h e  planchet  with acetone,  a g i t a t e d  t o  

ob ta in  uniform sample th ickness ,  re -dr ied ,  and counted. 

VEGETATION -- --- 

Vegetation samples obtained i n  t h e  f i e l d  a r e  of 

t h e  same p l an t  t ype  wherever poss ib l e ,  g e n e r a l l y  

sunflower o r  wi ld  tobacco leaves .  These t,y-pes maintain 

a  more a c t i v e  growth r a t e  during t,he d ry  season than 

do most na tu ra l  vege ta t ion  indigenous t o  t h e  loca l  a r e a -  



Vegetation l eaves  a r e  s t r i p p e d  from p l a n t s  and sea led  

i n  i c e  cream ca r tons  f o r  t r a n s f e r  t o  t h e  l abo ra to ry  

f o r  a n a l y s i s .  P l an t  r o o t  systems a r e  no t  normally 

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

t o  remove f o r e i g n  mat te r ,  and then thoroughly r insed  with 

d i s t i l l e d  water .  Washed vegeta t ion  i s  placed i n  porce la in  

c ruc ib l e s  and ashed i n  a muffle furnace a t  approximately 

500•‹C f o r  e i g h t  hours ,  producing a completely burned ash.  

Three-hundred mil l igram a l i q u o t s  of pulverized ash from 

each c r i 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 lanchets  f o r  counting. 

MA nm 

Samples of process  water  a r e  obtained monthly a t  t h e  

NUFI , ,  from Be1 I Creek, and from t h e  Chatsworth Reservoir.  

'The water i s  drawn i n t o  o n e - l i t e r  polyethylene b o t t  1 e s  

and t r a n s f  e r r ed  t o  t h e  l abo ra to ry .  

Five-hundred ml of water a r e  evaporated t o  dryness  

i n  c r y s t a l ?  i z i n p  d i shes  a t  approximat,el y 90•‹C. The r e s idue  

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  p lanchets ,  wet ted 

wi th  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 i  ed under inf ra - red  1 amps, and count ed a 

A I R  - 

Lnvironmental a i r  sampling i s  conducted cont inuously 

a t  t h e  Headquarters and NDFI, s i t e s  wi th  automatic  a i r  

samplers ope ra t ing  on 24-hour sampling cyc le s ,  Airborne 

p a r t i c u l a t e  r a d i o a c t i v i t y  i s  co l l ec t ed  on HV-70 f i  I t e r  



paper which i s  au toma t i ca l ly  changed a t  t h e  end of each 

sampling period.  m e  f i l t e r s  a r e  removed from t h e  sampler 

and counted a f t e r  t h e  r a d i o a c t i v i t y  has  decayed f o r  a t  

l e a s t  72 hours .  The volume of a  t y p i c a l  d a i l y  environ- 

mental a i r  sample i s  approximately 20 cubic meters.  The 

minimum d e t e c t i o n  limit, ca l cu la t ed  a t  2  cr counter  back- 

3 ground, i s  on t h e  o rde r  of  0.04 p ~ i / m  . 
When abnormally h igh  a i rbo rne  r a d i o a c t i v i t i e s  a r e  

observed, t h e  r a d i o a c t i v i t y  decay d a t a  a r e  p l o t t e d  t o  

determine t h e  presence of shor t - l ived  i s o t o p e s  o t h e r  

than  n a t u r a l l y  occurr ing  radon, thoron,  and daughters .  

I f  f a l l - o u t  i s  suspected,  t h e  decay c h a r a c t e r i s t i c s  

a r e  observed. I f  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-le2, t h e  d a t a  curve i s  ex t r apo la t ed  i n  o rde r  t o  

determine t h e  d a t e  of o r i g i n .  This d a t e  i s  compared wi th  

t h e  d a t e s  of p u b l i c i  ed nuc lear  de tona t ions  t o  determine 

if t h e  abnormal a i rbo rne  r a d i o a c t i v i t y  was  caused by 

such de tona t ions .  

A graph o f  averaged 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 h e  Headquarters and NDFL 

f a c i l i t i e s  d u r i  1968 i s  presented i n  Figure 8. The graph 

shows t h e  inc idence  of comparatively high a i rbo rne  radio-  

a c t i v i t y  concent ra t ion  peaks dur ing  January, diminishing 

through Apr i l ,  and cont inuin  wi th  r e l a t i v e l y  low concen- 

t r a t i o n s  t h r o  hout  t h e  r epo r t ing  period i t h  t h e  exception 

of a  s i g n i f i c a n t  t r a n s i e n t  peak occu r r in  i n  August follow- 

by another  i n  December, eac t h e  r e s u l t  of nuc lear  

de tona t ions .  
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COURTING A N D  CALIBRATION PROCEDURES 

Environmental s o i l ,  vege ta t ion ,  a i r ,  and water  sampl e s  a r e  

counted f o r  a lpha  and beta-gamma r a d i o a c t i v i t y  i n  automatic  

p ropor t iona l  counting systems. The sample-detector configu- 

r a t i o n  provides near1.y a 2 TT geometry. The d e t e c t o r  has  a 

t h i n  window and i s  con t inua l ly  purged wi th  a 90% argon, 10% 

methane counting gas.  A pre-set  cour t  mode of ope ra t ion  i s  

used f o r  a l l  samples; however, an  over r id ing  pre-se t  t ime 

i s  a l s o  used f o r  a lpha  counting t o  prevent  t h e  unnecessar i ly  

long counting of samples w i 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 XIV were determined 

by using t y p i c a l  va lues  f o r  pre-set  count,  p re-se t  t ime, 

system e f f i c i e n c i e s ,  background count r a t e s  (approximately 

0.03 cpm a and 12 cpm P y ), and samp1.e s i z e .  

TARJ,E XIV 

MININUN RADIOACTIVITY DETECTION LIMITS 

Minimum Detect ion Limits* 

*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  

using Ra. D + E 4- F w i t h  and wi thout  a1 ha abso rbe r s )  and 

Potassium - LO, i n  t h e  form of  s tandard  reagent  

used t o  s imula te  s o i l  and vege ta t ion  sampl-es f o r  purposes of 



c a l i b r a t i o n .  It has  a compound s p e c i f i c  a c t i v i t y  of  approximately 

830 dpm per gram 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 i s  i t s  b e t a  energy which i s  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 determined t o  be 

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

I n  p r a c t i c e ,  K C l  i s  s ieved and d iv ided  i n t o  a l i q u o t s ,  

i nc reas ing  each i n  100-milligram increments from 100 t o  1200 

mil l igrams.  These a l i q u o t s  a r e  placed i n  s t a i n l e s s - s t e e l  p lanchets  

of  t h e  type  used f o r  s o i l  and vege ta t ion  samples and counted with 

t h e  p ropor t iona l  count ing system. The r a t i o  of sample 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  i s  p l o t t e d  a s  a 

func t ion  of a l i q u o t  weight ( s ee  Figure 9 ) .  The c o r r e c t i o n  f a c t o r  

( r a t i o )  corresponding t o  each s o i l  o r  vege ta t ion  sample weight i s  

obta ined  from t h i s  graph. The product of t h e  c o r r e c t i o n  f a c t o r  

and t h e  n e t  sample counting r a t e  y i e l d s  t h e  sample a c t i v i t y  (dpn) .  

This method has  been proved usab le  by applying it t o  v a r i o u s l y  

s i zed  a l i q u o t s  of  uniformly mixed environmental samples and 

observing t h a t  t h e  r e s u l t a n t  s p e c i f i c  a c t i v i t i e s  f a l l  w i t h i n  

t h e  expected s t a t i s t i c a l  counting e r r o r .  




