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ABSTRACT 

E n v i r o r i e n t a l  Monitoring a t  Atomics International i s  per -  

formed by the Lajora tory  Unit of the Health an& Safety Section. 

Soil, vegetation, a i r ,  anc water a r e  routineiy samplec up to a 

diszance of 10 =iles i r o m  Atomics Internationa; property.  Data 

gathered during the period January 1, 1962 to June 30, 1962 have 

bee r  sunxxarized and com?are< wlth ~ ~ r e v i o i l s  data. Durirg this 

perioc, a general increase was observed in environnentai radio- 

activity levels.  This lncrease i s  attributed to nuclear weaaons 

tes ts  and not to -%tonics International operations. The effect of 

nuclear weapons tests  i s  readily shown i n  the a i r  sample data.  A 

general description of the environmental monitoring prograr -  and 

procedures is included. 
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I. SUMMARY 

Atomics International, a Division of Sorth American Aviation, Incorporated, 

has been engaged in the atomic energy field since 1946. The company designs, 

develops, and constructs nuclear reactors for  central station and compact power 

plants, and for medical, industrial, and scientific applications. 

The company occupies a modern plant in Canoga Park, California, approxi- 

mately 23 miles northwest of downtown Los Angeles (Figure 1). The 290-acre 

Nuclear Development Field Laboratory (Figure 2), equip?ed with extensive 

testing facilities for the sxpport of advanced nuclear studies, is  located within 

I'entura County in the Santa Susana mountains. The site i s  approximately 29 

miles northwest of downtown Los Angeles. The location of the above sites in 

relation to nearby communities is  shown in Figure 3. 

The basic concept of radiological hazards controi at Atomics International 

encourages total containment of radioactive materiais and, through rigid opera- 

tional controls: minimizes efflcent releases and external radiation levels. The 

environmental monitoring program serves to ensure the effectiveness of radio- 

logical safety procedures and of engineering saieguards incorporated into facil- 

ity design. 

The environs of Atomics International's Headquarters and the Kuclear De- 

velopment Field Laboratory are  periodically surveyed to determine the concen- 

tration of radioactivity in typical surface soil, vegetation, and water samples. In 

addition. continuous environmental air  samples taken at  the above sites provide 

information concerning airborne particulate radioactivity. This report suvma-  

r izes environmental monitoring r e s d t s  for the f irst  six months of 1962. 

Soii and vegetation a r e  sarcpled monthiy at  51 locations. Thirteen sampling 

stations a r e  located within the boundaries of -4tomics International sites and a re  

referre6 to as  "on-site-' stations. The remaining 38 stations, located within a 

10-mile r a d i x  of the sites, a r e  referree to a s  -'oii-site" stations. The average 

activities of the 592 soil and vegetation sam3les collected during the E r s t  six 

months of 1962 a re  s h ~ w n  in Tables I a n l  11. 



'TABLE I 

SOIL ACTIVITY DATA 

I I 
I 1961 I F i r s t  Half 1962 

TABLE I1 

VEGETATION ACTIVITY DATA 

I I 196 1 I F i r s t  Half 1962 

Area  I Activity 

P rocess  water  a t  the NDFL i s  obtained f rom wells and s tored in 50,000-gal 

tanks. Potable wat& i s  obtained i n  bottles regularly delivered to the s i te  by a 

vendor. Therefore,  i t  i s  not analyzed. Well water  i s  sampled monthly f rom 

the supply line a t  two locations. The average well  water  activity during the f i r s t  

s ix  months of 1962 is shown i n  Table 111. 

On- s i te  

Off-site 

7 1  No. 1 Average 
Samples p p c 1 G r a m  Samples p p c l G r a m  

Soil, vegetation, and water  a r e  sampled monthly a t  Chatsworth Reservoir,  

which i s  operated by the Los Angeles City Depsrtment of Water and Power. 

Soil and vegetation activity data for  the r e se rvo i r  is averaged into the data  

a 

P -  Y 
a 

P - Y  

' 0.40 to 0.42 

69 I 43 
69 1 

227 1 0.31 tc2 0.38 

227 

120 , 1 0.30 to 0.37 

120 

458 

458 

34 

0.24 to 0.33 

2 3 



TABLE I11 

WELL WATER ACTIVITY DATA 

196 1 I Firs t  Half 1962 

No. Average ! No. I Average 
Samples p p c / L i t e r  i Samples Ipp c/Li ter  

presented in Tables I and 11. Normally, four water samples a r e  obtained from 

the lake surface and a fifth sample i s  taken at  the reservoir supply inlet. The 

average water activity for both surface an6 supply samples i s  shown in Table IV 

TABLE IV 

CHATSWORTH RESERVOIR WATER ACTIVITY D4TA 

I 
-- - 

196 1 ) Firs t  Half 1962 
Sample i ~ c t i v i t y  

T y ~ e  I No. ! Average I No. I Average 
I 
I ! Samples 1 p p c / L i t e r  I Samples p p c / L i t e r  
I ! 

- - 

Lake surface , I 
0.52 , 21 1 0.46 to 0.47 

1 1  / 21 i 
I 

1 20 
i 0.28 6 Supply inlet I Q , 10 0.50 

Some of the data shown in Tables I, 11, 111, and IV a r e  given a s  a range 

within which lies the true average. This occurs when one or more of the Sam- 

ples contains an "undetectable" amount oi radioactivity. In these instances, two 

averages a r e  deterxxined. The lowest value assumes that the "undetectable" 

samples contair. no radioactivity. The highest value assumes that these samples 

contain radioactivity equal to the appropriate minimum detection limit specified 

in Table VII. 



Sampling of environmental a i r  for particulate radioactivity i s  performed 

continuously at  both the Headquarters and NDFL sites. Air i s  drawn through a 

filter which i s  counted, after a 72-hr decay period, for long lived activity. The 

average concentration of long-lived beta emitters i s  shown in Table V. 

TABLE V 

AIRBORNE ACTIVITY DATA 

I I 196 1 I Firs t  Half 1962 

I 

Headquarters I P-  Y 1 313 1 1.2 1 163 1 8.5 

Location 1 Activity, NO. I A v e r a y  I No. Average 

NDFL 1 8 - r  I 176 I 148 6.3 
I 

Samples t ~ t ~ c l M  / Samples 

B. COKCLUSIONS AND DISCCSSION OF  DATA 

p p c / ~ 3  

Table I shows a slight increase over the 1961 average values in soil alpha 

radioactivity for on-site samples, and a probable increase in soil alpha radio- 

activity for off-site samples. A distinct increase in soil beta-gamma radio- 

activity i s  evident for both on-site and off-site samples. 

Table I1 shows that vegetation alpha radioactivity increased slightly while 

vegetation beta-gamma radioactivity increased considerably in both on-site and 

off-site samples. 

Table111 shows a slight increase in well water alpha radioactivity, and a 

probable increase in beta-gamma radioactivity. 

Table IV shows that alpha radioactivity in Chatsworth Reservoir lake sur-  

face water decreased slightly from the 1961 average, and increased in sup?ly 

inlet samples. Beta-gamma radioactivity shows a definite increase over 

1961 value for both sample types. 

Table V shows that the average airborne radioactivity detected at  both Head- 

quarters and the NDFL increased over the 1961 average. This increase i s  attrib- 

uted to fission debris produced by the 1961 nuclear weapons tests.  



The resunption of nuclear weapons testing by the USSR on September 1, 1961 

resulted in the release of fission products to &e atrxosphere o i  the northern 

hemisphere. The beta-gamma radioactivity increases in  a l l  sample types reflect 

this contribution to the environment. This contamination i s  most readily apparent 

in vegetation and airborne radioactivity concentrations. The increase in environ- 

mental radioactivity levels during the reporting period i s  attributed entirely to 

nuclear weapons testing. 



II. GENERAL DESCRIPTION OF PROGRAM 

Soil and vegetation sample collection and analysis was initiated in  1932 in  

the Downey, California, a rea  where the company was initially located and was 

exteneed to the proposed Sodium Reactor Experiment (SRE) site at  Santa Susana 

in May of 1954. In addition, sampling was conducted in the Burro Flats a rea  

southwest of SRE, where numerous radiological installations a r e  currently in 

operation. The Downey area  survey was terminated when Atomics International 

relocated to Canoga Park. The primary purpose of the environmental monitor- 

ing program i s  to ensure that Atomics International's operations a r e  not con- 

tributing measurajly to environmental radioactivity. 

Due to the effect of topography on environmental radioactivity, comparison 

between widely spread sampling locations i s  eifficult. Useful information can be 

obtaineci, however, by observing the trend oi individual o r  closely related groups 

of sampling locations. For this reason, samples a r e  collected monthly in six 

general survey areas  including Canoga Park  (two areas),  Santa Susana, Simi 

Valley, Russell Valley and vicinity, and the Chatsworth Reservoir, which i s  

operated by the Los Angeles Department of Water and Power. Fifty-one soil 

and vegetation sampling stations a r e  currently established within the indicated 

areas.  The maximum sampling station distance from the Nuclear Development 

Field Laboratory at  Santa Susana i s  approximately ten miles, and the total sur-  

vey a rea  comprises approximately 150 sq miles. Sampling station locations a r e  

indicated on Figures 4, 3, 6, 7, and in Table VI. 

During each semiannual reporting period, approximately 306 soil, 306 veg- 

etation, 42 water, and 360 environmental a i r  samples a r e  normally obtained and 

analyzed by the Health and Safety Laboratory for gross alpha and/or beta-gamma 

radioactivity. Since environmental radioactivity levels a r e  low and there i s  

seldom any evidence of contribution by Atomics International's operations, 

specific isotopic analyses a r e  not routinely performed on environmental samples. 

Such analyses would be performed i f  warranted. 

SMAPLING AND PREPAIMTION METHODS 

Water - 
Samples of well water a r e  obtained monthly at the NDFL. The water i s  

drawn into 1-liter polyethelene bottles for transfer to the laboratory. Samples 



NUCLEAR DEVELOPMENT 
ClLLD LABORATORY 

V E N T U R A C W N T Y  ------ 
W S  ANGELES C W N T Y  

, 
RUSSELL VALLEY SCA1.E 

I INCH: 2 M I L E S  

/' 101 

LEGEND 

4 SOIL AND VEGE'rNlON 

Figure 4 .  M a p  of Resoda,  C;%nogii Park, S imi  Val ley ,  iind Russell V;rlltry Sampling Stiilior~s 



NORDHOFF 
W 
a 

PARTHENIA 

HEADQUARTERS I 

SCALE 

51NCHES : I MILE 

LEGEND 

/\SOIL AND VEGETATION 

Figuro 5 .  Map o f  Hctadquartc:rs V i c i n i t y  Sampling Stirtions 





LEQEND 

/\ SOIL AND VEOETATION 

0 WATER 

Figure 7 .  Map of Chatsworth Reservoir Sarr~pling Stations 



TABLE VI 

S.%MPLE STATION LOCATIONS 

Location 

SRE Reactor 

SRE Per ime te r  Drainage Ditch 

Building 064 Parking Lot 

West of Building 020 

Buiidlng 363 

Rocketdyne Retention Reservoir ,  P F L  

Rocketdyne PFL 

Rocketdyne P F L  

Rocketdyne PFL 

Santa Susana Sire Access  Road 

Santa Susana Site Access  Road 

KEWB Reactor 

Sodium Burning Pad 

Cznyon below Building 022 

Reseda Blvd. and Ventura Blvd. 

Topanga Canyon Bivd. and V e n t u ~  :a Blvd. 

Topanga Canyon Blvd. and Vanowen St. 

Topanga Canyon Blvd. and Satlcoy St. 

Santa Susan2 Facility Entrance 

Topanga Canyon Blvd. and Devonshire St. 

Reseda Blvd. and Devonshire St. 

Reseda Bivd. and Nordhoff St. 

Reseda Blvd. and Sherman Kay 

Headq>aarter s 

DeSoto Xve. and Plummer  St. 

Sordhoif St. and Mason _Ave. 

DeSoto Ave. and Parthenra St. 

Canoga Ave. and Nordhoii St. 

Santa Susana Knolls 

Los Angeles Ave. at Brlage 

Los Angeles Ave. and Sycamore Road 

Tapo Canyon 



Station 

SV-49 

SV-50 

s v - 5 1  

W 2 

W 6 

W 7 

W 11 

W R. 0. 

ti' C. T. 

W R. D. 

W -4 

\ST B 
W C 
W D 
W E  

SV - Soil and Ve; 
W - Water 

TABLE VI (Continued) 

Location 

Los Angeles Ave. and Sinaloa Road 

Meier Canyon 

Brandeis Camp Entrance 

Moorpark Road and Camarillo Road 

Moorpark Road a t  Oil Pumping Station 

Moorpark Road and Ventura Blvd. 

Ventura Blvd. a t  Po t re ro  Road 

Ventura Blvd. at Cornell Corners  (Agoura) 

Ventura Blvd. a t  Calabasas 

Nonradioactive Materials Disposal Arez,  
Nuclear Development Field Laboratory 

Chatsworth Reservoir Dam - West Side 

Chatsworth Reservoir Dam - Mid Point 

Chatsworth Reservoir Dam - East  Side 

Chatsworth Reservoir Pe r ime te r  Road - 
Northeast Side 

Chatsworth Reservoir Pe r ime te r  Road - 
North Side 

Chatsworth Reservoir  Pe r ime te r  Road - 
West Side 

Adjacent to Rocketdyne Boundary 

Bur ro  Fla ts  Access Road 

Storage Area  Adjacent to Calibration Facility 

SRE Per ime te r  Drainage Ditch 

Rocketdyne Retention Reservoir,  P F L  

Well Water f r o m  Engineering Test Building 

Well Water from Building 363  

Run Off Collection Sump 

Edison Cooling Tower 

SRE Retention Dam 

Chatsworth Reservoir - Lake Surface 

Chatsworth Reservoir - Lake Surface 
Chatsworth Reservoir - Lake Surface 
Chatsworth Reservoir - Supply Inlet 
Chatsworth Reservoir - Lake Surface 

:ation 



of lake surface and supply inlet water  froni the Cnatsworth Reservoir  a r e  sixxi- 

la r ly  obtained. In the laboratory, 500 m l  of the water  i s  evaporated to c ryness  

i n  crystall izing dishes a t  approximately 90•‹C. The residue sal ts  a r e  t r ans i e r red  

to stainless-steel planchets, wetted to produce an  even sample distribution, r e -  

dr ied  under infrared lamps, and counted. 

Soil - 
Surface soil types available for  sampling range f rom decomposed. granite 

to clay and loam. Samples a r e  collected f rom the top 1/2-in. layer  of ground 

surface.  The soil samples  a r e  packaged an6 sealed i n  plastic containers and 

returned to the laboratory for  analysis.  Sam-~ le  preparation consists of t r ans -  

fe r r icg  the soils to pyrex beakers  ane  drying in  a muffle furnace a t  500•‹C for  

approxiv-ately S h r .  After cooling, the soil i s  sieved to o j ta in  uniform particle 

s izes  for coanting. One-gram aliquots of the soil  a r e  weighed and t r ans i e r red  

to 3 crn diameter  by 3 m m  deep s tainless-s teel  planchets. The soil i s  wetted in  

the planchet with acetone, agitated to obtain uniform thickness, redried, and 

counted. 

Vegetation 

Vegetation s a n p l e s  obtained i n  the field a t  each station a r e  of the same  

plant type wherever  possible ar,d a r e  generally sunflower o r  wiid t o b a c c ~  plant 

leaves.  These plant types maintain a n  active ra te  of grow-th during the d ry  

season, a character is t ic  uncommon to most  plant types i3digenous to the a r e a .  

Vegetation leaves a r e  stripped f rom the plant an6 placed i n  indivicual i ce  c r e a m  

cartons f o r  t ransfer  to the laboratory ior  analysis.  Plant  root sys tems a r e  not 

routinely sampled. 

Prepara t ion  of vegetation sampies  for analysis inciudes washing to r e -  

move foreign matter ,  followed by a distilled water r inse .  The vegetation is 

placed in  porceiain crucibles  ana ashed i n  a turnace a t  500•‹C, for  approx- 

imately 8 hr ,  ?reducing a fine, completely oxidized a sh  of uniform Sensity. 

Three -hundred-mi l l ig rm aliquots of ground ash  frorr- each crucible a r e  weighed 

an6 t ransfer red  to s ta inless-s teel  planchets for  counting. 

A: r - 
Environmental air sampling i s  conducted continuously a t  the Headquarters 

and XDFL s i tes  with automatic air samplers  operating on 24-hr sampling cycles .  



Airborne particulate radioactivity i s  collected on a stationary filter tape which 

i s  automatically changed at  the end of each sampling period. The filter tape i s  

removed from the sampler, allowed to decay for at  least 72 hr, and counted in a 

an automatic proportional counting system. The volume of a typical daily environ- 

mental a i r  sample is  approximately 21 cubic meters.  The minimum detection 

limit, which varies somewhat between samplers due to differences in airflow, i s  
3 on the order of 0.02 p p c / m  . 

When abnormally high airborne activities are  observed, the activity decay 

rates a r e  plotted to determine the presence of short-lived isotopes other than 

naturally occurring radon and thoron daughters. If fallout i s  suspected, the 

sample decay characteristics a r e  observed for a period of from several days to 
- 1.2 

several weeks. If the activity decays a s  a function of t , the data a r e  extrap- 

olated in order to determine the date of origin. This dateis  then compared with 

the dates of publicized nuclear detonations in order to demonstrate that the ab- 

normal airborne radioactivity i s  not caused by Atomics International. 

A graph of long-lived airborne radioactivity concentrations detected at  the 

Headcuarters facility Euring 196 1 and the 1962 reporting period i s  shown in 

Figure 8. Airborne radioactivity concentrations subsequent to the nuclear 

weapons test ser ies  in Nevada during the fall of 1958 had decreased to relatively 

insignificant values prior to resumption of nuclear weapons testing by the USSR 

in the fall of 1961. The graph shows the rapid increase in airborne radioactivity 

in mid-September to a maximum in November. Subsequent concentrations had 

decreased considerably at the end of June 1962 although two transient peaks 

occurred, one in February and one in April. Also indicated on the graph a re  

days on which rainfall was recorded at  the Headquarters facility weather sta- 

tion. This illustrates the effect of precipitation on airborne activity values. 

In general, during periods of precipitation, the airborne activity decreased 

somewhat due to comb+ned effects of particulate removal, and the wind conditions 

generally associated with precipitation in the local area .  
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APPENDIX 

COUNTING SYSTEMS AND CALIBRATION PROCEDURES 

Environmental soil, vegetation, a i r ,  and water  samples  a r e  analyzed for  

alpha and beta-gamma radioactivity in  automatic, proportional counting sys tems.  

The sample detector configuration provides nearly a 2 T  geometry.  The detector 

has  a thin hlylar window and i s  continually purged with a 90% argon, 10% methane 

counting gas .  A prese t  count mode of operation i s  used for all sample types; 

however, an  overriding prese t  t ime is also used for  alpha counting to prevent 

the um-easonably long counting o i  samples  with extremely low-level activit ies.  

The minimum detection l imits  shown i n  Table VII were  determined using typical 

values for prese t  count, p rese t  time, sys tem efficiencies, background counting 

r a t e s  (approximately 0.03 c l m  Q and 12 ~ ! m p - ~ ) ,  sample size,  e tc .  

T 4 B L E  VII 

MIXIMUM DETECTION LIMITS 

Sample I Activity I Minimum Detection Limit* 

Soil 

' a i 
Vegetation i : 0.086 * 0.089 ( p p c / g r a m )  

! 1 b - y  1 3 . 8 * 2 . 1 ( p p c / g r a m )  

Water I a j 0.052 * 0.054 ( p p c l l i t e r )  
I I P - r  2.5 * 1.3 ( p p c l l i t e r )  

*Standard e r r o r  

Counting sys tem efiiciencies a r e  measure? routinely using Ra D - E - F 
(with and without alpha absorbers )  and K ~ ' .  Potassium-40 i n  the fo rm of stand- 

a r d  reagent-grade KC1 i s  usee  to sirculate soil and vegetation samples  for  pur-  

poses of calibration. It has  a specific activity o i  approximately 830 d l n  per  

g r a m  KC1 and a beta energy of 1.33 Mev. Its obvious advantages a r e  i t s  purity, 

long half-life, crystall ine form, and inexpensiveness. 4 s e e n i n g  disadvantage 

i s  i t s  beta energy, which i s  somewhat higher than that expected i n  environmental 

samples;  however, the e r r o r  introduced by this higher energy has  been proved 

insignificant. 



In practice, KC1 i s  sieved and divided into aliquots increasing in 100 milli- 

gram increments from 100 to 1200 milligrams. These aliquots a r e  transferred 

to stainless-steel planchets of the type used for soil and vegetation samples, 

and counted in the proportional counting systems. The ratio of sample activity 

to observed net counting rate for  each aliquot i s  plotted a s  a function of aliquot 

weight (see Figure 9 ) .  The correction factor (ratio) corresponding to each soil 

o r  vegetation sample weight i s  obtained from this graph and multiplied by the net 

sample counting rate to obtain sample activity (d/m).  This method has been 

proved usable by applying i t  to various sized aliquots of uniformly mixed environ- 

mental samples and observing that the resultant specific activities iall within the 

expected statistical counting e r ro r .  
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