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Environmental  and facil i ty effluent radioactivity monitoring 

a t  Atomics  International(A1) i s  pe r formed  by the  Radiation and 

Nuclear  Safety Unit of the  Health, Safety, and Radiation Se rv i ce s  

Depar tment .  Soil , vegetation, and sur face  wate r  a r e  routinely 

sampled to a d is tance of 10 m i l e s  f r o m  AI s i t es .  Gontinuous 

ambient  a i r  sampling and thermoluminescent  dos ime t ry  a r e  per 

fo rmed  on s i t e  for  monitoring a i rbo rne  radioactivity and s i t e  

ambient radiat ion levels.  Radioactivity in effluents d i scharged  to 

t he  a tmosphere  f r o m  A1 faci l i t ies  i s  continuously sampled and 

moni tored to ensu re  that  levels  re leased  to unres t r i c ted  a r e a s  a r e  

within appropr ia te  l imi t s ,  and to identify p r o c e s s e s  which m a y  

r equ i r e  additional engineering sa feguards  t o  min imize  radioac-  

t ivi ty levels  in such effluents. En addition, se lected nonradioactive 

consti tuents in sur face  wate r  d i scharged  t o  unres t r i c ted  a r e a s  a r e  

determined.  This  r e  o r t  s u m m a r i z e s  and d i s cus se s  monitoring 

r e su l t s  for  1976. The  r e su l t s  of a specia l  soi l  plutonium. s u r -  

vey per formed  during the  y e a r  a r e  a l so  summar ized .  

The random var ia t ions  observed in the  environmental  moni-  

tor ing data  indicate that  no local  sou rce  of unnatural  radioact ive  

m a t e r i a l  ex i s t s  in t he  environs ,  Additionally, the s imi l a r i t y  be- 

tween on-si te and off-site r e su l t s  f u r t he r  indicates that  the con- 

t r ibut ion to genera l  environmental  radioactivity due to  o 

a t  AI i s  essent ia l ly  nonexistent ,  

The environmental  radioactivity repor ted  he re in  is a t t r ibute  

to  na tura l  sou rce s  and to  fallout of radioactive m a t e r i a l  f r o m  

foreign a tmospher ic  tes t ing of nuc lear  devices .  





The Atomics  Internat ional  (AI) Division of Rockwell In ternat ional  Corpora -  

tion h a s  been engaged in a tomic  energy  r e s e a r c h  and development s ince  1946. 

The Division i s  cur ren t ly  working on the design,  development,  fabr ica t ion,  and 

tes t ing of components and s y s t e m s  fo r  c en t r a l  s ta t ion power lants ,  on the  fab- 

r ica t ion of nuc lea r  fuel  f o r  t e s t  r e a c t o r s ,  and on the  Decontamination and Dis-  

position of Fac i l i t i e s  (D&D) P r o g r a m .  Other  p r o g r a m s  include the develop- 

men t  and fabr ica t ion  of s y s t e m s  f o r  s t ack  ga s  SO control ,  gas i f ica t ion of coal,  
2 

and solid and liquid was te  d isposal .  

The Divis ion 's  m o d e r n  adminis t ra t ion,  sc ient i f ic  r e s e a r c h ,  and manufac-  

t u r  ing fac i l i t i e s  (F igu re  1) a r e  located in Canoga P a r k ,  California,  approxi-  

m i l e s  nor thwest  of downtown Los  Angeles,  Cer ta in  of the  Divis ion 's  

og rams ,  under l i c ense s  i s sued  by the Nuclear Regula tory  Commiss ion  

(NRG) and the  State of California,  a r e  conducted h e r e .  These  include:  ( 2 )  

Building 00 1 containing u ran ium fuel  roduction faci l i t ies ,  and (2)  Building 004 
60 

containing analyt ica l  chemi s t ry  l abora to r ies ,  and a Go g a m m a  i r rad ia t ion  

facil i ty.  The  290-acre  Nuclear  Development F i e ld  Labo ra to ry  (NDFL),  F igu re  

i s  located in the  S imi  Hi l ls  of Ventura County, approximately  29 m i l e s  nor th-  

wes t  of downtown Los  Angeles,  Both Energy  R e s e a r c h  and Development Admin- 

i s t r a t i on  (ERDA) and Rockwell-owned faci l i t ies ,  a s  shown in F i g u r e  3, s h a r e  

th i s  s i t e ,  The  NDFL a l s o  contains fac i l i t ies  in which nuc lea r  operat ions ,  

l icensed by NRC and t he  State, a r e  conducted. The l i censed  faci l i t ies  in- 

clude:  ( I )  the  Atomics  In ternat ional  Hot Labo ra to ry  (AII-IL), Building 020; (2)  

the  Nuc lea r  Ma te r i a l s  Development Fac i l i ty  (NMDF), Building 055; ( 3 )  a neu- 

t r o n  radiography facil i ty containing the  L-  8 5 nuc l ea r  examinat ion and r e  s e a r c h  

r eac to r ,  Building 093; and (4)  s e v e r a l  X-radiography inspection faci l i t ies .  

The  location of t he se  s i t e s ,  in re la t ion t o  nea rby  communi t ies ,  i s  shown in 

F i g u r e  4, 

Also  included within the  NDFL s i t e  is an  8 - a c r e ,  Government-optioned 

RDA-contract  ac t iv i t ies  a r e  conducted, r i m a r i l y  by the  non- 

nuc l ea r  Liquid Meta l  Engineer ing Center  (LMEC).  The  m a j o r  o 

nuc lea r  ins ta l la t ion within the  optioned a r e a  i s  the  Radioactive Ma te r i a l  Dis  - 
osa l  Fac i l i ty  (RMDF),  Building 022, This  fac i l i ty  i s  used f o r  









was t e s  generated a s  a resu l t  of the D&D P r o g r a m ,  begun in 1975. Severa l  

deactivated nuc lea r  r e ac to r  and suppor t  fac i l i t ies ,  a l l  within the o 

a r e  affected by the  D & D  P r o g r a m .  Included a r e :  ( I )  s e v e r a l  fac i l i t ies  used fo r  

Sys tems  f o r  Nuc lea r  Auxi l iary  P o w e r  (SNAP) r eac to r  t e s t  operat ions ,  Build- 

ings 0 10, 024, and 059; ( 2 )  a Shield T e s t  and 1rradia.tion Reac tor  (STIR), Build- 

ing 0 2 8 ;  and (3)  a Kinetic Exper iment  Water  Boi ler  (KEWBJ t e s t  r e ac to r  fac i l -  

ity, Building 0 7 3  and 083. The SRE, Building 143, i s  a l so  included. T h e r e  i s  

no f i s s i l e  m a t e r i a l  located a t  any of t he se  fac i l i t i e s ,  

r o g r a m s  conducted during 1976 included: (1) c o m m e r c i a l  opera -  

t ion of the L-85 r eac to r  f o r  c en t r a l  s ta t ion power plant opera to r  t ra in ing and 

fo r  neutron radiography inspection of p rec i s ion  forgings,  cas t ings ,  and e lec -  

t r on i c  and explosive dev ices  f o r  manufactur ing defects ;  (2 )  the  operat ion of the 

AIHL f o r  nuc lea r  r e ac to r  fuel  and s y s t e m  component examination and the fabr i -  

cat ion of sea led  radiat ion s o u r c e s ;  and (3 )  the  operat ion of nuc l ea r  fuel  manu-  

fac tur ing fac i l i t i e s  f o r  the oduction of exper imenta l  and t e s t  r e ac to r  fuel  in- 

volving n o r m a l  and enr ich  uranium,  and plutonium - uran ium oxide mixing 

e ra t ions  fo r  c a rbo the rmic  reduction t o  (U, P u )  C f o r  advanced fuels  develop- 

ment .  

ol icy f o r  control  of radiological  and toxicological  haza rd s  a t  A1 

r equ i r e s  that  adequate containment of such m a t e r i a l s  be  provided,  and, through 

r ig id  operat ional  controls ,  that  effluent r e l e a s e s  and ex te rna l  radia t ion l eve l s  

a r e  reduced  t o  a min imum.  The environmental  moni tor ing p r o g r a m  

m e a s u r e  of the  ef fect iveness  of the Divis ion 's  safety p rocedu re s  and engineering 

sa feguards  incor  o r a t ed  into faci l i ty des igns .  S ecif ic radionucl ides  in faci l i ty 

effluent o r  envir  l e s ,  although not outinely identified due t o  the  

ex t r eme ly  low r a d  e l s  no rma l ly  detected,  m a y  be  identified by ana-  

ly t ica l  o r  radioch ues if significantly i nc r ea sed  radioactivi ty 

levels  w e r e  observed.  

addition t o  environmental. moni tor ing,  work  a r e a  a i r  and a tmospher ica l ly  

d i scharged  effluents a r e  continuously moni to red  o r  sampled,  a s  appro  

rovides  a d i r ec t  m e a s u r e  of the  ef fect iveness  of con t ro l s  and al lows r e m e -  

d ia l  act ion to be taken before  a significant  r e l e a s e  of hazardous  m a t e r i a l  can 

occur=. 



Environmental  sampling s ta t ions  that  a r e  located within the boundaries of 

A1 s i t e s  a r e  r e f e r r e d  to  a s  "on-site" s ta t ions;  those  located within a 10-mile 

radius  of the  s i t e s  a r e  r e f e r r e d  to a s  "off-si te1 '  s ta t ions ,  The on-s i te  environs 

of the  Headquar te r s  and NDFL faci l i t ies  a r e  sampled monthly to de te rmine  the 

concentrat ion of radioactivity in typical  su r face  soil,  vegetation, and wa te r .  

S imi la r  off-site environmental  s amp le s  a r e  obtained quar te r ly ,  Continuously 

per formed  on- s i t e  ambient  a i r  sampling provides information concerning a i r -  

borne long-lived par t icula te  radioactivity. A s i t e  ambient  g a m a  radiation 

monitoring p rog ram,  utilizing thermoluminescent  dos imet ry  (TLD),  was  begun 

in 1971, 

Nonradioactive was tes  r e l ea sed  to  unres t r i c ted  a r e a s  a r e  l imi ted to liquids 

r e l ea sed  t o  san i ta ry  sewage sys t ems  and to sur face  water  dra inage sy s t ems ,  

No intentional r e l e a s e s  of liquid pollutants a r e  made  to unres t r i c ted  a r e a s ,  

Liquid was te  generated a t  t he  Headquar te r s  s i t e  i s  d i scharged  into the city sew- 

age sys tem.  Sanitary sewage f r o m  al l  ERDA and .A1 faci l i t ies  a t  t he  NDFL i s  

t r e a t ed  at an  on-si te sewage plant. The  lant effluent d r a in s  into a retention 

pond, located a t  the adjoining Rocketdyne Division Santa Susana Fie ld  Labora-  

t o r y  (SSFL). The sur face  wate r  d ra inage  sy s t em of the  NDFL i s  composed of 

catch ponds and open dra inage  di tches  leading to the retention pond that  a l so  

rece ives  the  sewage plant effluent. Water  f r o m  the  ond m a y  be  rec la imed  a s  

industr ia l  p roces s  wate r ,  o r  it  m a y  be r e l ea sed  off-si te into Bell  Creek,  a 

t r i bu t a ry  of the  Los  Angeles River .  The ond i s  a l so  moni tored a t  d i scharge  

fo r  nonradioactive pollutants by Rocketdyne, a s  requ i red  by d i scharge  

i s sued  to  Rocketdyne by the California Regional Water  Quality Control  Board.  

Th is  r epo r t  s u m m a r i z e s  environmental monitoring r e su l t s  f o r  1976. A 

976 radioactivity r e su l t s  with previous y e a r s  appea r s  in 

Appendix A .  



A. RADIOACTIVE MATERIALS - 1976 

The  sampling and analytic methods  used in  the environmental  moni tor ing 

p r o g r a m  f o r  radioact ive  m a t e r i a l s  a r e  de sc r i bed  in Section 111, 

The  ave rage  radioactivi ty concentra t ions  in local  soil ,  vegetation, su r f ace  

wate r ,  and ambient  a i r  f o r  1976 a r e  p resen ted  in Tab les  I through 5. Ln calcu- 

lat ing the  averaged  concentrat ion value f o r  the tables ,  those  individual s amp le s  

having radioactivi ty l eve l s  l e s s  than t he i r  m in imum detection levels  (MDL) a r e  

a s sumed  t o  have a concentra t ion equal  to  the  MDL, This  method of da ta  averag-  

ing, r equ i r ed  by ERDA Manual Chapter  05 13, a f fo rds  a significant  level  of con- 

s e r v a t i s m  in the data,  a s  evident in the  tables ,  in that  m o s t  radioactivi ty concen- 

t r a t ions  a r e  repor ted  a s  " less  than" (<) values.  Thus, f o r  m e a s u r e m e n t s  in 

which s o m e  apparen t  radioactivi ty concentra t ions  a r e  below the  MDL, the  t r u e  

averaged  value i s  actually somewhat  l e s s  than the  vaiue r e  

The  m a x i m u m  leve l  of radioact iv i ty  detected fo r  a single sample  i s  r e -  

por ted because  of i t s  s ignificance in indicating the  exis tence  of a m a j o r  episode 

o r  a rea -wide  location of radioact ive  m a t e r i a l  deposition. Except  f o r  ambien t  

a i r  radioactivi ty,  none of the  maximurn observed  values,  which occu r r ed  ran-  

domly dur ing th is  yea r ,  show a g r ea t  i nc r ea se  ove r  the  ave r age  values beyond 

na tu r a l  variabil i ty.  The a i r  sample  da ta  r e f l e c t s  a Sep tember  a tmosphe r i c  

nuc lea r  device  detonation which resu l ted  in a m a r k e d  but t r an s i en t  i nc r ea se  in 

loca l  a i r bo rne  radioactivi ty,  

The r e s u l t s  r epor ted  in Tab les  l and 2 show no significant  d i f ference be- 

tween on-s i te  and off-site s amp le s ,  The  detected activi ty i s  due to  a var ie ty  

of na tu ra l ly  occur r ing  radionuclides,  and t o  radioact ive  fal lout  resul t ing f r o m  

d i s p e r s a l  of nuc l ea r  weapons m a t e r i a l s  and f i s s ion  products  by a tmosphe r i c  
147 

tes t ing.  Natura l ly  occur r ing  radionuclides include ~ e ~ ,  K ~ ' ,  ~b~~~ S m  , 
and the  u ran ium and t ho r ium s e r i e s  (including the i ne r t  ga s  radon and i t s  radio- 

ac t ive  daughte r s ) .  Radioactivi ty f r o m  fallout cons i s t s  p r i m a r i l y  of the  f i s s ion  
9 0 90 products  S r  - Y C S ' ~ ~ ,  and ~m~~~~ and a l s o  u 239 235 and P u  

P r o c e s s  wa te r  used a t  the  N D F L  i s  obtained f r o m  Ventura County Water  

D i s t r i c t  No, 8, which a l so  s u  pl ies  nea rby  communi t ies ,  and i s  d is t r ibuted on- 

s i t e  by the  s a m e  iping s y s t e m  reviously  used when p r o c e s s  wa te r  was  obtained 
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T A B L E  1 

SOIL RADIOACTIVITY DATA - 1976 

::Maximum value o b s e r v e d  f o r  s ing le  s a m p l e .  

A r e a  

On S i te  

Off S i te  

Act ivi ty  

T A B L E  2 

VEGETATION RADIOACTIVITY DATA - 1976 

No. 
S a m p l e s  

A v e r a g e  
Value 

A s h  

M a x i m u m  
Annual  A v e r a g e  Value 
(9570 Confidence L e v e l )  Obse rved  

:!Maximum value o b s e r v e d  f o r  s ing le  s a m p l e ,  



f r o m  on-si te wells. Conversion was completed during 1969. P r e s s u r e  i s  

vided by elevated s t o r age  tanks  and s to rage  r e s e r v o i r s .  

Water f r o m  the  s y s t e m  is sampled monthly a t  two widely separa ted  N D F L  

locations,  The average  p roces s  wate r  radioactivity concentrat ion i s  p resen t -  

ed in Table 3. 

TABLE 3 

NDFL PROCESS WATER RADIOACTIVITY DATA - 1976 

Wfaximum value observed for  single sample  

As d i scussed  e a r l i e r ,  su r face  wa te r s  d i scharged  f r o m  NDFL fac i l i t i e s  and 

the  sewage plant effluent d r a in  southward into a retention pond on Rocketdyne 

e r ty .  When full, the pond m a y  b e  drained into Bell  Creek,  a tr ibutary of 

the  Los  Angeles River  in the •˜an Fernando  Valley, Los  Angeles County. P u r -  

suant to  the requ i rements  of Los  Angeles Regional Water Quality Control  Board 

Resolution 66-49 of September  2 1, 1966, a sampling stat ion fo r  evaluating envi- 

ronmental  radioactivity in Bell  Canyon was  es tabl ished in 1966. It i s  located 

approximately  2.5 m i l e s  downs t ream f r o m  the  southern Rockwell International  

Corporat ion boundary, Samples ,  obtained and analyzed monthly, include s t r e a m  

bed mud, vegetation, and wate r .  Average radioactivity concentra t ions  in 

Rocketdyne ponds and Bell  C reek  s ample s  a r e  p resen ted  in Table  4. 

Comparison of the radioactivity concentrat ions in wate r  f r o m  the  ponds and 

f r o m  Bell  C reek  with that  of the  supply wa te r  shows no significant variat ion in 

e i ther  alpha o r  be ta  activity. 



T A B L E  4 

B E L L  C R E E K  AND ROCKETDYNE S S F L  R E T E N T I O N  P O N D  
RADIOACTIVITY DATA - 1976 

Ac t iv i ty  No. A v e r a g e  Value S a m p l e s  
(95% 

A r e a  Maximurn::: 
O b s e r v e d  

Value 

B e l l  C r e e k  
Mud No. 54 
(pCi  / g )  

S S F L  P o n d  
Mud No. 55  
( P C ~  

B e l l  C r e e k  
Vegetat ion 
No* 54 
(pCi  / g  a s h )  

B e l l  C r e e k  
Vegetat ion 
No. 54 
( p C i l g )  
d r y  we igh t )  

B e l l  C r e e k  
W a t e r  No. 16 

S S F L  P o n d  
W a t e r  No. 6 
( I ~ C  i I rn2 ) 

S S F L  P o n d  
W a t e r  No. 12 
( p C i / d )  

+ M a x i m u m  va lue  o b s e r v e d  f o r  s i n g l e  s a m ~ l e  . 



The sur face  wate r  (NDFL) and the  ambient a i r  radioactivity Guide values 

se lected fo r  each s i t e  a r e  the  m o s t  r e s t r i c t i ve  l imi t s  f o r  those  radionuclides 

cur ren t ly  in use  a t  A1 faci l i t ies .  The identity of a l l  such radionusl ides  i s  

known, i r r e spec t i ve  of concentrat ion.  Accordingly, f o r  NDFL su r f ace  water ,  
-6  

the  Guide value of 4 x 10 pCi/mPa and 3 x 1 c 7  pCi/rnQ , fo r  ~u~~~ and for  
9 0 S r  , respect ively ,  i s  appropr ia te .  The correspondingly m o s t  r e s t r i c t i ve  Guide 

value fo r  Headquar te r s  wastewater  radioactivity discharged to the s an i t a ry  
-4  - 3 

sewage system,  a controlled a r ea ,  i s  8 x 10 p C i / d a  and l x 10 p . C i / d  

fo r  U 
60 235 and Co , respect ively .  

- 14 
The Guide value of 6 x 10 p C i / d a  fo r  NDFL ambient a i r  radioactivity 

i s  due t o  work  with unencapsulated plutonium a t  th i s  s i te .  The Guide value of 
-11  9 0 3 x 10 pCi lmP for  S r  , i s  due to t he  p r e sence  of f iss ion products in 

- 12 
i r r ad i a t ed  nuc lear  fuel a t  the si te.  The Guide value of 3 x 10 ,uCi/rnQa f o r  

Headquar te r s  ambient a i r  radioactivity i s  due to work with unenca 

uranium. (including depleted uran ium)  a t  th is  facil i ty.  The Guide value of 
60 

3 x , u ~ i / m ~  fo r  Co , fo r  Headquar te r s  ambient a i r  radioactivity i s  

appropr ia te  s ince  it  i s  the  m o s t  r e s t r i c t i ve  l imi t  fo r  beta-emitt ing radio- 

nuclides p r e sen t  a t  the  facility. Guide value percen tages  a r e  not  p resen ted  

fo r  soi l  o r  vegetation data  s ince  no concentrat ion Guide values have been 

established.  

Ambient a i r  sampling fo r  long-lived par t icula te  alpha and beta radioactivity 

i s  pe r formed  continuously with automat ic  sequential  s a m p l e r s  a t  both the  Wead- 

q u a r t e r s  and NDFL s i t es .  A i r  i s  drawn through Type HV- 0 f i l t e r  media  which 

a r e  analyzed, a f te r  a min imum 120-h decay e r i od  t o  e l iminate  the  radon 

t icula te  daughters ,  fo r  long-lived radioactivity,  The average  concentrat ions 

of alpha and be ta  ambient a i r  radioactivity a r e  p resen ted  s e  a r a t e ly  in Table  5. 

Radioactivity bevels observed in environmental  s amp le s  fo r  1976, repor ted  

in Tables  1 through 5, compare  c losely  with levels  r e  o r ted  fo r  recen t  yea r s .  

Loca l  environmental  radioactivity levels,  which resu l t  p r imar i l y  f r o m  beta- 

emitt ing radionuclides and had shown the  effect of fallout dur ing pa s t  extensive 

a tmospher ic  tes t ing of nuc lear  devices,  have decreased ,  and have been genera l -  

ly  constant  during the  pa s t  s eve ra l  y e a r s ,  The effects of continuing, although 

infrequent, fore ign a tmospher ic  nuc lear  t e s t s  continue to be  occasionally 



TABLE 5 

AMBIENT AIR RADIOACTIVITY DATA - 1976 

Maximum::: 

*Maximum value observed f o r  s ingle  sample .  
t ~ u i d e :  Headquar te r s ,  3 x 10- 12 ,uCi/mQa, 3 x 10- 10 pCi/mQ 

Appendix E 
NDFL, 6 x 10'14 ,uCi/mPcr, 3 x 10-l1 C i /  10 C F R  20 Appendix B, 

S M D L  = 6.2 x 10-15 ,uCi/ml--Individual daily s amp le s  with activi ty levels  of 
0 t o  6,2 x 10- 15 , u C i l d  a r e  recorded  and averaged  a s  6.2 x 10-15 pCi/rnQ. 

:K:KMDL = 1.2 x 10- 14 pCi/mQ - Individual daily s amp le s  with activi ty levels  of 
0 to  1.2 x 10-14 , u C i / d  a r e  recorded  and averaged  a s  1.2 x 10-14 ,uCi/ml. 
Indicated ave rage  values a r e  upper l imi t s ,  s ince  s o m e  da ta  w e r e  below the 
min imum detection l eve l s ,  

observable  in daily ambient  a i r  radioactivi ty levels ;  however,  the long- te rm 

effects  on su r f ace  sample  radioactivi ty levels  a r e  not  d i sce rn ib le .  The  con- 

tinued re la t ive  constancy in c u r r e n t  environmental  radioactivi ty i s  due p r ima -  

r i ly  tc the dominance of na tu ra l ly  occur r ing  radionuclides in the environment  

and t o  the longer-l ived f i s s ion  product  radioactivi ty f r o m  fallout. 

Site ambient  radia t ion moni tor ing i s  pe r fo rmed  with s e v e r a l  types  of 

TLD ' s .  Each  dos ime te r  packet  includes a single ca lc ium f luor ide  (CaF2:Mn) 

low background, bulb-type chip dos ime te r  which produced the data  used in th i s  

o r t ,  a s ingle ca lc ium f luor ide  (CaF2:Mn) b a r e  chip dos ime te r ,  and two 

ca lc ium sulfate (CaSO :Dy) low background powder-type d o s i m e t e r s ,  The  add- 4 
i t ional  chip dos ime te r  i s  used fo r  continued development of TLD dos ime t ry  

p r o g r a m s  a t  AI. The  owder dos ime te r s ,  supplied and evaluated by a cornmer -  

cia1 radiat ion dos ime t ry  l abora to ry ,  a r e  used a s  backup to  the  low background 

bulb-type dos ime te r .  The  dos ime te r  s e t s  a r e  p laced a t  se lec ted  locations 
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(F igu re s  6 and 7 )  on o r  n e a r  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 ,  sealed in a light-proof energy compensation shield, i s  

instal led in a polyethylene container mounted a t  each  location. The dos ime te r s  

a r e  exchanged and evaluated quar ter ly .  T h e r e  a r e  10 on- s i t e  TLD monitoring 

locations.  T h r e e  additional dos imete r  s e t s ,  located off-site a t  locations u 

10 m i l e s  f r o m  the  s i t es ,  a r e  s imi l a r l y  evaluated t o  de te rmine  the  local  a r e a  

ambient radiat ion level, which averaged  0,010 m r e m / h  f o r  1976, The average  

radiat ion dose  r a t e  and equivalent annual dose  moni tored a t  each dos imete r  

location a r e  p resen ted  in Table 6.  

TABLE 6 

SITE AMBIENT RADIATION DOSIMETRY DATA --- 1976 

Dos imete r  
Location 

TLD- 1 Headquar te r s  

TLD-2 Headquar te r s  

TLD- 3 Headquar te r s  

TLD-4 Headquar ter  s'i: 

TLD-5 NDFL 

TLD-6 NDFL 

TLD-7 NDFL 

TLD-8 NDFL 

TLD-9 NDFL 

TLD- 10 NDFL 

TLD- 1 I Off-Site 

TLD- 12 Off-Site 

TLD- 13 Off-Site 

':'Excludes four th  qua r t e r  

Average Dose Ra te  
(mre rn /h )  

Equivalent  
Annual Dose 

( m r e m )  

The table  shows that  radiat ion dose  r a t e s  and equivalent annual doses  moni-  

t o r ed  on-s i te  a r e  n e a r l y  identical  to levels  moni tored a t  t h r e e  widely s e  

off-site locations.  These  data  include the na tu r a l  background radiation compo- 

nent - which ex i s t s  a s  a consequence of cosmic  radiat ion,  radionuclides in the  



soil,  and radon and thoron in the a tmosphere ,  in addition to  radioactive fallout 

f r o m  nuc lear  weapons t e s t s .  Locally, th is  i s  approximately  100 m r e m l ~ e a r .  

The sma l l  variabil i ty observed in the data  i s  a t t r ibuted t a  d i f ferences  in eleva- 

tion and geologic conditions a t  the various dos ime te r  locations.  Since the  data  

fo r  the on-si te and off-si te locations a r e  nea r ly  identical,  no  measu rab l e  radi-  

ation dose  to the  genera l  population o r  to individuals in uncontrolled a r e a s  r e -  

sulted f r o m  AI operations.  

B. NONRADIOACTIVE MATERIALS - 1976 

Wastewater d i scharged  f r o m  the N D F L  d ra in s  to Retention Pond R-ZA, 

operated by Rocketdyne. Water samples  a r e  taken f r o m  the pond and analyzed 

for  var ious  consti tuents,  a s  requ i red  by the Regional Water  Quality Control  

Board, fo r  each d i scharge  to Bell Canyon. The  d i s cha rges  a r e  normal ly  r e -  

quired only a s  a r e s u l t  of excess ive  ra infal l  run-off, As  a resul t ,  the NPDES 

concentrat ion l imi t s  for  turbidity, and suspended and set t leable  sol ids  do not 

apply fo r  wate r  s amp le s  taken dur ing ra infal l - re la ted d i scharges .  The r e s u l t s  

of ana lyses  fo r  each  d i scharge  fo r  1976, a l l  of which w e r e  ra in fa l l - re la ted  

d i scharges ,  a r e  p resen ted  i n  Table  7. 



T A B L E  7 

NONRADIOACTIVE CONSTITUENTS IN WASTEWATER 
DISCHARGED T O  UNRESTRICTED AREAS- 1976 

(Ana lys i s  r e s u l t s  f o r  w a s t e w a t e r  d i s c h a r g e d  t o  B e l l  C r e e k  
on d a t e  i nd ica t ed -Sample  S ta t ion  W- 12)  

L i m i t s  
of 

Detection 
Cons t i tuents  

M a r c h  2 A 

Resul t  

355 

159 

6 5  

59 

28 

0.3 

11.0 

2.0 

1.46 

2 5  

6 

0.03 

3.85 

N D  

N Ll 

4.5 

0.13 

Resul t  

410 

153 

NA 

81 

24 

0.1 

8 

NU 

4.90 

2 6 

6 .3  

NIJ 

0.67 

0.48 

T r a c e  

NA 

0.03 

% of Guidr  Resul t  'in of C u i d r  

T o t a l  Disso lved  Solids ( r n g l t )  

T o t a l  H a r d n r s s  ( m g l l )  

Chlor ide  (ing1P) 

b 
H Sulfa te  ( m g l l )  

S u s p ~ n d c d  Solids ( m g l l )  

S p t t l r a b l ~  Solids (rnP1P-11) 
I" 
rP nou (nlg la)  

Oil and G r e a s e  (nig/P) 

N i t r a t e  Ni t rogrn  (mg/P) 

Color  (in c o l o r  uni t s )  

Turbid i ty  (TU)  

Total  Chronl ium ( m g / l )  

F l u o r i d e  ( n ~ g l P )  

Boron ( r n g l l )  

I ics idual  C h l o r i n r  (n ig l l )  

F e c a l  Coliforni (MPN/ 100 rill) 

Surfac lan ts  ( i n g l l )  

NA - Not rivailablr;  ana lys is  not  r r q u e s t e d  01- not p c r f o r m r d .  
NU - None de tec ted ;  l e v r l  bc~low l i m i t  of dr t rc t ion .  





A ,  GENERAL DESCRIPTION 

o i l  and vegetation sample  collection and analysis  f o r  radioactivity w e r e  

init iated in 1952, in the Downey, Cal i fornia ,  a r e a ,  whe re  the A1 Division was 

init ial ly located.  Environmental  sampling was subsequently extended to the p r o -  

RE s i t e  in the  Simi  Hills  in May of 1954, In addition, sampling was con- 

ducted in the  B u r r o  F l a t s  a r ea ,  southwest  of Sl?.E, whe re  other  nuclear  ins ta l la-  

tions a r e  cu r r en t l y  in operation.  The Downey a r e a  su rvey  was t e rmina ted  when 

t h e  Division re located to Canoga P a r k  in 1955, The p r i m a r y  purpose  of the 

environmental  monitoring p r o g r a m  is to s u r v e y  environmental  radioactivity 

adequately to ensu re  that  AT operat ions  do not contribute significantly to environ-  

menta l  radioactivity.  The locations of sampling s ta t ions  a r e  shown in F i g -  

u r e s  5 through 7 and l i s t ed  in  Table  8. 

AMPLINC AND SAMPLE PREPARATION 

1. 

o i l  is  analyzed for  radioactivity to moni tor  for  any  significant  i nc r ea se  in 

radioact ive  deposition. Since soi l  i s  natural ly  radioactive and h a s  been 

contaminated by a tmospher ic  test ing of nuclear  weapons,  a genera l  

level  of radioact iv i ty  ex i s t s ,  The data a r e  moni tored for  i nc r ea se s  beyond the  

na tura l  var iabi l i ty  of this  background. 

u r face  soi l  types avai lable  fo r  sampling range  f r o m  decomposed gran i te  to 

c lay  and loam,  amples  a r e  taken f r o m  the top 1 /2 - in,  l aye r  of undisturbed 

ground sur face .  The  soi l  samples  a r e  packaged in plas t ic  con ta iners ,  and r e -  

turned to the  l abora tory  fo r  analys is .  

ample  p r epa ra t i on  cons i s t s  of t r ans f e r r i ng  the soi ls  to P y r e x  beake r s ,  and 

drying in a muffle fu rnace  a t  approximately  500•‹C f o r  8 h. After cooling, the  

soi l  is s ieved to obtain un i fo rm par t ic le  s i z e ,  Two - g r a m  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 planchets ,  The so i l  is  wetted in the 

planchet  with alcohol,  evenly dis t r ibuted to obtain uniform sample  th ickness ,  

d r i ed ,  and counted f o r  alpha and beta radiat ion,  Loose soi l  specif ic  gravi ty  

ranges  f r o m  approximately  1.1 to 1,4 g / d ,  and ave rages  1.2  g l d .  









T A B L E  8 

S A M P L E  STATION LOCATIONS 
(Shee t  1 of 2)  

S t a t i o n  

V -  1 

V - 2  

S V - 3  

S V - 4  

S V - 5  

SV - 6  

S V -  10 

SV-12  

S V -  13 

S V -  14 

S V - 1 9  

V -24  

S V - 2 5  

SV-26  

S V - 2 7  

V-28 

S V - 3 1  

V -40  

V - 4 1  

SV -42 

SV-47  

S V - 5 1  

SV - 52 

S V - 5 3  

SV - 54  

S - 5 5  

Loca t ion  

S R E  R e a c t o r ,  N D F L  

S R E  P e r i m e t e r  D r a i n a g e  Di tch ,  N D F L  

Bldg .  064  P a r k i n g  Lo t ,  N D F L  

Bldg .  020 ,  N D F L  

Bldg.  3 6 3 ,  N D F L  

Rocke tdyne  Re ten t ion  P o n d ,  SSFL 

a n t a  S u s a n a  S i t e  A c c e s s  Road  

L - 8 5  R e a c t o r ,  N D F L  

S o d i u m  Clean ing  P a d ,  N D F L  

B e l o w  Bldg .  022,  N D F L  

S a n t a  S u s a n a  S i t e  E n t r a n c e ,  W o o l s e y  C a n y o n  

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s  

o to  Avenue  a n d  P l u m m e r  S t r e e t  

M a s o n  A v e n u e  a n d  Nordhoff S t r e e t  

DeSoto A v e n u e  a n d  P a r t h e n i a  S t r e e t  

Canoga  Avenue  a n d  Nordhoff S t r e e t  

S i m i  V a l l e y ,  A l a m o  Avenue  a n d  S y c a m o r e  Road  

A g o u r a  - Kanan  Road  a n d  V e n t u r a  F r e e w a y  

C a l a b a s a s  - P a r k w a y  C a l a b a s a s  a n d  V e n t u r a  F r e e w a y  

Nonrad ioac t ive  M a t e r i a l s  D i s p o s a l  A r e a ,  N D F L  

C h a t s w o r t h  R e s e r v o i r  N o r t h  B o u n d a r y  

Bldg ,  029 ,  N D F L  

B u r r o  F l a t s  D r a i n a g e  C o n t r o l  Pond,  G S t r e e t  a n d  
17th S t r e e t ,  N D F L  

T o p  of B e l l  Canyon  Be low Rocketdyne  De l t a  P o n d  

B e l l  C r e e k  

Rocke tdyne  R e t e n t i o n  Pond, SSFL 

SV - S o i l  a n d  Vege ta t ion  S a m p l e  
S - S o i l  S a m p l e  S t a t i o n  
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T A B L E  8 

S A M P L E  STATION LOCAT10  
(Shee t  2 of 2 )  

S t a t ion  

W - 6  

W - 7  

W - 1 1  

w- 12 

W -  16 

A - l  

A -2  

A - 3  

A - 4  

A -5  

A - 6  

A - 7 

A -8  

A - 9 

T L D -  1 

T L D - 2  

T L D - 3  

T L D - 4  

T L D - 5  

T L D - 6  

T L D - 7  

T L D - 8  

T L D - 9  

T L D -  10 

T L D -  11  

T L D -  12 

T L D -  13 

L o c a t i o n  

Rocke tdyne  R e t e n t i o n  P o n d ,  S S F L  

P r o c e s s  W a t e r  f r o m  Bldg .  003,  N D F L  

P r o c e s s  W a t e r  f r o m  Bldg ,  363,  N D F L  

Rocke tdyne  R e t e n t i o n  P o n d ,  S S F L  

B e l l  C r e e k  

A t o m i c s  In t e rna t iona l  H e a d q u a r t e r s ,  Bldg .  00 1 Roof 

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s ,  Bldg .  004  Roof 

B ldg ,  009,  N D F L ,  G r a d e  L e v e l ,  W e s t  S i d e  

Bldg ,  0 11, N D F L ,  G r a d e  L e v e l ,  W e s t  S i d e  

Bldg .  0  12, K D F L ,  G r a d e  L e v e l ,  W e s t  S ide  

Bldg ,  040,  N D F L ,  G r a d e  L e v e l ,  N o r t h  S i d e  

Bldg .  074,  N D F L ,  G r a d e  L e v e l ,  Sou th  S ide  

Bldg .  143, N D F L ,  G r a d e  L e v e l ,  N o r t h  S i d e  

B ldg ,  363,  N D F L ,  G r a d e  L e v e l ,  South  S i d e  

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s ,  South  of Bldg .  102 o n  F e n c e  

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s ,  W e s t  of Bldg.  00 1 o n  G a t e  to 
P l a n t  W a t e r  Supp ly  E n c l o s u r e  

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s ,  G u a r d  P o s t N o .  1, Bldg. 20 1 

A t o m i c s  I n t e r n a t i o n a l  H e a d q u a r t e r s ,  E a s t  F e n c e  G a t e  

Bldg ,  113, N D F L  

• ˜RE R e t e n t i o n  P o n d ,  N D F L  

E l e c t r i c  Subs t a t ion  No. 7 19, N D F L  

P r o p e r t y  L i n e  G a t e ,  W e s t  E n d  of H S t r e e t ,  N D F L  

W a t e r  T a n k  No,  70 1,  N D F L  

Bldg ,  854 ,  N D F L  

Off S i t e ,  N o r t h r  idge 

Off S i t e ,  S i m i  V a l l e y  

Off S i t e ,  N o r t h r i d g e  

W - W a t e r  S a m p l e  S t a t i o n  
A - A i r  S a m p l e  S ta t ion  
T L D  - T h e r m o l u m i n e s c e n t  D o s i m e t e r  L o c a t i o n  



2 ,  Vegetation 

The analysis of vegetation is per formed a s  a n  adjunct to the soi l  analysis 

and is done to determine the uptake of radioactivity by plants.  These  plants do 

not contribute to the human food chain, nor is there  significant agr icul ture  o r  

grazing in the immediate neighborhood of e i ther  si te.  

Vegetation samples  obtained in the field a r e  of the s a m e  perennial  plant 

t p e s ,  wherever  poss ibleg these  a r e  usual ly  sunflower o r  wild tobacco leaves .  

Vegetation leaves a r e  s t r ipped f r o m  plants ,  and placed in ice c r e a m  car tons 

for  t r ans fe r  to the labora tory  for  analysis .  Ordinar i ly ,  plant root sys tems  a r e  

not analyzed. 

Vegetation samples  a r e  f i r s t  washed with tap water  to remove  foreign 

m a t t e r ,  and then thoroughly r insed w-ith dist i l led water .  Washed vegetation is 

d r ied  in t a r ed  beakers  a t  100•‹C for  24  h for  d ry  weight determination,  then 

ashed in a muffle furnace a t  approximately 500 "C for  8 h, producing a com- 

pletely burned a sh ,  One-gram aliquots of pulverized a s h  f r o m  each beaker a r e  

weighed, and t r ans fe r r ed  to copper planchets.  The vegetation a s h  is wetted in 

the planchet with alcohol, evenly distributed to obtain uniform sample  thickness,  

d r ied ,  and counted for  alpha and beta radiation.  The dr  y / a sh  weight ra t io  is 

used for  the determination of the equivalent d r y  weight g ros s  radioactivity con- 

centration value. 

3. Water 

u r face  water samples  a r e  obtained monthly a t  the NDFL and f r o m  Bell  

Creek,  The water  i s  drawn into 1- l i ter  polyethylene bott les,  and t r ans fe r r ed  

to the laboratory.  

Five-hundred-mil l i l i ter  volumes of water  a r e  evaporated to dryness  in 

crystall izing dishes a t  approximately 90 "C, The res idual  sal ts  a r e  redissolved 

into distilled wa te r ,  t r ans fe r r ed  to copper planchets,  dr ied under heat l amps ,  

and counted for alpha and beta radiation, 

4, Ambient Ai r  

Air  sampling is per formed continuously a t  the Headquarters  and NDFL si tes  

with automatic a i r  s ample r s ,  operating on 24- h sampling cycles.  Airborne 

par t iculate  radioactivity is collected on Type HV-70 f i l ter  media ,  which a r e  









to d i scharge  wastewater ,  pursuan t  to Section 402 of the F e d e r a l  Wate r  Pol lu t ion 

Control  Act. The  permi t ,  N P D E S  No, CA0001309, became  effective on  Decem-  

b e r  6, 1974, and supe r sedes  a l l  previously  held  p e r m i t s  f o r  was tewate r  d i s -  

cha rge  f r o m  the Rocketdyne Division SSFL, Discharge  of up to 3,500,000 ga l /  

day of overflow i s  pe rmi t t ed  into Bel l  C r e e k  f r o m  wate r  rec lamat ion  retention 

ponds, Discharge  genera l ly  o c c u r s  only during and immedia te ly  a f t e r  pe r iods  

of heavy ra infa l l  o r  during extended per iods  of rocke t  engine testing. 

Only one of the re tent ion ponds r ece ive s  influent  f r o m  the A1 NDFL, I t  i s  

identif ied a s  W-  1 2  in Table  8, The  influent includes  sewage t r e a tmen t  plant  

effluent and su r f ace  runoff water .  Grab- type w-ater samples ,  taken a t  the 

retention pond p r i o r  to a d i scharge ,  a r e  analyzed by a California State ce r t i f i ed  

analyt ica l  testing l abora to ry ,  The  speci f ic  const i tuents  analyzed f o r ,  and thei r  

r e spec t i ve  l imi ta t ions  in  d i scharged  was tewate r ,  a r e  p resen ted  in  Appendix C, 

Wastew-ater originating f r o m  faci l i t ies  located throughout the Santa Susana s i t e  

a r e  cornposited i n  the re tent ion pond. The re fo r e ,  the point of o r ig in  of non- 

radioact ive  consti tuents found i n  was tewate r  i s  imposs ib le  to de te rmine .  
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Effluents which m a y  contain radioactive ma te r i a l  a r e  generated a t  A1 faci l i -  

t i es  a s  the r e su l t  of operations per formed under contract  to ERDA, under NRC 

Special  Nuclear Mater ia ls  License NM -2 1, and under ta te  of California Radio- 

act ive Mater ia l  License 00 15-59.  The specific facil i t ies a r e  identified a s  Build- 

ings 00 1 and 004 a t  the Headquarters  s i t e ,  and Buildings 020: 022, and 055 

a t  the Santa Susana Site,  NDFL, 

TREATMENT AND HANDLING 

Waste s t r e a m s  re leased  to unres t r ic ted  a r e a s  a r e  l imited,  in a l l  c a s e s ,  to 

gaseous effluents. 

The level of radioactivity contained in a l l  atmo spherically di s charged efflu- 

ents i s  reduced to the lowest practicable values by passing the effluents through 

certif ied,  high efficiency par t iculate  a i r  (HEPA) f i l t e r s .  These effluents 
a r e  sampled for  particulate radioactive ma te r i a l s  by means  of continuous stack 

exhaust s ample r s  a t  the point of re lease .  In addition, stack moni tors  installed 

a t  Buildings 020, 022, and 055 provide automatic a l a r m  capability in the event 

of the r e l ea se  of gaseous activity f r o m  Buildings 020 o r  022, o r  particulate 

activity f r o m  Building 055. The HEPA f i l t e r s  used for  f i l tering gaseous effluents 

a r e  99.97470 efficient for  par t ic les  of 0.3- m d iameter .  Par t ic le  f i l trat ion effi- 

ciency inc reases  above and below th i s  size.  

The average  concentration and total radioactivity in gaseous effluent r e -  

leased to unres t r ic ted  a r e a s  is shown in Table 10. The effectiveness of the a i r  

cleaning sys t ems  is evident f r o m  the fact  that  in mos t  ca ses ,  the gaseous efflu- 

ent re leased  is l e s s  radioactive than the ambient a i r ,  which is indicative that  

there  a r e  no radioactivity r e l ea ses  during normal  facil i ty operations.  

Liquid was tes  re leased to sani tary sewage systems,  a controlled a r e a  a s  

provided for by 10 C F R  20, a r e  generated at  the  Headquarters  Site only. Liquid 

wastes  a r e  discharged f r o m  Building 00 1 following analysis  on a volume bas i s  

only. The re  i s  no continuous flow. Building 004 liquid chemical wastes  a r e  

re leased  to a proportional sampler  installation which re ta ins  an a l i  

t ime  a fixed volume i s  re leased  to the sani tary sewage system.  No liquid 

AT- 77- 14 

35  





effluents a r e  r e l ea sed  f r o m  Santa Susana Buildings 020, 022, o r  055, except a s  

controlled liquid radioactive was te  solidified fo r  land burial .  The average  con- 

centrat ion and tota l  radioactivity in liquid effluents d ischarged i s  shown in 

Table  1 I .  

Be  FACILITY DESCRIPTIONS 

a .  Building 00 1 - NRC and California State Licensed Activit ies 

Operat ions  a t  Building 001 which may  genera te  radioact ive  effluents consis t  

of production operat ions  assoc ia ted  with the  manufacture  of enr iched u ran ium 

fuel  e lements .  Only a tmospher ical ly  discharged effluents a r e  r e l ea sed  f r o m  the 

building to uncontrolled a r e a s .  Following ana lys i s  f o r  radioactivity concentra-  

tion, liquid was tes  a r e  r e l ea sed  to the  san i ta ry  sewage sys t em,  which i s  consid- 

e r e d  a controlled a r e a ,  a s  provided by 10 CFR 20. Nuclear  fuel m a t e r i a l  

handled in  unencapsulated f o r m  in t h i s  facil i ty contains the  u r an ium isotopes  

u~~~~ u ~ ~ ~ ,  u ~ ~ ~ ,  and u ~ ~ ~ .  No significant quanti t ies of t he se  radionuclides 

w e r e  re leased .  

Operations a t  Building 004 which m a y  genera te  radioact ive  effluents consis t  

of r e s e a r c h  s tudies  in physics and chemis t ry ,  and the  chemica l  analys is  of 

s m a l l  quanti t ies of fuel  ma te r i a l s ,  usual ly  l imi ted to a few g r a m s .  Only a tmos -  

pher ical ly  discharged effluents a r e  r e l ea sed  f r o m  the building to uncontrolled 

a r e a s .  Liquid l abora tory  was t e s  a r e  r e l ea sed  to a proportional  s amp le r  ins ta l -  

lat ion which re ta ins  a n  aliquot of wastewater  each  t i m e  a fixed volume i s  r e -  

l eased  to the facil i ty s an i t a ry  sewage sys tem.  The  al iquots a r e  cornposited and 

analyzed for  radioactivity.  Nuclear fuel m a t e r i a l  handled in unencapsulated 
2 3 4  u235 

f o r m  in  th i s  facil i ty contains the u r an ium isotopes U 
3 6 

9 
Ln 

Major quanti t ies of o ther  radionuclides in encapsulated f o r m  include GO"" and 

~ m ~ ~ ~ .  No significant quanti t ies of these  radionuclides w e r e  re leased .  



Building 

T A B L E  11 

LIQUID E F F L U E N T  DISCHARGED Tc3 SANITARY SEWER - 1076 

Poin t  of 
R e l e a s e  

Re ten t ion  
T avdi 

P r o p o r t i o n  
S a m p l e r  

Approximate  
Eff luent  
Volume 

(gal)  

Annual 
A v e r a g e  

Concent ra t ion  
(clCilmQ) 

Activi ty  
Moni tored  

App rox in la t  e 
MDL 

( p C i / m Q )  

*All l iquid r a d i o a c t i v e  w a s t e s  a r e  sol idif ied and land  b u r i e d  a s  d r y  waste. 

S a m p l e  
M a x i m u m  
O b s e r v e d  

Concent  ra t ion  
(pCilmQ) 

T o t a l  
Radioact ivi ty  

R e l e a s e d  
(Ci)  



2. Santa Susana Site, NDFL 

a. Building 020 - NRC and California State Licensed Activities 

Operations a t  Building 020 which may  generate radioactive effluents consis t  

of hot cel l  examination of i r rad ia ted  nuclear fuels and r eac to r  coniponents. Only 

atmospherical ly  discharged effluents a r e  re leased  f r o m  the building to uncon- 

t rol led a r e a s .  The effluent may contain particulate mater ia l ,  a s  well  a s  radio-  

act ive gases ,  depending on the operations being performed and the his tory of the 

i r rad ia ted  fuel and other mater ia l .  The  chemical  f o r m  of such ma te r i a l s  may 

be  U metal ,  U 0 2 ,  UC, mixed f iss ion products,  and var ious activation products.  

No radioactive liquid was te  i s  re leased  f r o m  the facility. Radioactive ma te r i a l  

handled in unencapsulated f o r m  in this facility includes the following radio-  

232 u ~ ~ ~ ,  'U234, TJ235, u~~~~ and u~~~ a s  constituents in the nuclides: T h  , 
8 5 

var ious  fuel  ma te r i a l s ;  and Cs137, s r 9 0 9  Kr , and ~m~~~ a s  mixed fission 

products.  No significant quantities of these radionuclides w e r e  re leased.  

Operations a t  Building 022 which may  generate radioactive effluents con- 

s i s t  of the  processing,  packaging, and temporary  s torage  of liquid and d r y  

radioactive was te  ma te r i a l  for  disposal.  Only atmospherical ly  discharged 

effluents a r e  re leased  f r o m  the building to uncontrolled a r e a s .  No radioactive 

liauid was te  i s  re leased  f r o m  the facility. Nuclear fuel ma te r i a l  handled in 
234 "235 

encapsulated or  unencapsulated f o r m  contains the uran ium isotopes U 9 

u 2367 U238, plus C S ' ~ ~ ,  5r909 and ~m~~~ a s  mixed fission products.  No 

significant quantities of these radionuclides w e r e  re leased ,  

Operations a t  Building 05 5 which may  generate  radioactive effluents consist  

of fabrication of plutonium and plutonium-uranium fuel pins. Only atmospheri -  

cally discharged effluents a r e  re leased  f r o m  the facility to  uncontrolled a r e a s .  

N o  radioactive liquid was te  i s  re leased  f r o m  the facility. 

The  var ious fuel ma te r i a l s  (depleted and enriched uran ium and plutonium) 
234 "235 36 U238 -238 contain the following radionuclides: U 239 

9 9 9 7 p u  7 

P U ~ ~ ~ ~  and No significant quantities of these radionuclides 

w e r e  re leased.  





This section compares  environmental monitoring resu l t s  fo r  the calendar 

year  1976 with previous annual data, 

The data presen ted  in Tables A -  1 through A-5 s u m m a r i z e  a l l  pa s t  annual 

average  radioactivity concentrations. These data show the effects of both the 

short - l ived and long-lived radioactive fallout f r o m  nuclear  weapons teqts supe r -  

imposed on the natural  radioactivity inherent in the various sample types.  

Over the considerable per iod of t ime  that the environmental  p r o g r a m  has 

been in operation,  evolutionary changes have been made in o r d e r  to provide 

m o r e  effective data. In some  cases  this is readi ly  apparent  in the data, F o r  

example,  in Table A -  I ,  a sma l l  but abrupt increase  in the alpha activity reported 

for soi l  is s een  to occur  in 1971. This increase  is observed in both the on-s i te  

and the off - s ite samples  and resul ted f r o m  use  of a n  improved counting sys t em 

with a thinner sample  configuration. The thinner sample  increases  the s ens i -  

tivity of the detector to alpha-emitt ing radionuclides in the sample ,  thus p r o -  

ducing a higher measu red  activity,  

S imi la r ly ,  p r i o r  to 197 1, g ros s  ac.tivity in ambient a i r  was measu red ,  in- 

cluding both alpha and beta activity. In 197 1, measurements  w e r e  begun which 

allowed separa te  identification of these two types of activity,  

The types of random variations observed in the data indicate that there  

i s  no local  source  of unnatural  radioactivity in the environment. Also, the 

s imi la r i ty  between on-s i te  and off -s i te  r e su l t s  fur ther  indicate that  the con- 

tr ibution to general  environmental  radioactivity due to  operations a t  Atomics 

International i s  es  s entially nonexistent. 



T A B L E  A- 1 

SOIL RADIOACTIVITY DATA- 1957 THRO UGH 1976 

Y e a r  

On S i t e - A v e r a g e  
(10-6 pCi Ig )  

Nurnber  
Samples 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

152 

156 

14 7 

120 

115 

10 7 

80 

64 

Off S i t e - A v e r a g e  
( 1 0 - 6  , ~ c i / g )  

N u m b e r  
Sample s 
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T A B L E  A-2  

VEGETATION RADIOACTIVITY DATA- 1957 THROUGH 1976 

Y e a r  

On Si te -  A v e r a g e  

N u m b e r  
S a m p l e s  

Off-Site- A v e r a g e  
(10-6 

N u m b e r  
S a m p l e s  

.C i /g  a s h )  



T A B L E  A - 3  

N D F L  P R O C E S S  WATER RADIOACTIVITY DATA- 
1957 THROUGH 1976 

Y e a r  
N u m b e r  
S a m p l e s  

A v e r a g e  a! 
(10-9 p , C i l d )  

A v e r a g e  6 
(10-9 , u C i l d )  
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T A B L E  A-4  

B E L L  C R E E K  AND ROCKETDYNE S S F L  R E T E N T I O N  P O N D  
RADIOACTIVITY DATA- 1966 THROUGH 1976 

- 
Samples  

Bel l  Creek  Water  Bel l  C r c e k  Vegetation 
54 

Retention Pond Retention Pond Bell  Creek  Mud 
3 Watcr  

Average 

Ci / rnt )  

> Water  

Average 

(10-9 u C i / d )  

54 - 

Average 

yCi /g )  

No 

No. 
Samples  

Ni 

No. 
Samples  

12 

12  

12 

12  

12  

12 

12  

11 

12  

10 

8 

Average 

U C i / g  a s h )  

Average 

u c i / d )  No. 
Samples  

No. 
Samples  

No. 
Samples  

Year  



Y e a r  

1976 

1975 

1974 

1973 

197 2 

1 9 7 1 ::; 

1970 

1969 

1968 

1967 

1966 

1965 

1964 

1963 

1962 

1961 

1960 

1959 

19.58 

1957 

N u m b e r  
S a m p l e  s  

7 19 

709 

66 3 

7 15 

70 8 

7 30 

668 

687 

6 50 

712 

706 

4 8 3 

355 

360 

343 

313 

182 

2 15 

366 

63  

T A B L E  A-5 

AMBIENT AIR RADIOACTIVITY DATA - 
1957 THROUGH 1976 

-- 
H e a d q u a r t e r s  A v e r a g e  N D F L  Average  

(10-  @ci/rn~) 

Numb e r 
S a m p l e  s  

:$Ambient a i r  a lpha  r ad ioac t iv i ty  va lues  w e r e  inc luded i n  t h e  b e t a  va lues  and 
not  r e p o r t e d  s e p a r a t e l y  p r i o r  t o  197 1 

TInsufficient d a t a  



On December  14, 1976, the  collection of s eve ra l  soil  s amp le s  was  made  a t  

seven on- s i t e  locations n e a r  t he  Nuclear  Ma te r i a l s  Development Faci l i ty ,  

Bldg. 055, a t  the  NDFL. An additional f ive soil  s amp le s  w e r e  taken off-si te 

a t  varying d i s tances  ranging f r o m  approximately  3 to 9 m i l e s  f r o m  the  facility. 

Th ree  wate r  s amp le s  and t h r e e  bottom sediment  s amp le s  w e r e  a l so  obtained. 

Sampling locations and r e s u l t s  a r e  p resen ted  in Table  B- 

The s amp le s  w e r e  analyzed fo r  ~ 1 1 ' ~ ~  and fo r  to ta l  Pu 
240 

l u s  Pu by 

the  Health Se rv i ce s  Labora tory  of ERDA, Idaho Fa l l s ,  Idaho. The ana lys i s  

r e su l t s  a r e  a t  o r  below leve l s  expected f r o m  fallout. 



TABLE B - 1  

PLUTONIUM S O I L  S A M P L E  LOCATlONS AND RESULTS 

L o  cation 

Soil  - - 150 f t  southwest  of Building 055 exhaus t  
s tack,  south s ide  of J S t r e e t .  

South of Building 353, south s ide  of L S t r e e t ,  
700 f t  sou theas t  of Building 055 s tack  
exhaust .  

- 1,400 f t  sou theas t  of Bullding 055  exhaus t  
s tack,  about  150 f t  south of t h e  Rocketdyne 
C T L - 4  e m e r g e n c y  building. 

- 2,000 i t  of Building 055 exhaus t  s tack ,  
sou theas t  head  of Bel l  Canyon a t  A r e a  Llpond. 

Nor thwes t  c o r n e r  G S t r e e t  and 24th S t r e e t  
-50 f t  nor thwes t  of Building 055 s tack .  

Xor th  of the  i n t e r s e c t i o n  of F S t r e e t  and 
24th S t r e e t ,  850 f t  nor thwes t  of Build-  
ing 055 s tack .  

D l r t  road  ex tens lon  of 24th S t r e e t ,  n o r t h  of 
F S t r e e t  l n t e r s e c t l o n  wlth 24th S t r e e t  a t  
excavation b a r r ~ e r  fence  (wes t  s lde  of fence) .  

Nor thwes t  c o r n e r  of S y c a m o r e  D r i v e  and 
Alamo S t r e e t s ,  Simi Valley. 

Southwest  c o r n e r  of Avenido d e  L o s  A r b o l e s  
and E r b e s  Roads ,  Thousand  O a k s .  

-200 f t  w e s t  of Kanan Road on  Canwood 
Road.  Agoura.  

- 1.000 f t  w e s t  of C a l a b a s a s  P a r k w a y  Road 
on  C a l a b a s a s  Road ,  C a l a b a s a s .  

Nor thwes t  c o r n e r  of Canoga Avenue and 
Nordhoff Avenue ~ n t e r s e c t i o n ,  Canoga P a r k .  

Water  

West  end of s u r f a c e  d r a i n a g e  d i tch  in  di tch - 150 f t  e a s t  of Building 055. 

A r e a  I1 pond, n o r t h  s ide ,  a t  head  of Bel l  
Canyon, -2,000 f t  f r o m  Building 055 
( southeas t ) .  

At b r i d g e ,  u p s t r e a m  side, 1.7 m i l e s  w e s t  of 
Valley C i r c l e  Road on  Bel l  Canyon Road i n  
B e l l  C r e e k  Canyon. 

Sediment  

West  end of s u r f a c e  d r a i n a g e  d i tch  i n  d i tch  - 150 f t  e a s t  of Building 055 

A r e a  I1 pond, nor th  side,  a t  head  of Bell  
Canyon, -2,000 i t  f r o m  Building 035 
( southeas t ) .  

At bridge,  u p s t r e a m  side,  1.7 m i l e s  w e s t  of 
Valley C i r c l e  Road o n  Bel l  Canyon Road in  
Bell  C r e e k  Canyon. 

"Sampled  March ,  
NOTE: Minus ( - 1  

16, 1977. 
ind ica tes  s a m p l e  value l e s s  than r e a g e n t  blank. 



T h e  d i s c h a r g e  of a n  e f f luent  i n  e x c e s s  of t h e  fol lowing l i m i t s  g iven  in 

T a b l e  C- 1 i s  p rohib i ted .  

T A B L E  C - 1  

N P D E S  No. C A  0001309, E F F E C T I V E  D E C E M B E R  6, 1974 

Cons t i t uen t  

T o t a l  D i s s o l v e d  So l id s  

T o t a l  H a r d n e s s  ( a s  CaCO ) 
3 

C h l o r i d e  

C h l o r i d e  plu s  Sul fa te  

Suspended  So l id s  

S e t t l e a b l e  So l id s  (d/Q- h)  

BOD 20" C 

O i l  a n d  G r e a s e  

N i t r a t e  N i t r o g e n  

C o l o r  ( C o l o r  Un i t s )  

T u r b i d i t y  ( T U )  

T o t a l  C h r o m i u m  

F l u o r i d e  

B o r o n  

R e s i d u a l  C h l o r i n e  

F e c a l  C o l i f o r m  ( A  /LPN/ 

S u r f a c t a n t  s  ( a s  MBAS) 

pH 

D i s c h a r g e  R a t e  
( lb  / day)  

M a x i m ~ m  
Da i ly  

29,200 

14,600 

7,300 

14,600 

1,310 

- 

875 

438  

29 2 
- 
- 

0.29 

29.2 

29.2 

- 
m 

- 

30 - d a y  
A v e r a g e  

C o n c e n t r a t i o n  L i m i t  

M a x i m u m  

:;30-day a v e r a g e ,  g e o m e t r i c  m e a n  

t 7 - d a y  a v e r a g e ,  g e o m e t r i c  m e a n  
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ERDA Manual Chapter  05 13 

ERDA Manual Chapter  0 524, Appendix 

Code of F e d e r a l  Regulat ions,  T i t l e  10, Part 20 

California Radiat ion Control  Regulat ions,  Cal i fornia  Adminis t ra t ive  Code, 
T i t l e  17, Publ ic  Health 

California Regional  Wate r  Quali ty Control  Board,  L o s  Angeles Region, 
O r d e r  No. 74-379, NPDES No. CA0001309, Effect ive  December  6,  1974 

Radiologic Health Section, Sta te  Depar tment  of Publ ic  Health, Cal i fornia  

Radiological  Health Division, L o s  Angeles County Health Depar tment ,  
California 

Envi ronmenta l  Health Division, Envi ronmenta l  Resou rce  Agency, Ventura  
County, Cal i fornia  

. Ene rgy  R e s e a r c h  and Development Adminis t ra t ion,  San F ranc i s co  
Opera t ions  Office 

U. S. Nuclear  Regula tory  Commiss ion,  Division of Reac to r  Licensing 

Gordon F a c e r ,  Division of Mi l i t a ry  Applications, ERDA 

Andrew J, P r e s s e s k y ,  Reac to r  R e s e a r c h  and Development, ERDA 

J a m e s  Mi l le r ,  Division of Biomedical  and Environmental  Resea r ch ,  ERDA 

ERDA- Headquar te r  s L ib r a ry ,  Attention: Cha r l e s  She rman  


