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ABSTRACT 

Environmental  monitoring a t  Atomics International i s  performed 

by the Radiation Safety Unit of the Health, Safety, and Radiation 

Serv ices  Department.  Soil, vegetation, water ,  and a i r  a r e  

routinely sampled up to a distance of 1 0  mi l e s  f r o m  Atomics 

International property.  The environmental  radioactivity reported 

here in  i s  at tr ibuted to natural  causes  and to nuclear  weapons 

testing, ra ther  than to Atomics International operations.  
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I. SUMMARY 

Atomics International, A Division of North American Rockwell 
Corporation, has  been engaged in  atomic energy r e sea rch  and development 
since 1946. The Company designs, develops, and constructs  nuclear 
reac tors  for central  station and compact power plants and for medical, 
industrial, and scientific applications. 

The Company occupie s modern facil i t ies in Canoga Pa rk ,  California, approxi- 
mately 23 mi le s  northwest of downtown Los  Angeles (F igure  1). The 290-acre 
Nuclear Development Field Laboratory (F igure  Z), equipped with extensive 
facil i t ies f o r  the support of advanced nuclear studies, i s  located in the Simi 
Hills of Ventura County approximately 29  mi les  northwest of downtown 
Los Angeles. The location of the s i tes  in relation to nearby communities i s  
shown in F igure  3, 

The basic  concept of radiologica hazards control a t  Atomics International 
requires  adequate containment of radioactive mater ials ,  and, through rigid 
operational controls, minimizes effluent r e l eases  and external radiation 
levels. The environmental monitoring program provides a measure  of the 
effectiveness of the Company's radiological safety procedures  and of engineer - 
ing safeguards incorporated into facility designs. 

Environmenta sampling stations located within the boundaries of Atomics 
International 's  s i tes  a r e  r e fe r red  to a s  "on- site" stations. The remaining 
stations, located within a 10-mile radius of the s i tes ,  a r e  r e fe r red  to a s  
"off - site" stations. The on- site environs of Atomics International 's  
Headquarters  and Nuclear Development Field Laboratory (NDFL) facil i t ies 
a r e  sampled month y to determine the concentration of radioactivity in typical 
surface soil, veget tion, and water  samples.  The off-site environs a r e  also 
sampled monthly; however, since January, 1966, analysis of off - site soil 
and vegetation sample s has  been perfo rmed only quarter ly .  Also, continuous 
on-site environmental a i r  sarnpling provides information concerning long-lived 
airborne partic t e  radioactivity. This report  summarizes  environmental 
monitoring r e  s for  the l a s t  six months of 1967 and corn a r e s  the data for  
1967 with prev 

A, NMENTAL RADIOACTIVITY DATA - 1967 

The average ioactivity concentrations in soi and vegetation samp 





F i g u r e  2. Atomics  Internat ional  Nuclear  Development F ie ld  Labora tory .  



F i g u r e  3. Map of Headqua r t e r s  and Nuclear  Development F ie ld  Labo ra to ry  Environs .  



TABLE I. 
SOIL RADIOACTIVITY DATA - 1967 

F i r s t  Half - 1967 L a s t  Half - 1967 1 

TABLE 11. 
VEGETATION RADIOACTIVITY DATA - 1967 

P r o c e s s  w a t e r  u sed  at the  NDFL i s  obtained f r o m  Ventura  County 
Wate r  D i s t r i c t  No. 10 and dis t r ibuted on-s i t e  by the  s a m e  piping sy s t em 
previously  used  when p r o c e s s  wa t e r  was  supplied by on-s i t e  we l l s ,  P r e s s u r e  
is provided by e levated s t o r age  tanks,  one 50, 000-gallon and one 500, 000- 
gallon tank on-s i te .  While c l in ical ly  potable, the  w a t e r  is  not used f o r  
drinking. Bott led potable w a t e r  is 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  is sampled monthly at two locations.  The ave rage  
p r o c e s s  w a t e r  radioact iv i ty  concentra t ion i s  p resen ted  i n  Tab le  111. 

TABLE 111, 
NDFL PROCESS WATER RADI 

:: Er roneous ly  r epo r t ed  a s  3. 4 i t e r  i n  the  previous  
environmental  moni tor ing s e  r e p o r t  f o r  the  
pe r iod  J anua ry  1, 1967 to June  30, 1967. 



Surface discharged w a t e r s  f r o m  NDFL faci l i t ies  d ra in  into holding 
r e s e r v o i r s  on Rocketdyne P F L  property.  When full, the main  r e se rvo i r  i s  
drained into Bell  Creek, a t r ibu ta ry  of the Lo s Angele s River  in  the San 
Fernando Valley, L o s  Angeles County. Pu r suan t  to the requirements  of 
L o s  Angeles Regional Water  Quality Control Board Resolution 66-49 of 
September 21, 1966, an environmental  sampling station has  been established 
in  Bell Creek  Canyon approximately 3 .4  mi l e s  downstream f r o m  the south 
North Amer ican  Rockwell Corporation boundary. Samples,  obtained and 
analyzed monthly, include s t r e a m  bed mud, vegetation, and water .  Average 
radioactivity concentrations i n  the Rocketdyne r e se rvo i r  and Bell  Creek  
samples  a r e  presented in  Table IV, 

Soil, vegetation, and water  a r e  sampled monthly a t  the Chatsworth 
Reservoi r ,  which i s  owned and operated by the L o s  Angeles City Department  
of Water and Power .  Soil and vegetation radioactivity data f o r  the r e se rvo i r  
a r e  averaged into the off-si te data  presented in Tables  I, 11, VII, and VIII. 
Normally, one water  sample i s  obtained f r o m  the lake surface and another 
obtained f r o m  the r e s e r v o i r  water  supply inlet located on the north side of 
the lake. The average radioactivity concentrations in  lake surface and supply 
water  a r e  presented in  Table V. 

Environmental  a i r  sampling for  long-lived par t iculate  radioactivity i s  
performed continuously a t  both the Headquar te rs  and NDFL si tes .  A i r  i s  
drawn through a f i l ter  which i s  analyzed, af ter  a 72-hour decay period, for. 
long-lived radioactivity. The average concentration of long-lived beta-gamma 
radioactivity i s  presented i n  Table VI. 

Table I shows no significant change during the l a s t  s ix  months of 1967 
i n  soil radioactivity. Table I1 shows moderate  i nc reases  in  vegetation alpha 
radioactivity and considerable dec reases  in  vegetation beta-gamma radio - 
activity. Table III shows that  NDFL process  water  alpha radioactivity 
increased  slightly and that  beta-gamma radioactivity decreased .  Table IV 
shows that Bell  Creek  mud radioactivity increased  slightly, that  Bell  Creek  
vegetation and water  alpha radioactivity increased  slightly and th.at the beta-  
gamma radioactivity concentrations decreased  considerably.  Table IV a1 so 
shows smal l  i n c r e a s e s  in  r e se rvo i r  stat ions '  6 and 12 water  radioactivity 
concentrations, except for  station 6 alpha radioactivity which decreased  
slightly. Table V shows that  Chatsworth Reservoi r  water  alpha radioactivity 
increased and that be ta -gamma radioactivity decreased  s ightly during the 

f of 1967. Tab e VI shows significant d e c r e a s e s  in loca  
radioactivity concentrations during the same period,  



B E L L C R E E K A N D R O C K E T D Y N E P F L R E S E R V O I R  
RADIOACTIVITY DATA - 1967 

S a m ~ l e  F i r s t  Half - 1967 L a s t  Half - 1967 

Be l l  C r e e k  M 

a t e r  



TABLE V. 
CHATSWORTH RESERVOIR WATER RADIOACTIVITY DATA - 1967 

TABLE VI. 
AIRBORNE RADIOACTIVITY DATA - 1967 

B. COMPARISON O F  ENVIRONMENTAL RADIOACTIVITY DATA FOR 
1967 WITH PREVIOUS YEARS 

This  sect ion s u m m a r i z e s  the  environmental  monitoring r e s u l t s  fo r  the  
calendar  y e a r  1967. Also, the annual ave rages  fo r  the y e a r s  1958 through 
1966 a r e  included with the  exception of the  Rocketdyne Rese rvo i r ,  Bel l  Canyon, 
and Chatsworth  Rese rvo i r .  The annual average  radioactivity i n  soi l  and 
vegetation i s  p resen ted  i n  Tab l e s  VII and VIII. 

TABLE VII 
SOIL RADIOACTIVITY DATA - 1958 THROUGH 1967 

VII. a. A l ~ h a  Radioactivity 



VII. b. B e t a - G a m m a  Radioactivi tv 

T A B L E  VIII. 
VEGETATION RADIOACTIVITY DATA - 1958 THROUGH 1967 

VIII. a .  Alpha Radioact iv i ty  

VIII. b. B e t a - G a m m a  Radioact iv i tv  



T h e  a n n u a l  
i n  T a b l e  IX.  

N D F L  P R O C E S S  

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  

T A B L E  IX. 
WATER RADIOACTIVITY DATA. - 1958 THROUGH 1967 

T h e  a n n u a l  a v e r a g e  r a d i o a c t i v i t y  i n  t h e  Rocke tdyne  PFL R e s e r v o i r  a n d  
B e l l  C r e e k  s a m p l e s  i s  p r e s e n t e d  i n  T a b l e  X. 

B e t a - G a m m a  
No. 1 A v e r a g e  I 

' Y e a r  1 S a m p l e s  
1967 f 24 

T A B L E  X. 
B E L L C R E E K A N D R O C K E T D Y N E P F L R E S E R V O I R  

RADIOACTIVITY DATA 

Alpha  
No. 1 A v e r a g e  

T h e  a n n u a l  a v e r a g e  r a d i o a c t i v i t y  i n  G h a t s w o r t h  R e s e r v o i r  w a t e r  is 
p r e s e n t e d  i n  T a b l e  XI. 

p p C i / l i t e r  
0.  12 t o  0. 13 

S a m p l e s  
24  

/uplCi/l i ter 
6 .  1 



TABLE XI, 
CHATSWORTH RESERVOIR WATER RADIOACTIVITY DATA - 

196 1 THROUGH 1967 

L No. 
L e a r  / Samples  
11967 1 12 

The  annual average  concentr  t ions of long-lived a i rbo rne  radioactivity 
a t  Headqua r t e r s  and the NDFL i s  p resen ted  in  Table XII. 

TABLE XII. 
AIRBORNE RADIOACTIVITY DATA - 

1958 THROUGH 1967 

Some of the data  p resen ted  i n  the  Tables  a r e  presented d s  a range 
within which l i e s  the  t r u e  average.  This  i s  n e c e s s a r y  when one o r  m o r e  
of the s amp le s  contain an  "undetectable" amount of radioactivity,  In these  
ins tances ,  two values  a r e  determined.  The lowest  a s s u m e s  that  the 
"undetectable" samples  contain no radioactivity;  the  highe s t  a s  sume s that  
these  s amp le s  contain radioactivity equal to the appropr ia te  min imum 
detection l im i t  specified in  Table XLV. 



Radioactivi ty concentra t ions  in  m o s t  environmental  sample  types  a r e  
general ly  commensu ra t e  with the concentra t ions  exper ienced dur ing 1966; 
however,  two exceptions a r e  vegetat ion and a i rbo rne  radioactivi ty.  The 
i nc r ea sed  radioact iv i ty  i n  t he se  sample  types  i s  not a t t r ibuted to Atomics  
In ternat ional '  s opera t ions;  r a t h e r  it i s  Selt t o  have been  produced a f te r  
September  1, 196 1, by s e v e r a l  world-wide nuclear  detonations. 

11. ENVIRONMENTAL MONITORING PROGRAM 

A. GENERAL DESCRIPTION 

Soil and vegetat ion collect ion and ana lys i s  f o r  radioact iv i ty  was  
ini t iated in  1952 i n  the  Downey, Cal i fornia  a r e a  where  the Company was  
ini t ial ly located.  Environmental  sampl ing w a s  subsequently extended to the 
proposed Sodium Reac to r  Expe r imen t  (SRE) s i t e  in the S imi  Hi l l s  in  Mdy of 
1954. In addition, sampling was  conducted in  the  B u r r o  F l a t  a r e a ,  southwest  
of SRE, w h e r e  many nuclear  instal1,itions a r e  cu r r en t l y  in  operat ion.  The 
Downey a r e a  su rvey  was  t e rmi na t ed  when the Company re loca ted  to  Canoga 
P a r k .  The  p r i m a r y  purpose  of the  environmental  moni tor ing p r o g r a m  i s  to 
su rvey  environmental  radioact iv i ty  ddequately to  en su re  that  Atomics  
In ternat ional  opera t ions  do not contr ibute  significantly to environmental  
radio  activi ty.  

A study of pas t  da ta  showe that  t h i s  purpose  could be  achieved with a 
l e s s  extensive  environmental  moni tor ing p r o g r a m  than  that  which exis ted  unti l  
July, 1964. There fore ,  beginning with that  month, the  number  of sampling 
s ta t ions  w a s  reduced considerably .  In addition, s ince  January ,  1966, off - s i te  
environmental  su rvey  s amp le s  have been analyzed only quar te r ly ;  on-  s i t e  
s amp le s  continue to b e  analyzed monthly, The locat ions  of sampl ing s ta t ions  
a r e  shown i n  F i g u r e s  4, 5, 6, and 7, and i n  Table  XIII. 

B, SAMPLING AND SAMPLE PREPARATION METHODS 

SOIL 

Sur face  soi l  types  avai lable  fo r  sampl ing range  f r o m  decomposed 
gran i te  to c lay  and loam.  Samples  a r e  taken f r o m  the  top 1 /2 - inch  l a y e r  of 
ground sur face .  The soil  s a m p l e s  a r e  packaged and sealed in p las t ic  con-  
t a ine r  s and re tu rned  to the l abo ra to ry  fo r  analys is .  

Sample  p repara t ion  cons i s t s  of t r a n s f e r r i n g  the so i l s  to pyrex  b e a k e r s  
and drying in  a muffle fu rnace  a t  approximately  500" C fo r  eight  hours .  Af te r  
cooling, the  soi l  i s  s ieved to obtain uniform par t ic le  s i ze .  O n e - g r a m  aliquots 
of the sieved soi l  a r e  weighed and t r a n s f e r r e d  to s t a i n l e s s -  s t ee l  planchets.  
The  soil  i s  wetted i n  the planchet  with acetone,  agitated to obta in  un i fo rm 
sample  thickne s s r e -d r i ed ,  and counted. 











VEGETATION 

Vegetation s amp le s  obtained in  the  field a r e  of the  s a m e  plant type 
wherever  possible,  general ly  sunflower o r  wild tobacco leaves .  These  types  
mainta in  a m o r e  act ive  growth r a t e  during the  d ry  season  than does  mos t  
na tura l  vegetation indigenous to the  loca l  a r ea .  Vegetation leaves  a r e  
s t r ipped f r o m  plants and sealed i n  i ce  c r e a m  car tons  for  t r ans f e r  to the 
l abora tory  fo r  analysis .  P l a n t  root  sy s t ems  a r e  not normal ly  analyzed. 

TABLE XIII. 
SAMPLE STATION LOCATIONS 

STATION LOCATION 

sv-  1 
s v - 2  
s v - 3  
SV - 4 
s v - 5  
SV-6 
s v - 1 0  
s v - 1 2  
SV-13 
SV- 14 
SV-19 
SV-24 
SV-25 
SV-26 
SV-27 
SV-28 
SV-3 1 
SV-40 
SV-41 
SV-42 
SV-47 
SV-51 
SV-52 

SRE Reac tor ,  NDFL 
SRE P e r i m e t e r  Drainage Ditch, NDFL 
Bldg. 064 Pa rk ing  Lot, NDFL 
Bldg. 020, NDFL 
Bldg. 363, NDFL 
Rocketdyne Rese rvo i r ,  P F L  
Santa Susana Site Rcces  s Road 
KEWB Reac tor ,  NDFL 
Sodium Cleaning Pad ,  NDFL 
Canyon Below Bldg. 022, NDFL 
Santa Susana Site Ent rance ,  Woolsey Canyon 
Atomics  Internat ional  Headquar te r s  
De Soto Rve. and P l u m m e r  St. 
Nordhoff St. and Mason Ave. 
De Soto Ave. and Pa r then i a  St. 
Canoga Ave. and Nordhoff St. 
S imi  Valley, L o s  Rngeles  Ave. and Sycamore  Road 
Agour a 
Ca labasas  
Non-Radioactive Ma te r i a l s  Disposal  Area,  NDFL 
Chatsworth Rese rvo i r ,  North Side 
Bldg. 029, NDFL 
B u r r o  F l a t  Drainage Control  Pond, 6. St. and 17th St . ,  

NDFL 
Top of Bell  Canyon Below Rocketdyne Del ta  Pond  Spillway, 

P F L  
Bel l  C reek  
Rocketdyne Rese rvo i r ,  P F L  
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 Rese rvo i r ,  P F L  
Rocketdyne Drainage Collection Pond, P F L  
B u r r o  F l a t  Drainage Control  Pond, 6. St. ,  and 17th S t , ,  

NDFL 
Continued . . . . . 



Table XIII. Sample Station Locations - Continued 

STATION LOCATION 

W- 15 Bur ro  F l a t  Drainage Channel Adjacent to Bldg. 383 
W-16 Bell  Creek  
W-R Chatswowth Rese rvo i r  Surface, South Side 
W-D Chatsworth Reservoi r ,  Supply Inlet 
W - R D  SRE Retention Dam, NDFL 

Vegetation samples  a r e  f i r s t  washed with tap water  to remove foreign 
mat te r ,  and then thoroughly r insed with dist i l led water .  Washed vegetation 
i s  placed in porcelain  crucibles  and ashed in a muffle furnace a t  approximately 
5 0 0 ° C  for eight hours,  producing a completely burned ash.  Three  hundred 
mi l l ig ram aliquots of pulverized a s h  f r o m  each crucible a r e  weighed and 
t r ans fe r r ed  to s ta inless  - steel  planchets for  counting. 

WATER 

Samples  of p rocess  water  a r e  obtained monthly a t  the NDFL, f r o m  
Bell  Creek,  and f rom the Chatsworth Reservoi r .  The water  i s  drawn into 
one- l i ter  polyethylene bott les and t r ans fe r r ed  to the laboratory,  

F ive  hundred ml ,  of water  a r e  evaporated to dryness  i n  crystall izing 
dishes  a t  approximately 90" C, The res idue sal ts  a r e  t r a n s f e r r e d  to 
s ta in less -  steel  planchets, wetted with distilled water  to produce a uniform 
sample distribution, re -dr ied  under in f ra - red  lamps,  and counted. 

AIR 

Environmental  a i r  sampling i s  conducted continuously a t  the Head- 
qua r t e r s  and NDFL site s with automatic a i r  s ample r s  operating on 24-hour 
sampling cy e s .  Airborne particulate radioactivity i s  collected on HV- 70 
f i l ter  paper hich 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 sampler  and counted af ter  the radioactivity 
has  decayed for a t  l e a s t  72 hours .  The volume of a typical daily environ- 
mental  a i r  sample i s  approximately 20 cubic m e t e r s .  The minimum detection 
l imit ,  calculated a t  2 counter background, i s  on the o r d e r  of 0 .04 u u c i / m 3 .  

When abnormally high a i rborne  radioactivit ies a r e  observed, the 
radioactivity decay data a r e  plotted to determine the presence  of short - l ived 
isotopes other  than naturally occur r ing  radon, thoron, and daughters.  If 
fal l-out i s  suspected, the decay charac te r i s t ics  a r e  observed. If the radio-  
activity decays a s  a function of t -  l .  2 ,  the data curve i s  extrapolated in o r d e r  
to determine the date of origin,  This  date  i s  compared with the da tes  of 
publicized nuclear  detonations to determine if the abnormal  a i rborne  
radioactivity was  caused by such detonations, 



A graph of daily averaged long-lived ai rborne radioactivity concen- 
t ra t ions  detected a t  the Headquar te rs  and NDFL faci l i t ies  during 1967 i s  
presented in  F igu re  8. The graph shows the incidence of comparatively high 
ai rborne radioactivity concentration peaks during January,  diminishing 
through March, and continuing through the yea r  a t  relatively low concentrations 
until the l a s t  two days of the yea r  when fallout, result ing f r o m  nuclear  
weapons testing, caused a significant i nc rease  in a i rborne  radioactivity in 
the local  a r ea .  

C. COUNTING AND CALIBRATION PROCEDURES 

Environmental  soil, vegetation, a i r ,  and water  samples  a r e  counted 
for  alpha and be ta -gamma radioactivity in automatic proportional counting 
systems.  The sample-detector  configuration provides near ly  a 2 
The detector  h a s  a thin window and i s  continually purged with a 90 
1070 methane counting gas. A p re - se t  count mode of operation i s  used for  a l l  
samples;  however, an overr iding p re - se t  t ime  i s  a lso used for  alpha counting 
to prevent the unnecessar i ly  long counting of samples  with extremely low 
activit ies.  The minimum detection l imi t s  shown in Table XIV were  de t e r -  
mined by using typical values for  p r e -  se t  count, p r e -  set  t ime, sys tem 

iciencies,  background count r a t e s  (approximately 0. 03 cpm a and 12 cpm 
) ,  and sample size.  

TABLE XIV, 
MINIMUM DETECTION LIMITS 

::: Standard e r r o r  

Counting sys tem efficiencies a r e  determined routinely using RaD t 
with and without a pha abso rbe r s )  and K-40, Potass ium-40,  in  the f o r m  

of standard reagent grade KCl, i s  used to simulate soil  and vegetation samples  
for purposes  of calibration, I t  ha s  a compound specific activity of approxi-  
mately 830 dpm per  g r a m  KC1 an a beta  energy of 1 - 3 3  mev. I t s  advantages 

long half -life, cry s ta  ine fo rm,  and low cost ,  A seeming d i s -  
advantage i s  i t s  beta  energy which i s  somewhat higher than that  expected in 
environmental  samples;  however, the e r r o r  introduced by this  higher energy 
has  been determined to be insignificant, 
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In  pract ice ,  KC1 i s  sieved and divided into aliquots, inc reas ing  each  
i n  100-mi l l ig ram increments  f r o m  100 to 1200 mi l l ig rams .  These  al iquots 
a r e  placed in  s t a in l e s s - s t ee l  planchets of the  type used fo r  soi l  and vegetation 
samples  and counted with the proportional  counting system.  The ra t io  of 
sample  activity to observed  net  counting r a t e  fo r  each aliquot i s  plotted a s  a 
function of aliquot weight ( s e e  F i g u r e  9).  The cor rec t ion  fac tor  ( r a t i o )  
corresponding to  each  soi l  o r  vegetation sample  weight i s  obtained f r o m  th i s  
graph. The product of the  co r r ec t i on  factor  and the net  sample  counting r a t e  
yields the sample  activity (dpm).  Th i s  method h a s  been proved usable  by 
applying i t  to var ious ly  sized al iquots of uniformly mixed environmental  

e s  and observing that  the resu l tan t  specific act iv i t ies  fa l l  within the  
expected s ta t i s t i ca l  counting e r r o r .  




