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ABSTRACT 

Environmental  monitoring a t  Atomics International i s  per formed 

by the Operational Safety and Waste Management Unit of the Health,  

Safety and  Radiation Serv ices  Department.  Soil ,  vegetation, wa te r ,  

and a i r  a r e  routinely sampled up to  a distance of 10 mi l e s  f r o m  

Atomics  International s i t es .  Site p e r i m e t e r s  a r e  moni tored f o r  

radiation leve ls  by means  of thermoluminescent  dos imeters .  The 

environmental  radioactivity repor ted  he re in  i s  a t t r ibuted to  natural  

c auses  and to  nuclear  weapons tes t ing,  r a t h e r  than t o  Atomics 

International operations.  



I.  SUMMARY 

Atomics  Internat ional ,  a Division of North Amer i can  Rockwell 

Corporat ion,  h a s  been  engaged i n  a t omic  energy r e s e a r c h  and  develop- 

m e n t  s ince  1946. The  Company des igns ,  develops ,  and  cons t ruc t s  

nuclear  r e a c t o r s  f o r  c en t r a l  s ta t ion and  compact  power plants and  f o r  

med i ca l ,  indus t r i a l ,  and  scientif ic  appl ica t ions .  

The  Company occupies  m o d e r n  fac i l i t i e s  i n  Canoga P a r k ,  Cal i fornia ,  

approximately  23  m i l e s  northwest  of downtown Los Angeles  (F igu re  1). 

The  290-acre  Nuclear Development F ie ld  Labora to ry  (F igu re  2 ) ,  equipped 

with extensive  fac i l i t i e s  f o r  t he  suppor t  of advanced nuclear  s tud ies ,  

i s  loca ted  i n  the  S imi  Hi l ls  of Ventura County, approximately  29 m i l e s  nor th-  

wes t  of downtown Los Angeles.  T h e  locat ion of the  above s i t e s  i n  re la t ion 

t o  nearby communi t ies  is shown i n  F igu re  3 .  

The  ba s i c  concept of radiological  h a z a r d s  control  a t  Atomics  I n t e r -  

national r e q u i r e s  adequate  containment of radioact ive  m a t e r i a l s ,  and,  

through r ig id  operat ional  con t ro l s ,  m in imize s  effluent r e l e a s e s  and  

ex te rna l  r ad ia t ion  l eve l s .  T h e  environmental  moni tor ing p r o g r a m  

provides  a m e a s u r e  of the  e f fec t iven~?ss  of the  Company 's  radiological  

safety p rocedu re s  and  of engineering sa feguards  incorporated into facility 

des igns .  

Environmental  sampling s ta t ions  located within the boundar ies  of 

Atomics In ternat ional ' s  s i t e s  a r e  r e f e r r e d  t o  a s  "on- s i t e"  s ta t ions .  The  

remaining s ta t ions ,  located within a 10 m i l e s  rad ius  of the  s i t e s ,  a r e  

r e f e r r e d  t o  a s  "off - s i t e f '  s ta t ions .  The  on-s i t e  environs  of Atomic 

Internat ional ' s  Headquar te r s  and  Nuclear  Development F ie ld  Labora to ry  

(NDFL) fac i l i t i e s  a r e  sampled  monthly t o  de t e rmine  the  concentra t ion 

of radioactivi ty i n  typical  su r f ace  so i l ,  vegeta t ion,  and  wa t e r  s amp le s .  

T h e  off - s i t e  environs  a r e  a l s o  sampled  monthly; however ,  s ince  J anua ry ,  

966, ana ly s i s  of off - s i t e  so i l  and  vegetat ion s amp le s  h a s  been  p e r f o r m e d  

only qua r t e r l y .  Continuous on- s i t e  environmental  air sampling provides  

informat ion concerning long-l ived a i r b o r n e  par t i cu la te  radioactivi ty.  

s i t e  p e r i m e t e r  radia t ion moni tor ing p r o g r a m  utilizing the rmoluminescen t  

~ s i r n e t r y  (TLD) ,  was  begun in  r e su l t s  p r e sen t e  









th is  repor t .  Th is  r epo r t  s u m m a r i z e s  environmental  monitoring r e su l t s  

for  the  l a s t  s i x  months  of 197 1 and compare s  the 1971 r e su l t s  with previous  

yea r s .  

A. ENVIRONMENTAL RADIOACTIVITY DATA - 197 1 

The ave rage  radioactivity concentrat ions in soi l  and  vegetation s amp le s  
a r e  p resen ted  in  Tables  I and 11. 

TABLE I 

SOIL RADIOACTIVITY DATA - 1971 

TABLE I1 

VEGETATION RADIOACTIVITY DATA - 1971 



P r o c e s s  w a t e r  used a t  t h e  NDFL i s  obtained f r o m  Ventura County 

Water  D i s t r i c t  No. 10 and  dis t r ibuted on-s i te  by the  s a m e  piping s y s t e m  

previously  used when p r o c e s s  w a t e r  was  supplied by on-s i te  wel ls .  

P r e s s u r e  i s  provided by elevated s t o r age  t anks ,  one 50,000-gal lon and  

one 500,000-gallon tank on- s i t e .  While cl inically potable,  the wa t e r  

i s  not u sed  f o r  drinking.  Bottled potable wa t e r  i s  de l ive red  by a vendor  

and  i s  not analyzed.  Wate r  f r o m  the pipe s y s t e m  i s  sampled  monthly 

a t  two locat ions .  The ave rage  p r o c e s s  wa t e r  radioactivi ty concentra t ion 

i s  p r e sen t ed  in  Table  111. 

TABLE 111 

NDFL PROCESS WATER RADIOACTIVITY DATA - 1971 

Sur face  d i scharged  w a t e r s  f r o m  NDFL faci l i t ies  d r a i n  into holding 

r e s e r v o i r s  on Rocketdyne SSFL  proper ty .  When ful l ,  the  ma in  r e s e r v o i r  

m a y  be d r a ined  into Bel l  C reek ,  a t r i bu t a ry  of the Los  Angeles 

the  San Fe rnando  Valley,  Los Angeles County. Pursuan t  t o  the r equ i r e -  

men t s  of Los  Angeles  Regional  Water  Quality Control  Boa rd  Resolution 

66-49 of Sep tember  21, 1966, a n  environmental  sampling s ta t ion h a s  been 

es tabl ished i n  Bell  C r e e k  Canyon approximately  2 . 5  m i l e s  downs t ream 

f r o m  the south North A m e r i c a n  Rockwell Corporat ion boundary.  Samp le s ,  

obtained a n d  ana  yzed monthly ,  include s t r e a m  bed mud ,  vegetat ion,  

ve r age  radioactivi ty concentra t ions  i n  

and Bell  C r e e k  s amp le s  a r e  p r e sen t ed  i n  Table  IV. 



TABLE IV 

B E L L  CREEK AND ROCKETDYNE SSFL RESERTrOIR 

RADIOACTIVLTY DATA - 197 1 

el l  C reek  Mud 54 

e l l  C reek  Vegetation 54 

Soil,  vegetation,  and  wa te r  a r e  sampled a t  the  Chatsworth R e s e r v o i r ,  

which i s  owned and operated by t he  Los Angeles City Depar tment  of Water  

and Power .  Soil and  vegetation radioactivity data fo r  the r e s e r v o i r  a r e  

averaged  into t he  off- s i t e  data p resen ted  in  Tables  I ,  11, VIII, and IX. 

Normal ly ,  one wa te r  sample  i s  obtained f r o m  the  lake sur face  and another  

obtained f r o m  the  r e s e r v o i r  wa te r  supply inlet  located on the  nor th  s ide  of 

the  lake.  T h e  lake  was  drained in  July,  1969 f o r  construction thereby 

precluding su r f ace  wa te r  sampling s ince  that  t ime .  Also,  const ruct ion 

a t  t he  supply wa te r  outfall ha s  precluded wa te r  sampling a t  that  location 

during m o s t  of the repor t ing per iod.  The ave rage  radioactivity concen- 

t ra t ion  in  r e s e r v o i r  supply wa te r  i s  p resen ted  in  Table V. 



TABLE V 

CHATSWORTH RESERVOIR WATER RADIOACTIVITY DATA - 1971 

Environmental  a i r  sampling f o r  long-lived par t icula te  alpha and beta-  

gamma  radioactivity i s  pe r formed  continuously with automat ic  sequential  

s a m p l e r s  a t  both the Headquar te r s  and  NDFL s i t e s .  A i r  i s  drawn through 

a n  HV-70 f i l t e r  which i s  analyzed,  a f t e r  a min imum 72-hour decay per iod,  

for  long-lived radioactivity.  The  ave rage  concentra t ion of long-lived 

alpha and  be ta -gamma radioactivity i s  p resen ted  in  Table VI. 

Sample 
Type 

TABLE VI 

AIRBORNE RADIOACTIVITY DATA - 1971 

Site p e r i m e t e r  radia t ion monitoring i s  pe r fo rmed  with Calcium Fluor ide  

Activity 

the rmolumines  cent dos ime te r s  (T LD) placed a t  s elected locations on o r  

near the  p e r i m e t e r s  of the  Headquar te r s  and  NDFL s i t es .  Each  dos ime te r ,  

sea led  i n  a light-proof plas t ic  ho lder ,  i s  ins ta l led in  a polyethylene via l  

which i s  permanent ly  mounted a t  each monitoring location.  The dos ime te r s  

F i r s t  Half - 1971 

a r e  exchanged and analyzed quar te r ly .  The  radia t ion dose  moni to red  a t  

each dos ime te r  location i s  p resen ted  i n  Table  VII. 

Las t  Half - 1971 

No. Samples  No. Samples 
Average 

p ~ i / l i t e r  
Average 
p ~ i / l i t e r  



TABLE VII 

SITE PERIMETER RADIATION DOSIMETRY DATA - 1971 

::: Second Qua r t e r  only 
:Ic::: Four th  Qua r t e r  only - TLD reade r  malfunction resu l ted  i n  anamolous 

data,  

Table I shows sl ight  d e c r e a s e s  in  soi l  radioactivity during the  l a s t  s i x  

months of 1971. Table  I1 shows a d e c r e a s e  in  vegetation radioact ivi ty ,  

although off - s i t e  alpha radioactivity i nc r ea sed  slightly. Table  111 shows 

that NDFL p r o c e s s  wate r  radioactivity a l s o  dec rea sed  slightly. Table  IV 

shows that  Bel l  C reekmudbe t a -gamma  radioactivity did not change and  

that  vegetation and wa te r  beta -gamma radioactivity dec rea sed .  Alpha 

radioactivity i nc r ea sed  in  mud and vegetation and  dec rea sed  i n  Bell  C reek  

wa te r .  Tab le  IV a l s o  shows decreased  alpha radioactivity in  r e s e r v o i r  

Station 6 w a t e r ,  no significant change in r e s e r v o i r  Station 1 2  wa t e r  alpha 

radioactivity,  and  sl ight  i n c r e a s e s  in  beta -gamma  radioactivity i n  wa te r  

f o r  both s amp le  s ta t ions .  Table  V shows a d e c r e a s e  in Chatsworth 

R e s e r v o i r ' s  supply wa te r  alpha radioactivity and a sl ight  i nc r ea se  i n  

be ta -gamma radioactivity.  Table  VI shows a significant d e c r e a s e  i n  

a i rbo rne  be ta -gamma radioactivity during the  l a s t  half of 197 1. Table VII 

shows that  s i t e  p e r i m e t e r  radiat ion levels  a r e  general ly  equivalent t o  the  

natural  background radia t ion levels .  



B. COMPARISON O F  ENVIRONMENTAL RADIOACTIVITY DATA FOR 

1970 WITH PREVIOUS YEARS 

This  sect ion s u m m a r i z e s  the  environmental  monitoring r e su l t s  f o r  

t h e  ca lendar  y e a r  1971. Also ,  annual ave rages  f o r  t he  y e a r s  1962 

through 1971 a r e  included with the  exception of the  Rocketdyne Rese rvo i r  

and  Bell  Canyon. The  ann.ua1 ave rage  radioactivity i n  soi l  and  vegetation 

i s  p resen ted  i n  Tables  VIII and  IX. 

VIII a. ALPHA RADIOACTIVITY 



T A B L E  VIII 

SOIL  RADIOACTIVITY DATA 1962 THROUGH 1971 

VIIL b. BETA-GAMMA RADIOACTIVITY 

T A B L E  IX 

VEGETATION RADIOACTIVITY DATA - 1962 THROUGH 197 1 

IX a. A L P H A  RADIOACTIVITY 



T A B L E  IX 

VEGETATION RADIOACTIVITY DATA - 1962 THROUGH 1971 

IX b .  BETA-GAMMA RADIOACTIVITY 

T h e  a n n u a l  a v e r a g e  r ad ioac t iv i ty  i n  N D F L  p r o c e s s  w a t e r  i s  p r e s e n t e d  i n  

T a b l e  X. 

T A B L E  X 

N D F L  PROCESS WATER RADIOACTIVITY DATA - 1962 THROUGH 1971 

I Alpha I B e t a  - G a m m a  1 



TABLE XI 

B E L L  CREEK AND ROCKETDYNE SSFL RESERVOIR RADIOACTIVITY DATA 

bample  \ Bell  C reek  Mud 1 Bell  C reek  Vegetation 1 Bell  C reek  Water 1 Rese rvo i r  No. 6 / Rese rvo i r  No. 12 1 

The  annual average  radioactivity in  the  Bell  C reek  and Rocketdyne SSFL  Rese rvo i r  s amp le s  i s  p resen ted  

in Table XI. 



The annual  ave r age  radioactivi ty i n  Chatsworth  Rese rvo i r  wa t e r  is presentEd 
in Table  XII. 

TABLE XI1 

CHATS WORT14 RESERVOLR WATER RADIOACTIVITY DATA 

1962 THROUGH 1971 

The  annual  ave r age  concentra t ions  of long-l ived a i r b o r n e  radioactivi ty a t  
Headquar te r s  and t he  NDFL a r e  p r e sen t ed  in  Tab le  XIII. 

TABLE XI11 a. 

AIRBORNE RADIOACTIVITY DATA 

ALPHA RADIOACTIVITY 



TABLE XI11 b. 

BETA-GAMMA RADIOACTIVITY 

Some of the  data  in  the tables  a r e  p resen ted  a s  a range  within which l i es  

the t r ue  average .  This  i s  neces sa ry  when one o r  m o r e  of the  s amp le s  

contains a n  "undetectable " amount of radioactivity.  In t he se  ins tances ,  two 

values  a r e  de te rmined .  The lowest  value a s s u m e s  that  the  "undetectable" 

samples  contain no radioactivity;  the highest  value a s s u m e s  that  these  

samples  contain radioactivity equal  to the  appropr ia te  min imum detection 

l imi t  specified i n  Table  XV. 

Radioactivity concentra t ions  in  mos t  sample  types a r e  general ly  

commensura te  with the concentrat ions exper ienced in 1970, with the  

genera l  t r e n d  in  radioactivity concentrat ion levels  t o  be downward. The 

environmental  sample  radioactivity concentrat ions r epo r t ed  and d i scussed  

he re in  a r e  not a t t r ibuted t o  Atomics Internat ional ' s  operat ions;  r a t h e r  it  

i s  fe l t  to  have been produced a f te r  September  1 ,  196 1,  by s eve ra l  world-  

wide nuc lear  detonations and a l so  due to natural  c ause s .  

I1 ENVIRONMENTAL MONITORING PROGRAM 

A. GENERAL DESCRIPTION 

Soil and  vegetation sample  collection and ana lys i s  f o r  radioactivity was  

952 in  the  Downey, California,  a r e a  whe re  the  Company was  

initially located.  Environmental  sampling was  subsequently extended t o  

the  proposed Sodium Reac tor  Exper iment  (S s i t e  in  the Simi  



May of 1954. In addit ion,  sampling was  conducted in  the  B u r r o  F la t  a r e a ,  

southwest of SRE,  w h e r e  many nuclear  instal lat ions a r e  cur ren t ly  i n  

operation.  The Downey a r e a  survey was  t e rmina ted  ~ v h e n  t he  Company 

re located to  Canoga P a r k .  The  p r i m a r y  purpose of t he  environmental  

monitoring p r o g r a m  i s  to  survey  environmental  radioactivity adequately 

to ensu re  that  Atomics  International  operations do not contribute s ig  - 
nificantly to  environmental  radioactivity.  The locations of sampling 

stat ions a r e  shown in  F igu re s  4 ,  5 ,  6 ,  and 7 ,  and  in  Table  XIV. 

TABLE XIV 

SAMPLE STATION LOCATIONS 

STATION LOCATION 

sv- 1 

sv - 2 

s v - 3  

s v - 4  

s v - 5  

SV-6 

SV- 10 

SV-12 

SV- 13 

SV- 14 

SV-19 

SV-24 

SV - 25 

SV-26 

SV-27 

SV-28 

SV-31 

SV-40 

SV-41 

SRE Reac to r ,  NDFL 

SRE P e r i m e t e r  Drainage Ditch, NDFL 

Bldg. 064 Parking Lot,  NDFL 

Bldg. 020, NDFL 

Bldg. 363, NDFL 

Rocketdyne R e s e r v o i r ,  SSFL 

Santa Susana Si te  Acces s  Road 

L-85 Reac to r ,  NDFL 

Sodium Cleaning P a d ,  NDFL 

Canyon Below Bldg. 022, NDFL 

Santa Susana Site Ent rance ,  Woolsey Canyon 

Atomics International  Headquar te r s  

DeSoto Avenue and P lummer  S t ree t  

Mason Avenue and Nordhoff S t r ee t  

DeSoto Avenue and Par thenia  S t r ee t  

Canoga Avenue and Nordhoff S t r ee t  

S imi  Valley,  Alamo Avenue and Sycamore  Rd. 
E Agoura - Kanan Road and Ventura Freeway  

Calabasas  - Parkway Calabasas  and  Ventura 
Freeway  

Non-Radioactive Mater ia l s  Disposal  A r e a ,  
NDFL 
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TABLE XIV (Continued) 

STATION 

A-3  

A-4  

A-5 

A-6 

A-7  

A-8  

A-9  

TLD- 1 

LOCATION 

Chatsworth  R e s e r v o i r ,  North Side 

Bldg. 029, NDFL 

B u r r o  F la t  Drainage Control  Pond,  G. S t r ee t  
and  17th S t r ee t ,  NDFL 

Top of Bell  Canyon Below Rocketdyne 
Delta Pond Spillway, SSFL  

Bel l  C r e e k  

Rocketdyne Rese rvo i r  , SSFL 

P r o c e s s  Water  f r o m  Bldg. 003, NDFL 

P r o c e s s  Water  f r o m  Bldg. 363, NDFL 

Rocketdyne R e s e r v o i r ,  SSFL  

Bel l  C reek  

Chatsworth  Rese rvo i r  su r f ace ,  South Side 

Chatsworth  R e s e r v o i r ,  Supply Inlet 

Atomics  International  Headquar te r s  , 
Building 001 Roof 

Atomics  International  Headquar te r s  , 
Building 004 Roof 

Building 009, NDFL 

Building 0 11, N D F L  

Building 01 2 ,  NDFL 

Building 040, NDFL 

Building 074,  NDFL 

Building 143, NDFL 

Building 363, NDFL 

Atomics  International  Headqua r t e r s  , South 
of Building 102 on Fence  

Atomics  International  Headqua r t e r s ,  

West of Building 001 on Gate  t o  Plant  Wate r  
Supply Enc losure  

Atomics  International  Headqua r t e r s ,  
Guard Pos t  No. 1 ,  Building 201 

Atomics  International  Headquar te r s  , Eas t  
Fence  Gate 



TABLE XIV (Continued) 

STATION 

TLD-5 

LOCATION 

Building 113, NDFL 

SRE Retention Dam,  NDFL 

E lec t r i c  Sub-stat ion No. 719, NDFL 

P rope r ty  Line Gate ,  West End of H. S t r e e t ,  
NDFL 

Water  Tank No. 701, NDFL 

Building 854, NDFL 

SV - Soil  a n d  Vegetation Sample  Stat ion 

W - Water  Sample  Stat ion 

A - Air  Sample  Stat ion 

TLD - Thermoluminescen t  Dos ime te r  Location 

B. SAMPLING AND SAMPLE PREPARATION METHODS 

SOIL 

Sur face  soi l  types  avai lable  f o r  sampl ing range  f r o m  decomposed 

gran i te  t o  c lay  and  loam.  Samples  a r e  taken f r o m  the top 112 inch l a y e r  

of undis turbed ground sur face .  The  so i l  s amp le s  a r e  packaged in  p las t i c  

conta iners  and  r e tu rned  to the  l abora to ry  f o r  ana lys i s .  

Sample  p r epa ra t i on  cons i s t s  of t r a n s f e r r i n g  the  so i l s  t o  py rex  beake r s  

and drying in  a muffle fu rnace  a t  approximately  500 "C  f o r  eight hou r s .  

After  cooling,  the soi l  is s ieved  t o  obtain uniform par t i c le  s i ze .  Two-g ram 

aliquots of the s ieved  so i l  a r e  weighed and t r a n s f e r r e d  to  copper  p lanchets .  

The  so i l  i s  wet ted  in  the  planchet  with a lcohol ,  evenly dis t r ibuted t o  obtain 

uniform sample  th ickness ,  d r i e d ,  and counted.  

VEGETATION 

Vegetat ion s amp le s  obtained in  the f ie ld  a r e  of the  s a m e  plant type  

whe reve r  poss ib le ,  general ly  sunflower o r  wild tobacco l e aves .  T h e s e  

types mainta in  a m o r e  ac t ive  growth r a t e  dur ing the  d ry  s ea son  than  do 

m o s t  na tu ra l  vegetat ion indigenous to  t he  loca l  a r e a .  Vegetation l eaves  

a r e  s t r ipped  f r o m  plants and  s ea l ed  in i c e  c r e a m  car tons  f o r  t r a n s f e r  t o  

the l abora to ry  fo r  ana lys i s .  Plant  roo t  s y s t e m s  a r e  not normal ly  analyzed.  

Vegetat ion s amp le s  a r e  f i r s t  washed with t ap  wa t e r  to  r emove  foreign 



m a t t e r ,  and then thoroughly r i n s e d w i t h  dist i l led wate r .  Washed vegetation 

i s  placed in  porcela in  c ruc ib les  and ashed  in  a muffle fu rnace  a t  approximately 

500•‹C f o r  eight hou r s ,  producing a completely burned a sh .  One-gram 

aliquots of pulverized a s h  f r o m  each crucible  a r e  weighed and t r a n s f e r r e d  

to copper planchets.  The vegetation a s h  i s  wetted i n  the planchet with 

alcohol,  evenly distr ibuted to  obtain uniform sample  thicknes s , dr i ed ,  

and counted. 

WATER 

Water samples  a r e  obtained monthly a t  t he  NDFL,from Bell  C reek ,  

and f r o m  the Chatsworth Rese rvo i r .  The  water  i s  drawn into one- l i ter  

polyethylene bottles and t r a n s f e r r e d  to  the  laboratory.  

Five-hundred m l .  of wate r  a r e  evaporated to  d ryness  i n  crysta l l iz ing 

dishes a t  approximately 90•‹C. The res idue  sa l t s  a r e  redissolved into 

dis t i l led wa te r  and t r a n s f e r r e d  to  copper planchets,  r e -d r i ed  under heat  

l a m p s ,  and counted. 

A IR - 
Environmental  a i r  sampling i s  conducted continuously a t  the  Headquar te rs  

and NDFL s i t e s  with automatic a i r  s a m p l e r s  operating on 24-hour sampling 

cycles .  Ai rborne  par t icula te  radioactivity i s  collected on HV-70 f i l t e r  

paper  which i s  automatically changed a t  the  end of each sampling period.  

The f i l t e r s  a r e  removed f r o m  the s ample r  and counted fo r  long-lived 

radioactivity following a min imum 72-hour decay period.  The volume of 

a typical  daily environmental  a i r  sample  i s  approximately 20 cubic m e t e r s .  

When abnormal ly  high a i rbo rne  radioactivit ies a r e  observed,  the  

be ta -gamma radioactivity decay data a r e  plotted t o  de te rmine  t he  p re sence  

of shor t - l ived isotopes other than naturally occurr ing radon,  thoron,  and 

daughters .  If fallout i s  suspected,  the  decay cha rac t e r i s t i c s  a r e  observed.  

If the  radioactivity decays a s  a function of t -  ,  the data curve  i s  

extrapolated i n  o r d e r  to de te rmine  the date  of origin.  This date i s  compared  

with the  dates  of publicized nuclear detonations to  determine if the ab -  

normal  a i rborne  radioactivity was caused  by such  detonations. 

A g raph  of daily averaged  a i rbo rne  long-lived alpha and be ta -gamma 

radioactivity concentrations detected a t  the  Headquar ters  and NDFL 
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concentra t ion f o r  each month i s  a l s o  indicated by hor izonta l  b a r s <  T h e  

g r aph  shows a general ly  inc reas ing  concentra t ion t r e n d  through t he  

Spring months  and  diminshing through Fa l l .  P rominen t  peaks  a r e  noted 

in May and  in  November.  

C. COUNTING AND CA LIBRATION PROCEDURES 

Environmental  so i l ,  vegetat ion,  w a t e r ,  and  a i r  s amp le s  a r e  counted 

f o r  alpha and  be ta -gamma radioactivi ty with a low-background propor t ional  

counting s y s t e m  capable of the  s imul taneous  counting of both alpha and  net 

beta radioactivi ty.  The sample -de tec to r  configuration provides  a near ly  2 n- 

geomet ry .  The  thin-window detector  i s  continually purged with methane 

counting g a s .  A p r e -  s e t  t i m e  mode  of operat ion i s  u sed  f o r  a l l  s amp le s ;  

however ,  a n  overr id ing p r e -  s e t  count mode  i s  available t o  l im i t  t he  

counting t i m e  f o r  high activi ty s amp le s .  The  min imum detection limits 

shown in  Table  XV w e r e  de te rmined  by using typical  values  f o r  counting 

t i m e ,  s y s t e m  efficiency, background count r a t e s  (approximately 0. 05 cpm cY 

and  1. 0 cp@y) and  sample  s i z e .  In addit ion,  the m i n i m u m  sta t is t ica l ly  

significant  amount  of radioact iv i ty ,  i r r e spec t i ve  of sample  configuration,  

i s  e s tab l i shed  a s  that amount  equal  in  count r a t e  to  t h r ee  t i m e s  the  

s tandard  deviat ion of the s y s t e m  background count r a t e .  

TABLE XV 

MINIMUM RADIOACTIVITY DETECTION LIMITS 

I Sample  \A ctivitv 1 Minimum Detection L imi t s  
a 0 .05n0.03 ( p c i l g r a m )  

Soil  0. 2 2 1 0 .  11 ( o ~ i / ~ r a m )  
Vegetation 

Water  

%5tandard E r r o r  
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Counting s y s t e m  efficiencies a r e  de te rmined  routinely with RaDtECF  

(with a lpha a b s o r b e r ) ,  ~ h ~ ~ ~ ,  and U 235 s tandard  s o u r c e s ,  and  with 

K*' i n  the f o r m  of s t andard  reagen t  g r ade  KC1, which i s  used to  s imulate  

s oil and  vegetat ion s amp l e s .  Self -absorpt ion s tandards  a r e  m a d e  by 

dividing s ieved KC1 into s amp le s  increas ing i n  m a s s  by 200-mil l igram 

inc r emen t s  f r o m  100 t o  3000 mi l l i g r ams .  The  s amp le s  a r e  p laced in  

copper  planchets of the type  u sed  fo r  environmental  s amp le s  and  counted. 

T h e  r a t i o  of sample  activi ty to  the  observed net count r a t e  f o r  each 

sample  i s  plotted a s  a function of sample  weight ( s ee  F igu re  9) .  The 

co r r ec t i on  fac to r  ( r a t i o )  corresponding t o  sample  weight i s  obtained 

f r o m  the  g raph .  The product  of the  co r r ec t i on  f ac to r  and  the  net sample  

count r a t e  yields the  sample  activi ty (dpm).  Th i s  method h a s  been 

proved usable by applying it t o  va r ious ly  s i z ed  al iquots of uniformly 

mixed  environmental s amp le s  and observing that  t he  resu l t an t  specif ic 

ac t iv i t i e s  fa l l  within the  expected s ta t i s t i ca l  counting e r r o r .  




