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INTRODUCTION 

The Rocketdyne s p e c i a l  nuc l ea r  m a t e r i a l s  l i c e n s e  r e q u i r e s  t h a t  an 

annual r e p o r t  be made t o  t h e  Radia t ion  S a f e t y  Committee of t h e  Nuclear Safe- 

guards  Review Panel reviewing personnel  exposure  and e f f l u e n t  r e l e a s e  d a t a .  

The format  and con t en t  of t h i s  r e p o r t  have been wel l  e s t a b l i s h e d  in  p r i o r  

i s s u e s .  ( 2 - ' 2 )  While t h i s  r e p o r t  i s  prepared p r ima r i l y  t o  s a t i s f y  a  requ i re -  

ment of t h e  N R C  l i c e n s e ,  a l l  o p e r a t i o n s  wi th  r a d i o a c t i v e  m a t e r i a l  and rad ia -  

t ion-producing dev ices  have been 

These r e p o r t s  f o r  t h e  y e a r s  

c a l  b a s i s  f o r  t h e  i d e n t i f i c a t i o n  

i n s t a n c e s ,  both NRC-licensed and 

same b u i l d i n g .  In t h e s e  c a s e s ,  

inc luded .  

1975 through 1985 ('-") provide a  h i s t o r i -  

of t r e n d s .  I t  should be noted t h a t ,  i n  some 

non-NRC-licensed a c t i v i t i e s  t a k e  p l ace  in  t h e  

c e r t a i n  measurements ( e . g . ,  v e n t i l a t i o n  a i r  

exhaus t  r a d i o a c t i v i t y )  have no t  been made s e p a r a t e l y  f o r  each t ype  of a c t i v i t y .  

Add i t i ona l l y ,  i t  i s  not  p o s s i b l e  t o  s e p a r a t e  t h e  i n t e g r a t e d  personnel 

r a d i o l o g i c a l  doses  t o  t h a t  a t t r i b u t a b l e  t o  e i t h e r  nonl icensed a c t i v i t i e s  f o r  

t h e  D O E  o r  t h e  a c t i v i t i e s  l i c ensed  by NRC o r  t h e  S t a t e  of C a l i f o r n i a .  

e red  i n  t h i s  

1 )  

2 )  

3 

4 )  

The fo l lowing  Rocketdyne f a c i l i t i e s  and o p e r a t i o n s  a r e  s p e c i f i c a l l y  cov- 

r e p o r t :  

Rockwell I n t e r n a t i o n a l  Hot Laboratory (RIHL) - Building 020, 
Santa  Susana F i e l d  Labo ra to r i e s  

Nuclear Mate r ia l  Development F a c i l i t y  ( N M D F )  - Building 055, - 
Santa  Susana F i e l d  Labo ra to r i e s  

Radioact ive  Mate r ia l  Disposal Faci 1  i - ty  ( R M D F )  - Building5 021, 
022, and r e l a t e d  f a c i  1  i  t i  e s  a t  Sdnta Susana F i e l d  Labora tor ies  
(DOE j u r i s d i c t i o n )  

Applied Nuclear Research ( A N R l  - The Gamma I r r a d i a t i o n  Faci 1  i  t y  
and Labora tor ies  i n  Bui lding 104 a t  De So to .  
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Work a t  v a r i o u s  f a c i l i t i e s  d u r i n g  1986 i s  b r i e f l y  d e s c r i b e d  below: 

RIHL--Considerable c l e a n i n g  and m o d i f i c a t i o n s  were done d u r i n g  
t h e  f i r s t  h a l f  of t h e  y e a r  i n  p r e p a r a t i o n  f o r  t h e  Fermi f u e l  
dec ladd ing  p r o j e c t .  The work performed i n  t h i s  p r o j e c t  was 
changed from g r i n d i n g  t h e  z i rcon ium c l a d d i n g  o f f  t h e  f u e l  t o  
s imply d i s a s s e m b l i n g  t h e  f u e l  and repackaging t h e  r o d s .  This  
change was due t o  a  r e d i r e c t i o n  of t h e  f u e l  r e p r o c e s s i n g  from 
SRP t o  ICPP, where t h e  p r o c e s s  i s  n o t  s e n s i t i v e  t o  t h e  p resence  
of UZr,. 

Improvements and r e p a i r s  were made t o  t h e  v e n t i l a t i o n  exhaus t  
sys tem.  

NMDF - The r e s i d u a l  NaK i n  t h e  NaK b u b b l e r s  was r e a c t e d .  F ina l  
decontaminat ion was completed,  and a  su rvey  r e p o r t  was sub- 
m i t t e d  t o  N R C  r e q u e s t i n g  t e r m i n a t i o n  of t h e  l i c e n s e .  (The 
l i c e n s e  f o r  N M D F  was t e r m i n a t e d  by N R C  on October  7 ,  1987 . )  

w - - S t o r a g e ,  t r a n s f e r ,  and s h i p p i n g  of EBR-I1 f u e l  and s c r a p  
and Fermi f u e l  occupied most of t h e  y e a r .  R a d i o a c t i v e l y  con- 
t amina ted  wa te r  was e v a p o r a t e d .  S h i e l d i n g  was added t o  t h e  
was te  s t o r a g e  b u i l d i n g  t o  r educe  t h e  exposure  r a t e  o u t s i d e  t h e  
f a c i l i t y .  

Opera t ions  were h a l t e d  by d i r e c t i o n  of DOE-SAN because  of t h e  
l a c k  of an approved S a f e t y  A n a l y s i s  Repor t .  The SAR was 
approved 1  week l a t e r ,  and o p e r a t i o n s  were resumed. 

w - - T h e  window was r e f u r b i s h e d  t o  improve v i s i b i l i t y .  Severa l  
RhD i r r a d i a t i o n s  were performed w i t h  Co-60 s o u r c e s .  The 
12 WESF cesium-137 c a p s u l e s  were r e c e i v e d  and i n s t a l l e d  i n  t h e  
new c a s k .  Leak t e s t s  were s u c c e s s f u l l y  performed on a l l  
c a p s u l e s  . 

I n d u s t r i a l  Radiography--A p a i r  of X-ray booths  was c o n s t r u c t e d  
i n  CA001. A new p a i r  of booths  was a l s o  c o n s t r u c t e d  i n  CA009. 

Miscel laneous--General ly ,  r o u t i n e  work was performed i n  a l l  
o t h e r  o p e r a t i o n s .  I n - s e r v i c e  i n s p e c t i o n  ( I S I )  a t  Chin Shan 
(Taiwan) r e s u l t e d  i n  exposures  of R D  personnel  up t o  1 . 2  rem 
and amounted t o  7 . 2  person-rem group  dose .  
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I .  PERSONNEL DOSIMETRY 

Personnel dosimetry  t echn iques  g e n e r a l l y  c o n s i s t  of two t y p e s :  t hose  

which measure r a d i a t i o n  i n c i d e n t  on t h e  body from e x t e r n a l  sou rce s  ( f i l m  

badges) and t h o s e  which measure i n t e r n a l  d e p o s i t i o n  of r a d i o a c t i v i t y  v i a  inha-  

l a t i o n ,  i n g e s t i o n ,  sk in  a b s o r p t i o n ,  o r  through wounds ( b i o a s s a y s ) .  These 

measurement methods provide a  n a t u r a l  s e p a r a t i o n  of t h e  exposure  modes t o  

( 1 )  permit  an eva lua t i on  of t h e  more s i g n i f i c a n t  exposure  rou t e s  and ( 2 )  t o  

a l l ow  a  d i f f e r e n t i a t i o n  between t hose  exposure  sources  which a r e  e x t e r n a l  and 

c o n t r o l l a b l e  i n  t h e  f u t u r e  and t h o s e  which may con t i nue  t o  i r r a d i a t e  t h e  body 

f o r  some t ime  per iod ( i - e . ,  i n t e r n a l  d e p o s i t s ) .  

A .  FILM/TLD D A T A  

1  . Whole Body Monitoring 

Personnel e x t e r n a l  r a d i a t i o n  exposures  f o r  t h e  p e r t i n e n t  a c t i v i t i e s  f o r  

t h e  yea r  a r e  shown i n  Figure  1 a s  a  cumulat ive  log-normal d i s t r i b u t i o n .  I t  

should be noted ( s e e  Summary, Sec t i on  VI) t h a t  a l l  whole-body exposures  were 

l e s s  than 2 rem and were well  below t h e  a l l owab le  annual occupa t iona l  t o t a l  of 

12 rem f o r  N R C  and S t a t e - l i c ensed  o p e r a t i o n s  and 5 rein f o r  D O E  o p e r a t i o n s .  

The h i g h e s t  exposure shown, 1.31 rem, r e s u l t e d  from 1 . 2  rem rece ived  dur ing  an 

i n - s e rv i ce  i n s p e c t i o n  ope ra t i on  a t  Chin Shan, Taiwan. 

For comparison, t h e  d i s t r i b u t i o n s  of exposures  repor ted  f o r  N R C  l i c e n -  

s ee s  ( I 3 )  and D O E  c o n t r a c t o r s  ( I 4 )  f o r  1983 a r e  shown a s  s o l i d  cu rve s .  

The Rocketdyne dose d i s t r i b u t i o n  i s  we l l  below t h e  N R C  d i s t r i b u t i o n  and 

g e n e r a l l y  below t h e  D O E  d i s t r i b u t i o n .  A more s i g n i f i c a n t  comparison can be 

made i n  terins of t h e  group dose .  The group dose rece ived  by Rocketdyne 

employees i n  1986 amounted t o  22.7 person-rem. Of t h i s  t o t a l ,  7 .2  person-rein 

were received a t  t h e  Chin Shan r e a c t o r .  If t h e  d i s t r i b u t i o n  of doses  had been 

t h a t  shown f o r  N R C  l i c e n s e e s ,  t h e  group dose would have been 108 .2  person- 

rem. I f  t h e  doses  had been t hose  shown f o r  D O E ,  t h e  group dose would have 
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Cumulative D i s t r i b u t i o n ,  Percen t  

Figure 1 . Cumulative Log-Normal D i s t r i b u t i o n  f o r  Whole-Body Radidt ion 
Exposures of Occupat-ionally Exposed I n d i v i d u a l s  i n  1986 
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been 34.2 person-rem. Comparisons such as t h e s e  s h o u l d  be v iewed w i t h  c a u t i o n  

because o f  d i f f e r e n c e s  i n  t h e  t y p e  o f  work between t h e  Rocketdyne w o r k f o r c e  

and b o t h  t h e  NRC l i c e n s e e s  and t h e  DOE c o n t r a c t o r s .  

2 .  E x t r e m i t y  M o n i t o r i n g  

O p e r a t i o n s  w i t h  r a d i o a c t i v e  m a t e r i a l  t h a t  may i n v o l v e  l o c a l l y  h i g h  expo- 

su res  a r e  conducted w i t h  a d d i t i o n a l  " e x t r e m i t y "  m o n i t o r i n g ,  u s u a l l y  f o r  t h e  

hands. "Whole-body" doses r e c e i v e d  when e x p l i c i t  e x t r e m i t y  m o n i t o r i n g  i s  n o t  

per fo rmed a r e  assumed t o  r e p r e s e n t  t h e  e x t r e m i t y  doses and s h o u l d  be  added t o  

t h e  r e c o r d e d  e x t r e m i t y  doses.  T h i s  i s  d i f f i c u l t  t o  do, so f o r  t h e  pu rpose  o f  

m o n i t o r i n g  e x t r e m i t y  exposures ,  i t  i s  n o t e d  t h a t  n e i t h e r  e x t r e m i t y  n o r  whole- 

body doses a r e  h i g h ,  and t h a t  even t h e  sum o f  t h e  maximum q u a r t e r l y  hand dose 

(674 mrem) and t h e  maximum whole-body dose (1310  mrem) i s  a p p r o x i m a t e l y  10% o f  

t h e  NRC and S t a t e  o f  C a l i f o r n i a  l i m i t s  o f  18.75 rem p e r  q u a r t e r .  

B. BIOASSAYS 

Bioassays  n o r m a l l y  c o n s i s t  o f  a n a l y s i s  o f  u r i n e  and o c c a s i o n a l l y  f e c a l  

samples. Personne l  whose work ass ignments  p o t e n t i a l l y  expose them t o  r e s p i r -  

a b l e - s i z e d  r a d i o a c t i v e  a e r o s o l s  a r e  r o u t i n e l y  e v a l u a t e d  i n  t h i s  manner. Nor- 

m a l l y ,  u r i n a l y s e s  a r e  pe r fo rmed  q u a r t e r l y  and f e c a l  a n a l y s i s  o n l y  when g ross  

i n t e r n a l  c o n t a m i n a t i o n  i s  suspec ted .  A s t a t i s t i c a l  summary o f  t h e  r e s u l t s  f o r  

1986 appears  i n  T a b l e  1, w h i l e  a d e t a i l e d  l i s t i n g  o f  t h e  p o s i t i v e  r e s u l t s  a r e  

shown i n  T a b l e  2 .  On ly  t h r e e  t y p e s  o f  a n a l y s e s  showed p o s i t i v e  r e s u l t s  t h i s  

y e a r :  FP3A9 FP3B, and UF. The UF a n a l y s i s  i s  c h e m i c a l l y  s e l e c t i v e  f o r  

u ran ium.  The FP3A a n a l y s i s  i s  assumed t o  be i n d i c a t i v e  o f  Sr-90, a l t h o u g h  

o t h e r  r a d i o n u c l i d e s ,  such as Co.-60, may a l s o  be d e t e c t e d .  F u r t h e r  a n a l y s i s  

c o u l d  s p e c i f i c a l l y  q u a n t i f y  Sr-90, and i d e n t i f y  i n t e r f e r i n g  r a d i o n u c l i d e s ,  i f  

s i g n i f i c a n t  a c t i v i t i e s  were found.  The FP3B a n a l y s i s  i s  r a d i o m e t r i c a l l y  

s e l e c t i v e  f o r  Cs-137, u s i n g  gamma-ray s p e c t r o m e t r y  t o  measure t h i s  

r a d i o n u c l i d e .  



No. : NO01 TI000285 

Page: 9 

H A N D  E X P O S U R E S  

Cumulative Distribution, Percent 

F-igure 2. Cumulative Log-Normal Distribution for Quarterly Hand 
Exposures i n  1986 
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Table 1. Summary of Bioassay8 - 1986 

Total Total Individuals 
Neasurement Total Positive With Positive 

TY pe* Tests Results Results 

FP3B 255 - 8 

Total 663 3 9 

*UF = Uranium - Fluorometric 
UR = Uranium - Radiometric 
PUA = Gross Plutonium-alpha 
FP = Fission Products 

(For a discussion of specific analytical techniques 
employed, as identified by "TYPE," see Appendix B 
in Reference 9) 
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Table  2 .  P o s i t i v e  B.ioassay R e s u l t  Summary - 1986 
( S h e e t  1 o f  3 )  

Assurned 
C r i t i c a l  

R e s u l t s  Nucl i d e  
Assumed Equiva len t  

H&S Sarnpl e Anal ys i s Per  Per S p e c i f i c  MPBB 
Number Date Type* Vol.  Anal. 1500 ml-day Rad ionuc l ide  ( % )  
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Table  2 .  P o s i t i v e  Bioassay R e s u l t  Summary - 1986 
( S h e e t  2 of 3) 

Assumed 
C r i t ' l c a l  

R e s u l t s  Nuc 1  i d e  
Assumed Equiva len t  

ti&S Sample A n a l y s i s  Per  Pe r  Suec i f  i c  MPBB 
Number Date Vol . Anal.  1500 ml-day ~ a d i o n u c l  i d e  ( % )  
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Table 2. Positive 8-ioassay Result Summary - 1986 
(Sheet 3 of 3) 

Assumed 
Critical 

Results Nucl ide 
Assumed Equivalent 

H&S Sample Analysis Per Per Specific MPB8 
Number Date Type* Vol. Anal. 1500 ml-day Radionuclide ( % )  

UF: Fluorimetric Uranium (For a brief description of the specific 
FP: Fission Products analytical techniques, see Appendix B of 

Reference 9) 
(FP3A is presumptively Sr-90; FP3B is specifically Cs-137) 
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Followup r e s u l t s  a r e  shown, where a v a i l a b l e ,  t o  i n d i c a t e  t h e  d e c r e a s e  of 

d e t e c t e d  a c t i v i t y  t o  n e g l i g i b l e  l e v e l s .  

The e x c r e t i o n  r a t e s  assumed t o  be i n d i c a t i v e  of 1  MPBB f o r  v a r i o u s  rad io -  

n u c l i d e s  and t h e  minimum d e t e c t a b l e  a c t i v i t i e s  (MDA) a r e :  

Rad ionuc l ides  S tandard  Excre t ion  Rate Q 

Sr-90 480 dpm/day 30 dpm/day 

Cs-1 37 660,000 dpm/day 60 dpm/day 

U 100 ug/day 0 .30 ug/day 

These e x c r e t i o n  r a t e s  a r e  based on an assumpt ion of e q u i l i b r i u m  between 

i n t a k e  and e l i m i n a t i o n .  T r a n s i e n t  e l i m i n a t i o n  f o l l o w i n g  an a c u t e  exposure  

w i l l  g e n e r a l l y  i n d i c a t e  a  much h i g h e r  body burden t h a n  a c t u a l l y  e x i s t s .  

The h i g h e s t  r e s u l t  shown f o r  Sr-90,  20.8%, was e s s e n t i a l l y  gone 46 days 

l a t e r ,  and may have r e s u l t e d  from an anomaly a t  t h e  l a b o r a t o r y ,  o r  may have 

r e p r e s e n t e d  some o t h e r  b e t a - e m i t t i n g  r a d i o n u c l i d e ,  such a s  Co-60, which has a  

r e l a t i v e l y  s h o r t  b i o l o g i c a l  h a l f - l i f e  ( 9 . 5  d a y s ) .  The a p p a r e n t  h a l f - l i f e  of 

1 8  p a i r s  of measurable  Sr-90 e x c r e t i o n  ranges  from 21 days  t o  223 d a y s ,  wi th  a  

mean of 58 d a y s ,  and a  s t a n d a r d  d e v i a t i o n  of 52 days .  Some of t h e  l o n g e r  

h a l f - l i v e s  observed may have r e s u l t e d  from up take  between t h e  t i m e s  of t h e  two 

samples used f o r  t h i s  a n a l y s i s .  The r e f e r e n c e  e f f e c t i v e  h a l f - l i f e  f o r  Sr-90 

( 1 6 )  i s  5700 days .  The magnitude of t h e  maximum % MPBB shown r e s u l t s  from t h e  

r e l a t i v e l y  low va lue  of MPBB f o r  Sr-90. The a n a l y t i c a l  r e s u l t s  s u g g e s t  t h a t  

t h e  a c t i v i t y  d e t e c t e d  may no t  be Sr-90.  
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11.  RADIATION/RADIOACTIVITY MEASUREMENTS 

The ineasurernents and su r ve i  1 l ance  perforined t o  determine l o c a l  r a d i a t i o n  

l e v e l s  i n  t h e  working a r e a s  where r a d i o a c t i v e  m a t e r i a l s  a r e  used a r e  descr ibed  

below. 

A .  A R E A  RADIATION LEVELS 

Film badges ( " l o c a t i o n  badges")  a r e  placed throughout  t h e  f a c i l i t i e s ,  and 

a r e  kep t  in  p l ace  dur ing  t h e  e n t i r e  c a l enda r  q u a r t e r .  Sorne of t h e s e  a r e  i n  

nominally low-exposure a r e a s  wh i l e  some a r e  i n  r e l a t i v e l y  high-exposure ( b u t  

low-occupancy) a r e a s .  The average  and maximum exposure  r a t e s  determined f o r  

each q u a r t e r  a r e  shown i n  Table  3 .  

The maximurn va lues  f o r  t h e  R M D F  a r e  a s s o c i a t e d  with  t h e  evapo ra to r  and 

a r e  i n  an unoccupied a r e a .  The reduc t ion  dur ing  t h i s  yea r  r e f l e c t s  a  gener- 

a l l y  more e f f e c t i v e  c o n t r o l  of f a c i l i t y  exposure  r a t e s .  The high-exposure 

r a t e  f o r  t h e  f o u r t h  q u a r t e r  i n  t h e  Applied Nuclear Research Labo ra to r i e s  i s  

a s s o c i a t e d  w i t h  t h e  s a n d b l a s t e r .  

0 .  INTERIOR AIR SAMPLES - WORKING AREAS 

In t hose  working a r e a s  where t h e  na tu r e  of t h e  t a s k s  being performed and 

t h e  m a t e r i a l s  i n  use might l ead  t o  t h e  p o t e n t i a l  f o r  gene ra t i on  of r e s p i r a b l e  

a i r b o r n e  r a d i o a c t i v i t y ,  p e r i o d i c  l oca l  a i r  sarnpling i s  performed. A summary 

of t h e s e  r e s u l t s  f o r  1986 i s  g iven i n  Table 4 .  
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T a b l e  3 .  L o c a t i o n  Badge R a d i a t i o n  Exposure - 1986 

Ca lendar  Q u a r t e r  
Q1 42 Q 3 4 4 

Average Exposure Rate (mR/h) 

F a c i  1 i t y  Maximum Exposure Rate (mR/h) 

RIHL 0.06 0.06 
0.52 0.49 

Fence1 i ne -- 0.02 0.003 
0.03 0.014 

RMDF 5.30 3.20 
23.00 11.90 

Fence1 i ne 0.15 0.07 
0.52 0.16 

ANRL 0.21 0.08 
0.81 0.42 
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111. EFFLUENT MONITORING 

E f f l u e n t s  which may c o n t a i n  r a d i o a c t i v e  m a t e r i a l  a r e  g e n e r a t e d  a t  c e r t a i n  

Rocketdyne f a c i l i t i e s  a s  a  r e s u l t  of o p e r a t i o n s  performed e i t h e r  under con- 

t r a c t  t o  D O E ,  o r  under t h e  N R C  S p e c i a l  Nuclear  M a t e r i a l s  L icense  SNM-21, o r  

under t h e  S t a t e  of C a l i f o r n i a  R a d i o a c t i v e  M a t e r i a l  License  0015-70. The spe- 

c i f i c  f a c i l i t y  i d e n t i f i e d  w i t h  t h e  N R C  l i c e n s e  i s  Bu i ld ing  020 a t  t h e  SSFL a t  

San ta  Susana.  

A n  annual r e p o r t  of e f f l u e n t  r e l e a s e s ,  p repared  by R a d i a t i o n  & Nuclear 

S a f e t y  i n  t h e  H e a l t h ,  S a f e t y ,  and Environment Department,  d e s c r i b e s  i n  d e t a i l  

t h e  moni to r ing  program a t  Rocketdyne f o r  gaseous  e f f l u e n t s  from t h e  Rocketdyne 

f a c i l i t i e s .  The d a t a  r e p o r t e d  i n  t h e  1986 e d i t i o n  of t h a t  r e p o r t  ( 1 9  f o r  

a t m o s p h e r i c a l l y  d i s c h a r g e d  e f f l u e n t s  f o r  t h e  f a c i l i t i e s  i d e n t i f i e d  above i s  

p r e s e n t e d  i n  Table  5. (No r e l e a s e s  of r a d i o a c t i v e l y  contaminated l i q u i d s  were 

made, e i t h e r  t o  t h e  sewer o r  t o  t h e  environment . )  

E f f l u e n t  r e l e a s e s  a r e  ex t remely  low a s  a  r e s u l t  of a  combinat ion of f ac -  

t o r s .  Much of t h e  r a d i o a c t i v e  m a t e r i a l  p rocessed  i s  i n  r e l a t i v e l y  und i spers -  

i b l e  form, many of t h e  o p e r a t i o n s  a r e  conducted i n  g love  boxes and s e a l e d  ho t  

c e l l s ,  and t h e  e f f l u e n t  i s  f i l t e r e d  by p r e - f i l t e r s  and H E P A  f i l t e r s .  The 

HEPA-filter systems a r e  t e s t e d  a n n u a l l y  by use  of a  p o l y d i s p e r s e  DOS a e r o s o l .  

The t e s t  d a t e s  and f i l t r a t i o n  e f f i c i e n c i e s  f o r  s e v e r a l  exhaus t  sys tems ,  and 

t h e  r e q u i r e d  e f f i c i e n c i e s ,  a r e  shown below: 

NMDF 
R M D F  ( V a u l t  14884) 
RMDF ( V a u l t  14885) 
R M D F  (Decon 14886) 
R M D F  (Decon 14887) 
RIHL 
A N R  (EF-405) 
GI F 

Measured Requ i red 

All  f i l t e r  systems s a t i s f i e d  t h e i r  r equ i rements .  



Table 5. Atmospheric Emissions to Unrestricted Areas - 1986 

Approximate Minimum 
Annual 

Detection Average 
Level Concentrat ion 

( pCi/ml) ( 10-15 uCi/ml) 

Sampl i ng 
Period 
Max i mum 
Observed 

Concentration 
( 10-15 pCi/ml) 

Percent 
0 f 

Samples 
ui th 
Activity 
<MDL 

Total 
Radio- 
activity 
Released 
(Ci 

Approximate 
Emissions 
Volume Activity 
(m3 I Honi tored 

Percent 
0 f 
Guidea 

1.7 x lo8 A1 pha 104 
De Soto 

020 
SSFL 

02 1-022 
SSFL 

5.0 x 108 Alpha + I Beta 

3.3  x lo8 1 A1 pha 

I Beta 

0 5 5 ~  
SSFL 

1.1 x lo8 I Alpha 

I Beta 

Total Total 

Annual average 
ambient air radio- A1 pha 
activity c ncen- 
centratlong - 1986 Beta 

Ambient 

equi valentC 

a~ssuming a1 1 radioactivity detpcjted is from Rocketdyne ~clear operations. 
Guide: De Soto slte: 3 x 10- pCi/ml alpha, 3 x 10-l0 pCi/ml beta; 10 CFR Appendix 8. 

SSFL site: 6 x lo-14 pCi/ml alpha, 3 x 10-l1 pCi/ml beta, 3 x lo-?$ pCi/ml beta 
10 CFR 20 Appendix 8, CAC-17, and DOE Order 5480.1 Chapter XI. 

b~veraged result for SSFL continuous air sampler. 
CNatural radioactivi eauivalent volume of air discharged through exhaust systems after 
filtration. 

d~his facility was decomnissioned during 1986. Exhaust system shut down in July. 
Note: All release points are at the stack exit. 
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IV. ENVIRONMENTAL MONITORING P R O G R A M  

The b a s i c  p o l i c y  f o r  c o n t r o l  of r a d i o l o g i c a l  and t o x i c o l o g i c a l  hazards  a t  

Rocketdyne r e q u i r e s  t h a t  adequa te  conta inment  of such m a t e r i a l s  be provided 

th rough  e n g i n e e r i n g  c o n t r o l s  and ,  th rough  r i g i d  o p e r a t i o n a l  c o n t r o l s ,  t h a t  

f a c i l i t y  e f f l u e n t  r e l e a s e s  and e x t e r n a l  r a d i a t i o n  l e v e l s  a r e  reduced t o  a  min- 

imum. The environmental  moni to r ing  program p r o v i d e s  a  measure of t h e  e f f e c -  

t i v e n e s s  of t h e  Rocketdyne s a f e t y  p rocedures  and of t h e  e n g i n e e r i n g  s a f e g u a r d s  

i n c o r p o r a t e d  i n t o  f a c i l i t y  d e s i g n s .  S p e c i f i c  r a d i o n u c l i d e s  i n  f a c i l i t y  e f f l u -  

e n t  o r  environmental  samples a r e  no t  r o u t i n e l y  i d e n t i f i e d  due t o  t h e  ex t remely  

low r a d i o a c t i v i t y  l e v e l s  normal ly  d e t e c t e d ,  bu t  may be i d e n t i f i e d  by a n a l y t i -  

c a l  o r  r a d i o c h e m i s t r y  t e c h n i q u e s  i f  s i g n i f i c a n t l y  i n c r e a s e d  r a d i o a c t i v i t y  l ev -  

e l s  a r e  obse rved .  

The annual r e p o r t  of environmental  m o n i t o r i n g ,  prepared by R a d i a t i o n  & 

Nuclear  S a f e t y  i n  t h e  HS&E Department,  d e s c r i b e s  i n  d e t a i l  t h e  Rocketdyne 

environmental  moni to r ing  program. 

Some of t h e  d a t a  r e p o r t e d  i n  t h e  1986 e d i t i o n  of t h a t  r e p o r t  ( 1 s )  a r e  

p r e s e n t e d  h e r e .  I t  i s  impor tan t  t o  remember t h a t  t h e  r a d i o l o g i c a l  a c t i v i t y  

l e v e l s  r e p o r t e d  can be a t t r i b u t e d  n o t  o n l y  t o  o p e r a t i o n s  a t  N R C  l i c e n s e d ,  DOE- 

sponsored ,  and S t a t e  of C a l i f o r n i a - l i c e n s e d  f a c i l i t i e s ,  b u t  a l s o  t o  e x t e r n a l  

i n f l u e n c e s  such a s  n a t u r a l l y  o c c u r r i n g  r a d i o a c t i v e  m a t e r i a l s ,  t h e  Chernobyl 

r e a c t o r  a c c i d e n t ,  and f a l l o u t  from n u c l e a r  weapon t e s t i n g .  

These d a t a  a r e  

@ S o i l  g r o s s  r a d i o a c t i v i t y  d a t a  p r e s e n t e d  i n  Table  6 
0 S o i l  plutonium r a d i o a c t i v i t y  d a t a  p r e s e n t e d  i n  Tab le  7 

De S o t o  and SSFL S i t e s  - Domestic w a t e r  r a d i o a c t i v i t y  d a t a  
p r e s e n t e d  i n  Table 8 

* Bel l  Creek and Rocketdyne s i t e  r e t e n t i o n  pond r a d i o a c t i v i t y  
d a t a  p resen ted  i n  Table  9 
Ambient a i r  r a d i o a c t i v i t y  d a t a  p r e s e n t e d  i n  Table  10  (and shown 
g r a p h i c a l l y  i n  F igure  3 )  

@ Ambient r a d i a t i o n  d a t a  p r e s e n t e d  i n  Table  1 1 .  
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Table 6 .  S o i l  Radioac t iv - i ty  Data - 1986 

Area 

s i t e  
a r t e r l y )  

- s i t e  
a r t e r l y )  

~d R-2A 
I No. 55 

1 Creek 
ler  strean 
I s o i  1 

62 

r c t i v i t y  

A1 pha 

Beta 

A1 pha 

Beta 

A1 pha 

Beta 

A1 pha 

Beta 

Gross Rad ioac t i v i t y  
(pCi/g) 

\nnual Averags Value 
and Di spers ion 

Maximum Observed 
Valuea and 

Month Observed 

40.1 
(Ap r i  1 ) 

32.2 
(Apr i  1 )  

39 .O 
(Ju ly )  

30.4 
(Ap r i  1 ) 

26.7 
( Apr/Oct) 
25.4 
(Apr i  1)  

21.8 
(Ap r i  1)  
26.0 
(Apr i  1 ) 

a 
Haximum value observed f o r  s i n g l e  sample. 

Table  7 .  So i l  Plutonium R a d i o a c t i v i t y  Data - 1986 

1 25 June 1986 Survey Resu l t s  8 December 1986 Survey Resu l t s  

a O f f - s i t e  l o c a t i o n  

Samp 1 e 
Location 

5-56 

S-57 

S-58 

S-59 

S-60 

S-bla 

2 3 8 ~ u  
( ~ C i / g )  

0 - + 0.0001 

0.0004 + 0.0003 

0.0003 + 0.0003 

0.0002 + 0.0002 

0.0003 + 0.0002 

0 - + 0.0002 
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Tab le  8 .  Supp ly  Water R a d i o a c t i v i t y  Data - 1986 

A c t i v i t y  

A lpha 

Be ta  

Alpha 

Be ta  

a Maximum v a l u e  observed 

4.41 2 2.53 
(January )  

Number 
o f  

Sampl es 

Gross R a d i o a c t i v i t y  
(10-9 ,Ci/m1) 

3.75 5 0.62 

6.75 I ( O c t o b e r )  

Average Va lue 
and D i s p e r s i o n  

4.69 
(March) 

6 . 5 5  + 9.09 

For  s i n g l e  sample. 

Maximum v a l u e a  
and Month 
Observed 

45.77 
( O c t o b e r )  
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Table 9. SSFL Site Retention Pond, Site Runoff, and Well Water 
Radioactivity Data - 1986 

(Sheet 1 o f  4) 

Gross Radioact'vity Concentration 
( x  10-4 p t ~ / m l )  

Percent 
of 

Samp 1 es 
W i t h  

Activity 
< M D L ~  

9 2 

0 

Maximum valuea 
and Month 
Observed 

9.51 
(December) 

4.57 
(January) 

Number 
0 f 

Samp 1 es 

Annual Average 
Value 

and D l  spers ion 

2.51 2 2.88 Pond No. 6 
(Monthly) 

A1 pha 

Beta 

Pond No. 12 Alpha 
(R-2A) (Monthly) 

Beta 

8.7 
( D e c d e r )  

5.93 
(October) 

Upper Be1 1 Crcek Alpha 
No. 17 (Seasonal 1 

5.90 
(March) 

3.66 
(March) 

11.83 
(October) 

4.43 
(Oct/Dec) 

Well WS-4A 
(Seasonal 1 I Beta 

We1 1 WS-5 A 1  pha 
(Seasonal) 

13.18 
(October) 

4.91 
(December) 

Well 6 - 6  
(Seasonal 

A1 pha 

Beta 

14.65 
(October) 

5.87 
(October) 

Well 6 - 7  A1 pha 
(Seasonal ) 1 Beta 

15.15 
(December) 

5.32 
(December) 
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Tab le  9 .  SSFL S i t e  Re ten t ion  Pond, S i t e  Runof f ,  and Well Water 
R a d i o a c t i v i t y  ~ a t a  - 1986 

( S h e e t  2  o f  4 )  

Area 

Gross Radioact '  v i  t Concentration 4 y  ( X  10- yCi /ml )  

Percent 
0 f 

Samples 
W l  t h  

A c t i v i t y  
<MOL~ 

50 

0 

Annual Average 
Value 

and D l  spers i o n  

Maximum Val uea 
and Month 
Observed 

Number 
0 f 

Samples A c t i v i t y  

We1 1 WS-8 
(Seasonal 

A1 pha 

Beta 

14.08 
(December) 

3.70 
(December 

A1 pha 

Beta 

A1 pha 

Beta 

32.14 
(December) 

6.48 
(December) 

Well WS-9 
(Seasonal 

6 .OO 
(October) 

3.84 
(October) 

Well WS-9A 
(Seasonal ) 

We1 1 WS-98 
(Seasonal 1 

A1 pha 

Beta 

14.72 
(October) 

7.16 
(October) 

21.94 
(December) 

4.99 
(December) 

We1 1 WS-1 1 
(Seasonal ) 

A1 pha 

Beta 

We1 1 WS-12 
(Seasonal ) 

A1 pha 

A1 pha 

8.04 
(December) 

5.00 
(December) 

9.72 
(December) 

4.34 
(December) 

we l l  WS-13 
(Seasonal 
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Table 9. SSFL Site Retention Pond, Site Runoff, and Well Water 
Radioactivity Data - 1986 

(Shee t 3 of 4) 

Gross Radioact '  v i  t Concentration 4 3 :  ( X  10- pCl /ml)  

Percent 
0 f 

Samples 
With 

A c t i v i t y  
< M O L ~  

Annual Average Maximum Val uea 
Value and Month 

and D l  spers i on Observed 

Number 
0 f 

Samples Area A c t i v i t y  

A1 pha 

Beta 

10.77 2 2.19 12.96 
(December) 

We1 1 WS-14 ~ 
(Seasonal ) 

Well 05-1 
(Seasonal 

A1 pha 

Beta 

4.05 2 3.66 
(December) 

A1 pha 

Beta 

We1 1 05-2 
(Seasonal 

We1 1 OS-3 
(Seasonal) 

5.17 2 5.38 11.30 
(December) 

1.75 2 0.22 1.96 
(December) 

Alpha 

Beta 

6.66 2 2.97 

3.47 2 0.25 

4.16 2 1.39 

3.64 2 0.07 

We1 1 0s-4 
(Seasonal) 

10.79 
(December) 

3.69 
(June 1 

6.09 
(Ap r i  1) 

3.72 
(December) 

A1 pha 

Beta 

A1 pha 

Beta 

We1 1 OS-5 
(Seasonal) 

We1 1 05-8 
(Seasonal 

A1 pha 

Beta 

6.05 
(December) 

3.26 
(June) 
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Table 9. SSFL Site Retention Pond, Site Runoff, and Well Water 
Radioactivity ~ a t a  - 1986 

(Sheet 4 of 4) 

Gross Radioact' vi  ty Concentration 
(x 10-4 yc,/ml) 

Annual Average Maximum Val uea 
Value and Month 

and Dispersion Observed 

Percent 
0 f 

Samples 
With 

Activity 
(UDL~ 

Number 
0 f 

Samples Area Activity 

A1 pha 

Beta 

A1 pha 

Beta 

Well 0s-10 
(Seasonal ) 

1.89 + 0.94 
(December) 

Well 0s-13 
(Seasonal ) 

2.06 2 2.56 
(June) 

3.38 2 0.49 1 3.77 
(June 

Well 0s-15 
(Seasonal 1 

A1 pha 

Beta 

A1 pha 

Beta 

19.68 2 10.31 35.11 
(December) 

6.54 + 3.30 12.08 
(December) 

Well 0s-16 
(Seasonal ) 

19.19 2 5.46 25.98 
(December) 

We1 1 RS-20 
(Seasonal ) 

A1 pha 

Beta 

-0.02 + 0.38 0.36 
(September) 

1.34 + 0.44 1.78 
(September) 

42.54 + 22.96 65 .50 
(September) 

3.59 + 1.30 4.89 
(September) 

2.60 + 1.94 4.54 
. (December) 

1.46 + 0.26 . 1.72 
(December) 

Well RS-21 
(Seasonal ) 

A1 pha 

Beta 

We1 1 RS-22 
(Seasonal) 

Alpha 

Beta 

aMaximum value observed for single sample. 
b~inimum detection level: Approximately 0.4 x 10-9 yCi/ml alpha; 1.40 x 10-9 pCi/ml 
beta fo r  water: approximately 3.1 yCi/g alpha; 0.42 vCi/g for soi 1. 
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Area I 

(monthly) 

De Soto on-si te 
(2 locations) 

SSF L on-s i te 
(5 locations) 

SSFL sewage 
treatment plant 

SSFL control 
center 

All locations 

Table  1 0 .  Arnbierit A i r  R a d i o a c t i v i t y  Data - 1986 

Activity 

Alpha 
Beta 

A1 pha 
Beta 

A1 pha 
Beta 

Alpha 
Beta 

A1 pha 
Beta 

Gross Radioactivity Conce rations--Femtocuries per m 3 
10-?5 uCi /ml) 

Percent 
of 

Guideb 

0.10 
0.02 

4.7 
0.20 

Number 
o f 

Samples 

Percent 
o f  

Samples 
bll th 

Activity 
<MD LC 

7 9 
34 

90 
28 

aMaximum value observed for s' gle sample. 
b~uide De Soto site: 3 x 10-14 pCi/rnl alpha, 3 x 10-10 pCi/ml beta; 10 CFR 20 Appendix B, 
CAC 17. SSFL site: 6 x 10-14 pCi/rnl alpha, 3 x 10-11 pCi/ml beta; 10 CFR 20 Appendix B, 
CAC 17 DOE Ord~g 5480.1A. 
CMDL = 6 . 4  x 10- pCi/ml alpha; 1.3 x 10-14 pCi/rnl beta. 

Annual Average 
Value 

and Dispersion 

Maximum Valuea 
and Month 
Observed 
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T a b l e  11 .  De S o t o  and SSFL S i t e s  - Ambient  R a d i a - t i o n  
Dos ime t ry  Data - 1986 

Q u a r t e r l y  Exposure 
E q u i v a l e n t  
Exposure  a t  
1000 f t  ASL Annual  

Exposure  
( rnrern) 

( rnrem) 
TLD 

L o c a t i o n  (rnrem) 

Mean v a l u e  

SSFL SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 
SS-9 
SS-10 

Mean v a l u e  

O f f  - s i  t e  0s-1 
0s-2 
0s-3 
0s-4 
0s-5 

Mean v a l u e  

a ~ i s s i n g  d o s i m e t e r ;  annua l  exposure  e s t i m a t e d  f r o m  d a t a  f o r  t h r e e  q u a r t e r s .  
b ~ o  d a t a .  
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V .  UNUSUAL EVENTS 

There were s e v e r a l  unusual even ts  a t  f a c i l i t i e s  invo lv ing  r a d i a t i o n  o r  

r a d i o a c t i v e  m a t e r i a l s .  These even ts  a r e  summarized below. 

A .  R E P O R T A B L E  INCIDENTS 

On Apri l  24 i t  was determined,  a s  a  r e s u l t  of a  review of ou r  r a d i o a c t i v e  

m a t e r i a l s  i nven to ry ,  t h a t  a  Giannini Cont ro l s  t h i c k n e s s  gauge con t a in ing  a  

25-mCi americium-241 source  was miss ing .  Th is  l o s s  had a c t u a l l y  been i d e n t i -  

f i e d  e a r l i e r ,  bu t  no r e p o r t  had been f i l e d  w i t h  t h e  S t a t e .  The S t a t e  was 

informed on Apri l  28. Fu r the r  i n v e s t i g a t i o n  showed l e ak  t e s t  r ecords  from 

January 1968 through January 1977. No l a t e r  r e co rds  could be found.  The 

source  i s  presumed t o  be l o s t .  

O n  August 7 ,  n o t i f i c a t i o n  was received t h a t  a  p e r s o n a l l y  ass igned  TLD had 

shown 4950 mrem f o r  t h e  second ca l enda r  q u a r t e r ,  exceeding t h e  a l lowable  l i m i t  

of 1250 mrem. This  TLD was ass igned  t o  an X-ray machine o p e r a t o r  who gener- 

a l l y  read f i l m  and on ly  o c c a s i o n a l l y  performed any machine radiography dur ing 

t h e  q u a r t e r .  She s t a t e d  t h a t  she always wore t h e  TLD and a d i r e c t - r e a d i n g  

pocket  dosimeter  dur ing  t h a t  work and read and recorded t h e  dos imete r  exposure 

r e s u l t s .  I n v e s t i g a t i o n  showed t h a t  her  dos imete r  log  s h e e t  had been removed 

from t h e  book and could no t  be found. Based upon employee i n t e r v i e w s ,  i t  was 

judged t h a t  t h e  T L D  exposure was a  d e l i b e r a t e  a c t  by an unknown person ,  per-  

formed t o  c r e a t e  t r o u b l e .  The S t a t e  accepted t h i s  judgment and approved ex- 

pungement of t h i s  exposure  and s u b s t i t u t i o n  of t h e  average  exposure  of 20 mR 

f o r  a l l  t h e  machine o p e r a t o r s .  T igh t e r  c o n t r o l  of t h e  TLDs was i n s t i t u t e d  t o  

p reven t  t h i s  from r e c u r r i n g .  

O n  April  14 ,  i t  was determined t h a t  a  1 . 57  m C i  Sr-90 sou rce ,  ass igned t o  

t h e  RIHL, was miss ing .  I n v e s t i g a t i o n  showed t h a t  i t  was probably disposed of 

i n  a  c o n t a i n e r  of r a d i o a c t i v e  waste  generated dur ing  c leanup  of t h e  hot  s t o r -  

age room. This  was repor-ted t o  t h e  S t a t e .  
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B .  N O N R E P O R T A B L E  INCIDENTS 

The Radia-tion and Nuclear Sa f e ty  group prov ides  r a d i o l o g i c a l  moni t o r i n g  

and s a f e t y  guidance f o r  ope ra t i ons  w i t h  r a d i o a c t i v e  m a t e r i a l  ( i n c l u d i n g  Spec- 

i a l  Nuclear M a t e r i a l )  and radia t ion-producing d e v i c e s .  As p a r t  of t h i s  func- 

t i o n ,  "Radio log ica l  S a f e t y  I n c i d e n t  Reports'l a r e  w r i t t e n  and d i s t r i b u t e d .  The 

purpose of t h e s e  r e p o r t s  i s  t o  record i n c i d e n t s  t h a t  were no t  s i g n i f i c a n t  

enough t o  r e q u i r e  formal r e p o r t i n g  t o  any r e g u l a t o r y  agency ( A E C ,  NRC, ERDA, 

D O E ,  S t a t e  of C a l i f o r n i a ) ,  a s s u r e  communication among t h e  R&NS pe r sonne l ,  and 

enhance hazard awareness w i th in  t h e  ope ra t i ons  g roups .  Report ing of t h i s  s o r t  

has been done throughout  t h e  ope ra t i ons  of Atomics I n t e r n a t i o n a l  and Energy 

Systems Group ( C a l i f o r n i a )  and i s  con t inu ing  a s  p a r t  of t h e  Rocketdyne s a f e t y  

program. 

To promote t h e  purpose of t h e s e  r e p o r t s ,  t h e  r e p o r t i n g  c r i t e r i a  have been 

d e l i b e r a t e l y  l e f t  vague and g e n e r a l .  Genera l ly ,  a  r e p o r t  i s  w r i t t e n  f o r  any 

i n j u r y  occur r ing  i n  a  r a d i o a c t i v e l y  contami nated a r e a ,  abnormal r e l e a s e  of 

con tamina t ion ,  f i r e  invo lv ing  r a d i o a c t i v e  m a t e r i a l ,  o r  exposure  of personnel 

t o  r a d i a t i o n  o r  abnormal r a d i o a c t i v e  con tamina t ion .  These c r i t e r i a  a r e  well  

below t h e  r egu l a to ry  agency r e p o r t i n g  requ i rements .  Judgment i s  requ i red  in  

determining when t o  w r i t e  a  r e p o r t ,  and t h e  goal has been both t o  inform work- 

e r s  and management and t o  record t hose  even t s  t h a t  might be ques t ioned  i n  t h e  

f u t u r e  bu t  because of lack of consequence would not  be o the rw i se  recorded.  

The r e p o r t s  a r e  d  i s t r i b u t e d  t o  a l l  members of Radia t ion  and Nuclear 

S a f e t y  and g e n e r a l l y  t o  t h e  i n d i v i d u a l s  p e r s o n a l l y  invo lved ,  t h e i r  managers, 

and any r e l a t e d  management. Each i n c i d e n t  i s  reviewed a t  t h e  t ime  of r e p o r t -  

i n g ,  and case-by-case c o r r e c t i v e  a c t i o n s  a r e  implemented a s  a p p r o p r i a t e .  

1 .  February 4 ,  1986 The b r ea th ing  a i r  supply compressor a t  RIHL shut down 
due t o  an e l e c t r i c a l  f a i l u r e .  A worker i n  an a i r l i n e  
r e s p i r a t o r  in  Ce l l  4  was i n s t r u c t e d  t o  e x i t .  A s u r -  
vey and nasal  smears showed no contaminat-ion.  Uri- 
n a l y s i s  showed " l e s s  than  d e t e c t a b l e "  f o r  FP3A and 
" z e r o n  f o r  FP3B. 
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February 1 2 ,  1986 

February 20, 1986 

March 7 ,  1986 

March 4 ,  1986 

June 5 ,  1986 

June 1 1 ,  1986 

June 13 ,  1986 

A sharp  p i ece  of contaminated metal ( i n  Ce l l  2 ,  RIHL) 
c u t  through two p l a s t i c  and one canvas shoe covers  
when s tepped on. Shoe was contaminated and was con- 
f i s c a t e d .  Employee was re imbursed.  

While gamma radiography was being performed on t h e  
H2 h e a t e r  a t  SCTI, a  b a r r i e r  was removed b y  o t h e r  
workers and t h e  exc lu s ion  a r e a  was en t e r ed  by t h r e e  
workers .  Exposures t o  t h e  t h r e e  workers were l e s s  
than  1 rnrern. 

A l i c ensed  dev i ce ,  t h e  Kevex X-si te  9000, was taken 
t o  an unl icensed l o c a t i o n  i n  a  p r i v a t e  a u t o .  

Co r r ec t i ve  a c t i o n :  A l i c e n s e  amendment was requested 
t o  permit  use of t h i s  dev ice  a t  o f f - s i t e  l o c a t i o n s .  
R O P  M-503 was rev i sed  t o  c l e a r l y  p r o h i b i t  t r a n s p o r t  
of r a d i o a c t i v e  m a t e r i a l s  i n  pe rsona l  a u t o s .  

A worker sp lashed  p o t e n t i a l l y  contaminated wash so lu -  
t i o n  i n t o  h i s  l e f t  eye.  lie was wearing s a f e t y  g l a s s -  
e s  and no d e t e c t a b l e  a c t i v i t y  was found.  He was s e n t  
t o  Medical t o  have h i s  eye f l u s h e d .  

During washdown of t h e  west high bay a t  T009, a  smoke 
d e t e c t o r  became f looded wi th  wate r .  Th is  wate r  
s p i l l e d  on t h e  hands of an e l e c t r i c i a n ,  r e s u l t i n g  i n  
contaminat ion from t h e  Am-241 sou rce  i n  t h e  de tec -  
t o r .  His hands were decontarninated.  

Co r r ec t i ve  a c t i o n :  A n  a u t h o r i z a t i o n  was e s t a b l i s h e d  
t o  moni tor  t h e  r o u t i n e  p r even t i ve  maintenance of t h e  
l a r g e  number (approx imate ly  300) of smoke d e t e c t o r s  
a t  R D  t h a t  con t a in  Am-241. Those c o n t a i n i n g  Ra-226 
were disposed of a s  r a d i o a c t i v e  was te .  

A d i r e c t - r ead ing  pocket dos imete r  (200 mR range)  was 
off  s c a l e  dur ing  unloading of a  Ferrni f u e l  element a t  
t h e  R M D F .  The worker was r e s t r i c t e d  u n t i l  h i s  f i l m  
badge reading was determined.  This  was 20 mrern, 
i n d i c a t i n g  an a c c i d e n t a l  d i s cha rge  o r  malfunct ion of 
t h e  dos imete r .  

A worker contaminated h i s  r i g h t  hand w h i l e  a t t a c h i n g  
a  c l e an  f i x t u r e  t o  a  contaminated ca sk .  His hand was 
decontarninated.  
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June 25, 1986 A f t e r  work d e c o n t a m i n a t i n g  t h e  NAC/NLI cask ,  an 
e x t r e m e l y  h i g h  a c t i v i t y  (150,000 cprn w- i t h  pancake GM) 
speck was d e t e c t e d  on a  w o r k e r ' s  shoe. A t temp ts  t o  
decon tamina te  t h e  shoe were u n s u c c e s s f u l  and i t  was 
c o n f i s c a t e d .  The w o r k e r  was r e i m b u r s e d .  T h i s  was 
o u r  f i r s t  e n c o u n t e r  w i t h  " h o t  p a r t i c l e s ' '  f rom comriier- 
c i a 1  power r e a c t o r s .  

u l y  1 4 ,  1986 A w o r k e r  was exposed t o  e s t i m a t e d  a i r b o r n e  c o n c e n t r a -  
t i o n  o f  r a d i o a c t i v e l y  exceed ing  t h e  maximum pe rm is -  
s i b l e  c o n c e n t r a t i o n  w h i l e  s u r v e y i n g  i n s i d e  t h e  SEFOR 
g l o v e  box i n  t h e  RIHL. T h i s  r e s u l t e d  i n  an e s t i m a t e d  
exposure  o f  abou t  8  MPC-hours. A l l  b i o a s s a y  r e s u l t s  
were be low  t h e  minimum d e t e c t i o n  l e v e l .  The expected 
a i r b o r n e  c o n c e n t r a t i o n  had been 0 .3  MPC ( a d j u s t e d  f o r  
r e s p i r a t o r  p r o t e c t i o n  f a c t o r ) .  

August  15,  1986 A  s i n k  d r a i n  l i n e  b e i n g  c u t  by  a  p lumber  i n  DS104 had 
mercu ry  i n  i t  and was a l s o  c o n t a m i n a t e d .  The a r e a  
was c l e a n e d  and t h e  c o n t a m i n a t e d  m a t e r i a l  was d i s -  
posed as r a d ' i o a c t i v e  was te .  

August  29, 1986 A s m a l l  amount o f  w a t e r  o v e r f l o w e d  f r o m  t h e  RMDF 
t r a n s f e r  t a n k  when i t  was b e i n g  f i l l e d  w i t h  w a t e r  
f r o m  t h e  NaK b u b b l e r  c l e a n o u t  a t  NMDF. Due t o  t h e  
c i r c u m s t a n c e s  o f  t h e  f i l l i n g ,  no s i g n i f i c a n t  con tami -  
n a t i o n  was i n  t h e  w a t e r .  

September 15,  1986 W h i l e  bagg ing  o u t  r a d i o a c t i v e  m a t e r i a l  f r o m  Decon 
Room 1  a t  t h e  RIHL, a  w o r k e r  c o n t a m i n a t e d  h i s  p a n t s .  
The p a n t s  c o u l d  n o t  be decon tamina ted  and were con- 
f i s c a t e d .  The w o r k e r  was re imbursed .  

Oc tobe r  28, 1986 Z i r c o n i u m  saw c h i p s  f r o m  t h e  Fermi f u e l  disassembly 
work i n  C e l l  4  a t  t h e  RIHL i g n i t e d .  The f i r e  was 
i m m e d i a t e l y  p u t  o u t  b y  i r ~ e r t i n g  t h e  c e l l  a tmosphere 
w i t h  n i t r o g e n .  S i n c e  t h e  saw c h i p s  a r e  t o o  l a r g e  t o  
be p y r o p h o r i c ,  i t  i s  assumed t h a t  t h e  saw s t r u c k  some 
o f  t h e  u ran ium f u e l  and t h e  spa rks  i g n i t e d  t h e  
z i  r c o n i  um. 

C o r r e c t i v e  a c t i o n :  D u r i n g  saw c u t t i n g ,  t h e  c u t t i n g  
a r e a  and t h e  saw c h i p s  w i l l  be k e p t  w e t  w i t h  a  w a t e r  
d r i p  system. S p e c i a l  l i m i  t s  were imposed f o r  c r i t i -  
c a l  i t y  c o n t r o l .  

December 22, 1986 Contaminated w a t e r  sp rayed  f r o m  t h e  l i d  c a v i t y  o f  a  
f u e l  s h i p p i n g  cask as  t h e  l i d  was removed a t  t h e  
RMDF. The w o r k e r  i n v o l v e d  was s u c c e s s f u l l y  
decontarni n a t e d  . 



No. : NO01 TI000285 

Page: 34 

December 22, 1986 

December 22,  1986 

While t r a n s f e r r i n g  a  f u e l  element from t h e  sh ipp ing  
cask involved i n  t h e  i n c i d e n t  noted above,  contarni- 
nated wa t e r  dr ipped from t h e  t r a n s f e r  c a sk .  The 
worker involved was s u c c e s s f u l l y  decontaminated.  

Following t h e  above two i n c i d e n t s ,  a  worker contami- 
nated h i s  pants  and shoes .  Walking away from t h e  
ca sk ,  he contaminated t h e  nearby f  1  o o r .  

The l a s t  t h r e e  i n c i d e n t s ,  and two r e l a t e d  ones occu r r i ng  e a r l y  i n  1987, 

were reviewed i n  d e t a i l  by an ad hoc committee. The 17 i n c i d e n t s  a r e  c a t e -  

go r i zed  a s :  

Personal contaminat ion ( 9  i n c i d e n t s )  

2 ,  5 ,  6 ,  8 ,  9 ,  1 3 ,  1 5 ,  1 6 ,  17 

Release of contaminat ion ( 6  i n c i d e n t s )  

6 ,  9 ,  1 1 ,  12 ,  1 5 ,  16 

Resp i ra to ry  p r o t e c t i o n  ( 2  i n c i d e n t s )  

1 ,  10  

Loss of con t ro l  of s o u r c e / r a d i a t i o n  a r e a  ( 2  i n c i d e n t s )  

3 ,  4  

F i r e  (1  i n c i d e n t )  

14 

P o t e n t i a l  exposure (1  i n c i d e n t )  

7  

Some i n c i d e n t s  a r e  c a t ego r i zed  twice  ( 6 ,  9 ,  1 5 ,  1 6 ) .  As i n  t h e  previous  

annual review, t h e  most p r eva l en t  repor ted  i n c i d e n t s  a r e  t h o s e  invo lv ing  per-  

sona l  con-tamination.  In most of t h e s e  c a s e s ,  t h e  p r o t e c t i v e  c l o t h i n g  was 

a p p r o p r i a t e  f o r  t h e  normally encountered c o n d i t i o n s  of t h e  job .  The re fo r e ,  no 

changes i n  t h e  p r o t e c t i v e  c l o t h i n g  p o l i c i e s  o r  p r a c t i c e s  a r e  recommended. 

None of t h e  o t h e r  c a t e g o r i e s  sugges t s  any t r e n d s  o r  genera l  problems r e q u i r i n g  

c o r r e c t i o n .  
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V I .  SUMMARY/TRENDS - EXPOSURE, EFFLUENTS 

A .  PERSONNEL EXPOSURES 

Personne l  exposures due t o  e x t e r n a l  r a d i a t i o n  a r e  summarized by  y e a r  i n  

t h e  f o l l o w i n g  t a b l e :  

Number o f  Persons i n  Exposure  Range (rem) Group 
T o t a l  Dose Average 

>O 0.1 0.25 0.5 0.75 1 . 0  2.0 3 . 0  4 .0  Exposed (Pe rson  Dose 
Year 0.1 0 .25  0.5 0.75 1 . 0  2.0 3 .0  4 . 0  5 .0  Persons renis) (rerns) 

"Determined by  use o f  m i d - p o i n t  o f  range 

Data  shown f o r  1980 and p r i o r  y e a r s  i n c l u d e  v i s i t o r s .  V i s i t o r  exposu res  

r a r e l y  exceed 0.25 rem. Datd f o r  1981 t h r o u g h  1985 r e p r e s e n t  o c c u p a t i o n a l l y  

exposed Rocketdyne ernployees e x c l u d i n g  c e r t a i n  worke rs  i n  Rocketdyne opera-  

t i o n s  p r e d a t i n g  t h e  merger,  w h i l e  1986 shows a l l  o c c u p a t i o n a l  exposu res .  The 

g roup  dose was c a l c u l a t e d  e x a c t l y  f o r  t h e  l a s t  s i x  y e a r s .  T h i s  r e s u l t s  i n  

v a l u e s  t h a t  a r e  a p p r o x i m a t e l y  10% l o w e r  t h a n  t h o s e  c a l c u l a t e d  b y  use o f  t h e  

m i d  p o - i n t  o f  t h e  exposure  ranges.  
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Exposures d u r i n g  1986 showed a  s i g n i f i c a n t  r e d u c t i o n  i n  g r o u p  dose and 

ave rage  dose f r o m  p r i o r  y e a r s .  T h i s  r e f l e c t s  changes i n  work l o a d ,  i n c l u s i o n  

o f  c e r t a i n  groups o f  wo rke rs  w i t h  t y p i c a l l y  l o w  exposures ,  and c o n t i n u i n g  

improvement i n  t h e  e f f e c t i v e n e s s  o f  t h e  AI-ARA program. 

I n t e r n a l  dos-irnetry f o r  t h e  e s t i m a t i o n  o f  o r g a n  doses o r  dose commitmenls 

t h a t  have been r e c e i v e d  f r o m  i n t e r n a l  l y  d e p o s i t e d  r a d i o a c t i v e  m a t e r i a l  has n o t  

been g e n e r a l l y  done. I t  i s  c o m p l i c a t e d  and t i m e  consuming,  and t h e  d e t e c t e d  

amounts o f  r a d i o a c t i v e  m a t e r i a l  have been so s m a l l  as t o  n o t  w a r r a n t  i t .  

I n t e r n a l  d e p o s i t i o n s  o f  r a d i o a c t i v e  m a t e r i a l ,  as m o n i t o r e d  by  t h e  b i o a s -  

say program, a r e  shown i n  t h e  t a b l e  be low.  

Number o f  Number o f  T e s t s  P e r c e n t  
Year T e s t s  Per fo rmed w i t h  P o s i t i v e  R e s u l t s  P o s i t i v e  
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This  t a b l e  shows, f o r  t h e  p a s t  1 2  y e a r s ,  a l l  t h e  t e s t s  performed and t h e  

number of t e s t s  t h a t  were cons idered  t o  be " p o s i t i v e , "  A " p o s i t i v e "  r e s u l t  i s  

one t h a t  exceeds t h e  minimum d e t e c t a b l e  a c t i v i t y  (MDA) f o r  t h e  p a r t i c u l a r  

a n a l y s i s .  During t h e  t ime covered by t h i s  s e r i e s  of r e p o r t s ,  t h e  number of 

b ioassays  has g e n e r a l l y  dec l ined  a s  t h e  number of people  working with  unencap- 

s u l a t e d  r a d i o a c t i v e  ma te r i a l  has decreased .  Tes t s  were inc reased  i n  1985 and 

1986 t o  provide more d e t a i l e d  in format ion  f o r  t h e  purpose of f u t u r e  dose eva l -  

u a t i o n s .  The reduc t ion  i n  percen tage  of p o s i t i v e  r e s u l t s  f o r  1986 appears  t o  

be s i g n i f i c a n t  compared t o  1985. Following t a b l e s  show t h e  d i s t r i b u t i o n  f o r  

t h e  two major r ad ionuc l i de s  t e s t e d  dur ing  t h i s  t ime  per iod :  Cs-173 (FP3B) and 

Sr-90 (FP3A). While t h e  FP3A a n a l y s i s  i s  not  s p e c i f i c a l l y  s e l e c t i v e  f o r  

Sr-90, t h a t  i s  t h e  most r e s t r i c t i v e  r ad ionuc l i de  l i k e l y  t o  be p r e sen t  and 

d e t e c t e d .  

F r ac t i on  of P o s i t i v e  
Number of Number wi th  Resu l t s  w i t h  Max i  m u m  

Year FP3B Tes t s  P o s i t i v e  Resu l t s  l e s s  t han  0.01% MPBB % MPBB 

0.250 
0.082 
0.656 
0.833 
0.667 
0  
0  
0  

Incomplete d a t a  
Incomplete d a t a  

0  
1 . 0  
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F rac t i on  of P o s i t i v e  
Number of Number wi th  Resu l t s  wi th  Maximum 

Year FP3A Tes t s  P o s i t i v e  Resu l t s  l e s s  than 10% MPBB % MPBB 

0.720 
0.842 
0.800 
None 
0.407 
0.485 
0.286 

Incomplete d a t a  
Incomplete d a t a  
Incomplete d a t a  

0 
0.333 

B .  W O R K  P L A C E  RADIATION A N D  RADIOACTIVITY 

The genera l  r a d i a t i o n  l e v e l s  i n  t h e  work p l a c e ,  a s  determined by read ings  

from l o c a t i o n  badges averaged over  t h e  c a l e n d a r  y e a r ,  a r e  summarized i n  t h e  

t a b l e  below: 

F a c i l i t y  

Average Exposure Rate ( m R / h )  
Maximum Exposure Rate ( m R / h )  

Year GIF RIHL A N R  R M D F  
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Variations reflect changes in workload, with a significant problem at the RMDF 

in 1985 having been reduced in 1986, due to processing of radioactive water 

and the accumulation of the resultant sludge. 

Airborne radioactivity, in terms of the average percentage of the maximum 

permissible (occupational) concentration (MPC) is shown for monitored areas 

below: 

Percent of MPC 

Year RIHL RMDF 

C. ATMOSPHERIC EFFLUENT RELEASES 

Atmospheric effluent releases are monitored by use of stack samplers at 

the major facilities. The results are shown below in t e r m  of the total 

activity released. In some cases, the releases were at concentrations less 

than the ambient (natural) airborne radioactivity; in others, much of the 

activity is from natural sources, resulting froin the use of unfiltered bypass 

air in the exhaust system. 

A significant change has been made i n  the manner in which those releases 

are calculated from the effluent sampling measurements. Prior to 1982, all 

concentration values less than the minimum detection level (MDL) were set 

equal to the PIDL in calculating the average concentration release. This was 

done on the basis of DOE requirements. It was recognized that this practice 
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b iased  t h e  repor ted  r e s u l t s  upwards by a  cons 

i t s  guidance.  Now, a l l  measured va lue s ,  even 

background") v a l u e s ,  a r e  used i n  t h e  c a l c u l a t  

i d e r a b l e  amount, and D O E  changed 

zeroes  and nega t ive  ( " l e s s  than  

i o n .  

The major f l u c t u a t i o n  observed i n  t h e  be t a  a c t i v i t y  r e l e a sed  from t h e  

RIHL i s  due p r ima r i l y  t o  changes i n  t h e  work i n  t h e  hot  c e l l s .  The i n c r e a s e  

i n  be ta  a c t i v i t y  r e l e a sed  from t h e  RIHL t h i s  y e a r  i s  mainly due t o  work being 

performed on t h e  v e n t i l a t i o n  exhaus t  system. With t h e s e  excep t i ons ,  a  major 

f r a c t i o n  of t h e  a c t i v i t y  repor ted  a s  d i scharged  from t h e  RIHL and t h e  NMDF 

a c t u a l l y  came from na tu r a l  r a d i o a c t i v i t y  i n  t h e  u n f i l t e r e d  bypass a i r  taken 

i n t o  t h e  exhaus t  systems near  t h e  blowers t o  p r even t  excess ive  s u c t i o n .  



No.: N001TI000285 

Page: 41 

RADIOACTIVITY DISCHARGED TO ATMOSPHERE 

(microcuri es) 
(Sheet 1 of 2) 

De Soto Santa Susana 

101 104 R I H L RMDF NMDF 

1986 

A1 pha 
Beta 

1985 

A1 pha 
Beta 

1984 

A1 pha 
Beta 

1983 

A1 pha 
Beta 

1982 

A1 pha 
Beta 

1981 

A1 pha 
Beta 

1980 

A1 pha 
Beta 

1979 

A1 pha 
Beta 

1978 

A1 pha 
Beta 

1977 

A1 pha 
Beta 
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I O A C T  I T Y  DISCHARGED 70 

(microcuries) 
(Sheet 2 of 2) 

ATMOSPHERE 

De S o t o  Santa Susdnd 

101 104 RIHL RMDF NMDF 

1976 

Alpha 64.0 8.1 0.15 0.23 0.15 
Beta 17.0 8.9 5.8 1.1 - 

A1 pha 3.7 5.4 0.15 0.45 0.19 
Beta 2.6 12.0 6700.0* 10.0 - 

*Released from burned fuel slug. 

5O46Y/j bv  
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D .  AMBIENT (ENVIRONMENTAL) RADIATION EXPOSURE 

Ambient (env i ronmenta l )  r a d i a t i o n  exposure  r a t e s  a s  measured by CaF2:Mn 

TLDs and averaged f o r  a l l  l o c a t i o n s  a r e  shown below. 

Q u a r t e r l y  Dose 
(mrern) Annual 

Dose 
Jan-Mar Apr-Jun Jul-Sep Oc t-Dec (rnrern) 

The q u a r t e r l y  doses  a r e  p l o t t e d  a s  a  h i s togram in  Figure  4 .  This  graph,  

and t h e  t a b u l a t e d  annual doses ,  show a  c l e a r  i n c r e a s e  from 1976 t o  1980,  f o l -  

lowed by a  dec r ea se  f o r  1981 , 1982, 1983, and 1984. The d a t a  f o r  1985 and 

1986 sugges t  a  l e v e l i n g  of f  of t h i s  d e c l i n e .  All d a t a  p r i o r  t o  1982 were 

ob ta ined  using an E G & G  TL-3 r eade r .  Data f o r  1982 and l a t e r  were ob ta ined  

using a  Victoreen Model 2810. This  i s  a  new r e a d e r ,  b u i l t  on t h e  ba s i c  des ign  

of t he  TL-3 r e a d e r ,  bu t  wi th  modern e l e c t r o n i c s  and d i y i t d l  ad jus tments  and 

readout .  

The i n c r e a s i n g  t r end  (from 1976 t o  1980) was a l s o  observed i n  d a t a  f o r  

t h e  Rocky F l a t s  P l a n t ,  t h e  only o t h e r  DOE f a c i l i t y  where t h e  same t ype  
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F i g u r e  4. Averaged Q u a r t e r l y  Dose Recorded 
by E n v i  ronrnenta l  TLDs 
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d o s i m e t e r s  a r e  used, b u t  n o t  a t  any o t h e r  f a c i l i t y .  The cause has n o t  been 

i d e n t i f i e d ,  b u t  s i n c e  t h e  t r e n d  e x i s t s  e q u a l l y  f o r  t h e  De So to ,  Santa  Susar~a,  

and o f f - s i t e  TLDs, a t  t h i s  t i m e  i t  i s  assumed t o  be e i t h e r  a  t r u e  e n v i r o n -  

men ta l  e f f e c t ,  o r  an a r t i f a c t  o f  t h e  TLD r e a d i n g  o r  c a l i b r a t i o n .  

The annua l  amb ien t  exposure  r a t e s  (mrern/year) measured a t  De So to ,  SSFL, 

and t h e  s e v e r a l  o f f s i t e  l o c a t i o n s  a r e  shown be low:  

De So to  SSFL O f f s i t e  

Year Average Maximum Average Flaximum Average Maxi  mum 

Comparison o f  t h e  average va lues  and t h e  maximum l o c a t i o n  v a l u e s  f o r  t h e  

t h r e e  t y p e s  o f  s i t e s  shows t h e  same i n c r e a s e  f r o m  1976 t o  1980 and t h e n  a  

decrease t o  1984.  The cause o f  t h i s  b e h a v i o r  i s  unde r  c o n t i n u - i n g  s t u d y  w i t h  

no d e f i n i t e  c o n c l u s i o n s  produced as y e t .  The v a l u e s  a t  SSFL a r e  a l l  somewhat 

g r e a t e r  t h a n  De S o t o  and t h e  o f f s i t e  l o c a t i o n s  due t o  t h e  s i g n i f i c a n t l y  g r e a t -  

e r  e l e v a t i o n  o f  t h e  SSFL s i t e ,  and p o s s i b l y  a l s o  due t o  t h e  g r e a t e r  o u t c r o p -  

p i n g  o f  u ran ium-mine ra l -bea r ing  sandstone.  There  i s  no i n d i c a t i o n  o f  s i g n i f i -  

c a n t  exposure  r e s u l t i n g  f r o m  o p e r a t i o n s  w i t h  r a d i o a c t i v e  m a t e r i a l .  
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Average and maxin~um va lues  f o r  s o i l  r e a d i o a c t i v i t y  a r e  shown in  Table 1 2 .  

This  t a b l e  shows t h e  change i n  r epor ted  a lpha  a c t i v i t y  r e s u l t i n g  from adopt ion  

of a  c a l i b r a t i o n  f a c t o r  f o r  t h i c k  s o i l  sarnples. P r i o r  t o  1984, on ly  r e l a t i v e  

va lues  were r e p o r t e d ,  which served t h e  func t i on  of moni tor ing f o r  changes 

q u i t e  well  bu t  produced va lues  t h a t  d id  not  r e f l e c t  t h e  c o r r e l a t i o n  of a lpha  

and be ta  a c t i v i t y  from n a t u r a l l y  p r e sen t  r a d i o a c t i v e  elements (po tass ium,  0  

a l p h a s ,  1  be ta  pe r  decay;  uranium cha in ,  8  a l p h a s ,  6 b e t a s ;  thor ium cha in ,  

6 a l p h a s ,  4  b e t a s ) .  

Four high va lues  of s o i l  be ta  a c t i v i t y  have been de t ec t ed  o n s i t e  ( o u t  of 

1440 sarnples):  t h o s e  a r e  shown a s  maximum va lues  f o r  t h e  years  1978-1981. 

The maximum va lues  f o r  1979 and 1980 were a long t h e  southwest  s i d e  of t h e  R M D F  

and may have r e s u l t e d  from a  c leanup of t h e  so - ca l l ed  "Nest Bank" near  t h e  

R M D F  j u s t  p r i o r  t o  t h e s e  yea r s .  The 1978 and 1981 va lues  were from samples 

taken near  t h e  SS Vault  (T064).  Follow-up surveys  f a i l e d  t o  l o c a t e  add i -  

t i o n a l ,  s i g n i f i c a n t  contaminat ion.  ( I t  should be noted t h a t  on ly  t h e  1980 

value exceeds t h e  working l i m i t  of 100 pCi/g g r o s s  d e t e c t a b l e  be ta  a c t i v i t y  

adopted f o r  ou r  decontan~i  na t i on  work.) 

Resu l t s  f o r  . the semiannual plutonium s o i l  ana ly se s  a r e  shown in  Tables  1 3  

and 14 .  The o n s i t e  averages  a r e  g e n e r a l l y  h ighe r  than o f f s i t e  bu t  no t  g r e a t l y  

so .  This  may r e p r e s e n t  d i f f e r e n c e s  between t h e  s e t  of f i v e  o n s i t e  loca t io r l s  

and t h e  s i n g l e  o f f s i t e  l o c a t i o n .  While plutonium i s  found i n  low concentra-  

t i o n s  everywhere a s  a  r e s u l t  of a tmospher ic  r ~ u c l e a r  weapons t e s t s  a t  s eve r a l  

d i f f e r e n t  l o c a t i o n s  around t h e  world ,  t h e  c o n c e n t r a t i o n  a t  a  given l o c a t i o n  i s  

a f f e c t e d  by meteoro log ica l  cond i t i ons  fo l lowing  t h e  t e s t  exp los ion  and a f t e r  

d e p o s i t i o n .  Comparison of t h e  ons i  t e  values  shows no systemat-ic v a r i a t i o n  

with  l o c a t i o n  r e l a t i v e  t o  t h e  N M D F .  

A f t e r  review of t h e  r e s u l t s  of vege t a l i on  sampling conducted over  the 

p r i o r  28 y e a r s ,  i t  was determined t h a t  t h i s  sample c l a s s  d id  no t  provide s i g -  

n i f i c a n t l y  use fu l  d a t a .  F a l l o u t  i s  more d c c u r d t e l y  assessed  by measurement of 

a i r b o r n e  r a d i o a c t i v i t y  and s o i l  r a d i o a c t i v i t y .  The re fo r e ,  t h e  vege td t ion  Lam- 

pl ing was d i s con t i nued .  
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Table 12. Soil Radioactivity Sumnary 
1975-1986 
(pCi/g) 

Ons i te Offsi te 

A1 pha Beta Alpha Beta 

Average Maximum Average Maximum Average Maximum Average Maximum 
Year + Oispersion Value + Oispersion Value + Oispersion Value + Oispersion Value 

a~alues reported for alpha activity in soi 1 before 1984 are relative values only. 
The 1984 values reflect correction for self absorption of alpha particles by the 
thick soil samples. 
bprior to 1981, data less than the MOL were treated as equal to the MDL. For 1981 and 
later, actual measured values were used. 
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T a b l e  1 3 .  P l u t o n i u m  i n  S o i l  Summary 
1978-1 986 

(Pu-239 + Pu-240, f C i / g )  

Ons i t e  O f f s i t e  

Average Maxi  mum Average 
Year  + D i s p e r s i o n  V a l u e  - + D i s p e r s i o n  

I 9 8 6  

1985 

1984 

1983 

1982 

1982 

1980 

1979 

1978 

Grand 
Average 

T a b l e  1 4 .  Summary o f  P l u t o n i u m  i n  S o i l  
(Pu-239 + Pu-240, f C i / g )  

Average 
L o c a t i o n  - c D i s p e r s i o n  

Max i rnurn 
V a l u e  Da te  

3-56 1100 f t  NW NMDF 4.1 + 4 .5  

S-57 900 f t  SE NMDF 3 .6  + 2.3 

S-58 500 f t  SE NMDF 5.2 2 4 .4  

S-59 900 f t  ESE NMDF 4.6 + 4.1 

S-60 2000 f t  SE NMDF 5.2 + 7 .0  

S-61 2.7 m i .  NE NMDF 2.4 + 2.8 

1 4 . 4  December 1983 

9.5 June 1980 

1 8 . 9  December 1979 

18 .6  December 1979 

29.5 December 1980 

7 .1  June 1983 
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A lpha  and b e t a  r a d i o a c t i v i t y  i n  t h e  s u p p l y  w a t e r  a t  t h e  De S o t o  and SSFL 

s i t e s  a r e  shown i n  T a b l e  15 .  Water  f o r  t h e  De S o t o  s i t e  i s  s u p p l i e d  b y  t h e  

Los Ange les  Depa r tmen t  o f  Wa te r  and Power f r o m  t h e  M e t r o p o l i t a n  Wa te r  D i s -  

t r i c t .  Water  f o r  t h e  SSFL s i t e  i s  s u p p l i e d  b y  V e n t u r a  County  Wa te r  D i s t r i c t  

No. 17 ,  w i t h  v a r y i n g  amounts o f  supp lemen ta l  w a t e r  ( u p  t o  100%) f ro rn  o n s i t e  

w e l l s  o p e r a t e d  b y  Rocketdyne.  The w a t e r  a t  De S o t o  i s  c o n s i s l e n t l y ,  b u t  n o t  

s i g n i f i c a n t l y ,  more r a d i o a c t i v e  t h a n  t h a t  a t  SSFL. 

A change i n  t h e  method o f  c o r r e c t i n g  f o r  a l p h a  a t t e n u a t i o n  - in  t h e  nr- inera l  

d e p o s i t  f r o m  t h e  w a t e r  samples p e r m i t s  more a c c u r a t e  r e p o r t i n g  o f  t h e  a l p h a  

a c t i v i t y  s i n c e  1983 .  

A lpha  and b e t a  r a d i o a c t i v i t y  i n  e n v i r o n m e n t a l  w a t e r s  i s  shown i n  

T a b l e s  16A and 168.  The r a d i o a c t i v i t y  c o n c e n t r a t i o n s  i n  a l l  t h r e e  w a t e r  

s o u r c e s  sampled a r e  q u i t e  s i m i l a r .  (Pond R-2A r e c e i v e s  r u n o f f  and e f f l u e n t  

f r o m  t h e  San ta  Susana n u c l e a r  f a c i l i t i e s ,  w h i l e  Pond 6  r e c e i v e s  r u n o f f  and 

e f f l u e n t  f r o m  t h e  o t h e r  f a c i l i t i e s .  The B e l l  Creek  sarnple, f r o m  t h e  l o c a t i o n  

sampled p r i o r  t o  1986,  appea rs  t o  be m o s t l y  seepage f r o m  t h e  B e l l  Canyon com- 

m u n i t y .  A f t e r  1985,  w a t e r  was a u t o m a t i c a l l y  sampled  a t  t h e  head o f  Be11 

Creek . )  The r e s u l t s  f o r  t h e  pond w a t e r  a r e  v e r y  n e a r l y  t h e  same as  t h e  s u p p l y  

w a t e r  f o r  1986.  No r a d i o n u c l i d e s  p r e s e n t  a t  t h e  n u c l e a r  f a c i l i t i e s  have  been 

f o u n d .  

T a b l e s  17A and 178  show t h e  r e s u l t s  o f  a l p h a  and b e t a  r a d i o d c t i v i t y  rned- 

surements  on a m b i e n t  a i r  samples.  An d p p a r e n t  e x t r e m e  dec rease  i n  a l p h a  r a d i -  

o a c t i v i t y  a f t e r  1981 i s  due s i m p l y  t o  a  change i n  t h e  method o f  t r e a t i n g  t h e  

v e r y  l o w - l e v e l  v a l u e s .  U n t i l  t h e  end o f  1981,  each  v a l u e  t h a t  was l e s s  t h d n  

t h e  MDL f o r  a  s i n g l e  measurement was s e t  e q u a l  t o  t h e  MDL b e f o r e  i n c l u s i o n  i n  

t h e  ave rage .  T h i s  a r t i f i c i a l l y  e l e v a t e d  t h e  a v e r a g e  v a l u e .  T h i s  e f f e c t  wds 

n o t  n e a r l y  so g r e a t  f o r  t h e  b e t a  d c t i v i t y  measurementb.  The b e t a  v a l u e s  f o r  

De So to ,  SSFL, and o f f s i t e  samples a r e  e s s e n t i a l l y  i d e n t i c a l .  (The " o f f s i t e "  

samples a r e  l o c a t e d  a t  SSFL b u t  a t  a  c o n s i d e r a b l e  d i s t a n c e  f r o m  t h e  n u c l e a r  

f a ~ i l i t i e s . )  
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Table 15. Supply Water Rad ioact iv i  t y  S u m r y  
1975-1986 

(pCi/L) 

De Soto SSFL 

A1 pha Beta Alpha Beta 

Average Maximum Average Maximum Average Maximum Average Max imum 
Year + Dispersion Value + Dispersion Value 2 Dispers ion  Value + Dispersion Value 

b 1980 not  analyzed 0.22 + 0.27 0.22 2.4 5 0.7 

1979 not  analyzed 0.23 + 0.27 0.23 1.8 + 0.7 

1978 not  analyzed 0.26 + 0.28 0.44 3.0 + 0.8 

1977 not  analyzed 0.25 2 0.29 0.30 2.5 + 0.7 

1976 not  analyzed 0.25 5 0.29 0.42 2.0 + 0.7 

1975 not  analyzed 0.24 + 0.27 0.55 2.3 + 0.7 

a ~ a l u e s  reported f o r  alpha a c t i v i t y  i n  water before 1984 are  r e l a t i v e  values only.  
Subsequent values r e f l e c t  co r rec t i on  f o r  s e l f  absorp t ion  o f  a lpha p a r t i c l e s  by the 
t h i c k  mineral  deposi t  o f  the count ing sample. 

b ~ r i o r  t o  1981, data l ess  than the MDL were t rea ted equal t o  the MDL. For 1981 and 
l a t e r ,  actual  measured values were used. 
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Table  16A. Environmental Water R a d i o a c t i v i t y  Surnrnary 
1975-1 986 

(Alpha,  pCi/L) 

Pond R-2A Pond 6 Be l l  Creek 

Average Maxirnum Average Maximum Average Maximum 
Year + Dispers ion Value + Dispers ion Value 5 Dispers ion  Value 

a ~ a l u e s  repor ted  f o r  a lpha  a c t i v i t y  i n  wa t e r  before  1984 a r e  r e l a t i v e  
va lues  on ly .  Subsequent va lues  r e f l e c t  c o r r e c t i o n  f o r  s e l f  ab so rp t i on  of 
a lpha  a c t i v i t y  by t h e  t h i c k  mineral  d e p o s i t  of t h e  count ing  sample.  

b p r i o r  t o  1981, d a t a  l e s s  than  t h e  M D L  were t r e a t e d  a s  equal t o  t h e  M D L .  
For 1981 and l a t e r ,  a c t u a l  measured va lues  a r e  used.  

C P r i o r  t o  1986, Bell  Creek was sampled a t  t h e  e a s t e r n  boundary of t h e  
r e s i d e n t i a l  community of Bell  Canyon. In 1986,  an au tomat ic  wa t e r  sampler 
was i n s t a l l e d  t h a t  c o l l e c t s  wa t e r  on ly  when wa t e r  i s  p r e s e n t  i n  t h e  upper 
p a r t  of Bell  Creek, immediately downstream froin t h e  d i s cha rge  of Pond R-2A. 
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Table  168. Envi ronrnental Water R a d i o a c t i v i t y  Summary 
1975-1986 

(Be t a ,  pCi/L) 

Pond R-2A Pond 6 Bel l  Creek 

Average Maximum Average Maximum Average Maximum 
Year 2 Dispers ion  Value + Dispers ion Value + Dispers ion  Value 

a P r i o r  t o  1981, d a t a  l e s s  than  t h e  M D L  were t r e a t e d  a s  equal t o  t h e  
M D L .  For 1981 and l a t e r ,  a c t u a l  measured va lue s  a r e  used.  

b p r i o r  t o  1986, Bell  Creek was sampled a t  t h e  e a s t e r n  boundary of t h e  
r e s i d e n t i a l  community of Bel l  Canyon. In 1986,  an au tomat ic  wa t e r  sampler 
was i n s t a l l e d  t h a t  c o l l e c t s  wate r  only when wa t e r  i s  p r e sen t  i n  t h e  upper 
p a r t  of Bell  Creek, immediately downstream from t h e  d i s cha rge  of Pond R-2A. 
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T a b l e  17A. Ambien t  A i r  R a d i o a c t i v i t y  Summary 
1975-1986 

( A l p h a ,  fCi/m ) 

De S o t o  SSFI- O f f s i t e  

Average Maxinluni Average Max-irnum Average Maximun~ 
Year rf: D i s p e r s i o n  Va lue  + D i s p e r s i o n  V a l u e  + D i s p e r s i o n  Va lue  

a P r i o r  t o  1982,  d a t a  l e s s  t h a n  t h e  MDL were t r e a t e d  as  e q u a l  t o  t h e  MDL.  
F o r  1982 and l a t e r ,  a c t u a l  measured v a l u e s  a r e  used.  
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Table 170. Ambient Air  R a d i o a c t i v i t y  Surrinlary 
1975-1 986 

(Be t a ,  fCi/in ) 

De Soto  SSFL O f f s i t e  

Average Maximum Average Maximum Average Maximum 
Year + Dispers ion Value + Dispers ion Value 4 Dispers ion  Value 

a P r i o r  t o  1982, d a t a  l e s s  than  t h e  M D L  were t . r ea ted  a s  equal t o  t h e  M D L  
For 1982 and l a t e r ,  a c t u a l  measured va lues  a r e  used.  
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V I I .  ANTICIPATED ACTIVIT IES DURING NEXT REPORTING PERIOD 

( 1  987)  

B u i l d i n g  I 0 4  ( G I F  and  ANR) 

C o n t i n u a  t i o n  o f  l o w - l e v e l  r e s e a r c h  w i t h  a c t i v a t e d  m a t e r i a l s  and o p e r a t i o n  

o f  t h e  Garnma I r r a d i a t i o n  F a c i l i t y .  

B u i l d i n g  020  (R IHL)  

Comple te  F e r n ~ i  f u e l  d i s a s s e m b l y  p r o j e c t .  C l e a n u p  c e l l s  i n  p r e p a r a t i o n  

f o r  n e x t  p r o j e c t .  

B u i  l d i  ngs  021 /022 (RMDF) 

Sh ipmen t  o f  d e c l a d  EBR-I1 f u e l  a n d  s c r a p .  R e c e i v e ,  s t o r e ,  and  t r a n s f e r  

F e r m i  f u e l  f o r  d i s a s s e i n b l y .  S t o r a g e  and t r a n s f e r  o f  d i s a s s e m b l e d  Fern i i  f u e l  

and  s c r a p .  

B u i l d i n g  055 (NMDF) 

A confirmatory s u r v e y  o f  t h e  d e c o n t a m i n a t e d  f a c i l i t y  b y  NRC arid subse-  

q u e n t  t e r m i n a t i o n  o f  t h e  SNM l i c e n s e  and r e l e a s e  f o r  u n r e s t r i c t e d  use  a r e  

e x p e c t e d  . 
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