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e d i a l  a c t i o n  ( c e r t i f i c a t i o n )  survey of t h e  "hot" cave i n  

003 was undertaken a t  t h e  behes t  of t h e  Department of Energy, by t h e  Radiological  

Survey Group of t h e  Occupational  Bea l th  and S a f e t y  Div i s ion ,  Heal th  Physics 

Sec t ion  (OHS/HP), of Argonne Nat ional  Laboratory (.4,rJL) dur ing October 1981. 

This  survey showed r e s i d u a l  contamination i n  va r ious  p a r t s  of t h e  b u i l d i n g .  A s  

a r e s u l t  o f  t h i s  survey,  a d d i t i o n a l  decontamination work was conducted by Rockwell 

I n t e r n a t i o n a l .  This decontamination work was concluded i n  March 1982, and t h e  

r e s u l t s  of a comprehensive r a d i o l o g i c a l  survey of t h e  b u i l d i n g  conducted a t  t h a t  

time, by Rockwell I n t e r n a t i o n a l  personnel ,  were documented ( I L ,  F.E.  Begley, 

"Radiat ion Survey of Bui ld ing T003-Santa Susana" March 15, 1982). 

A f i n a l  p o s t  remedial a c t i o n  ( c o n f i m a t o r y  survey) was conducted by t h e  XXL 

Radio log ica l  Survey Group dur ing A p r i l  1982. A t  t h i s  time only those  a r e a s  t h a t  

had p r e v i o u s l y  been found contaminated were surveyed.  

The r e s u l t s  of t h e  i n v e s t i g a t i o n s  by t h e  ANL-OHS/HP Radio log ica l  Survey 

Group t o g e t h e r  with concomitant concliusions and recornendat ions  a r e  included i n  

t h i s  r e p o r t .  

The "hot!' cave i n  Bui ld ing 003 has been i n a c t i v e  s i n c e  t h e  c lose-out  of t h e  

f o r  Nuclear A u x i l l i a r y  Power Program (SNAP) i n  1973. P r i o r  t o  t h a t  t ime,  

e f a c i l i t y  had been used f o r  t h e  a n a l y s i s  of SNAP f u e l  burn-up s 

e v a l u a t i o n  of i r r a d i a t i o n  experiments.  A f t e r  Bui ld ing 003 f a c i l i t i e s  were 

dec la red  " c e s s  ," decont i n a t i o n  and d i s  a n t l i n g  of t h e  contaminated f a c i l i t y  

by Rockwell I n t e r n a t i o n a l  proceeded a s  descr ibed i n  t h e  Decont 

s i o n i n g  of F a c i l i t i e s  Progr o .  PP-704-990-002.* The a c t u a l  

i n a t i o n  and deco o r t s  i n  Bui ld ing - C 

January 1975 and ended i n  June 1975. t i m e  t h e  b u i l d i n  

p re l iminary  r e l e a s e .  

n i s  r e p o r t  was prepared by Rockwell I n t e r n a t i o n a l  and i s  a v a i l a o l e  from t h e i r  
a  Park ,  C a l i f o r n i a  Div i s ion .  



I 

he Santa  Susana La o r a t o r i e s  of ll I n t e r n a t i o n a l  a r e  l o c a t e d  i n  t h e  

a i n s  northwest of L e l e s ,  C a l i f o r n i a  ( s e e  F i  

003, wi th  r e s p e c t  t o  t h e  r e s t  of t h e  l a b o r a t o  

. A d e t a i l e d  d ra  i n g  of Bui ld ing 003 i s  given i n  Figure  3. 

I O L O G I C A L  SURVEY PROCEDURES 

Ins t rumenta t ion  

Four t y p e s  of p o r t a b l e  survey ins t ruments  were used t o  conduct t h e  d i r e c t  

r a d i o l o g i c a l  surveys .  Gas-flow p r o p o r t i o n a l  d e t e c t o r s  wi th  window a r e a s  of 

51 an2 and 325 cm2 (us ing Eber l ine  PAC-4G-3 e l e c t r o n i c s )  were used t o  monitor 

f o r  a lpha  and /o r  beta-gamma r a d i a t i o n .  NaI c r y s t a l  d e t e c t o r s ,  2 in. diameter  by 

2 mm t h i c k  (Eber l ine  PG-2 with E b e r l i n e  PRY-5-3 e l e c t r o n i c s ) ,  were used t o  

monitor f o r  low energy x-ray and gamma r a d i a t i o n .  N a I  c r y s t a l  d e t e c t o r s ,  meas- 

u r ing  1 in.  d iameter  by 1 i n .  t h i c k  (Eber l ine  PRM-7 pR meter)  and c a l i b r a t e d  

with a 2 2 6 ~ a  s t andard  source ,  were used t o  measure t h e  ambient e x t e r n a l  pene- 

t r a t i n g  r a d i a t i o n  f i e l d  i n  u n i t s  o f  @/h .  An end-window Geiger-Mueller (Ga) 

d e t e c t o r  (Eber l ine  HP-190 with  a 7 mg/cm2 window and E b e r l i n e  530 e l e c t r o n i c s ) ,  

c a l i b r a t e d  w i t h  a 2 2 6 ~ a  s tandard  source ,  was used t o  measure t h e  c o n t a c t  

exposure r a t e  (mR/h) of contaminated a r e a s .  I n t e g r a t e d  measurements o f  t h e  

ambient p e n e t r a t i n g  r a d i a t i o n  f i e l d  were taken w i t h  a p r e s s u r i z e d  i o n i z a t i o n  

chamber (Reuter  Stokes RSS-111) c a l i b r a t e d  wi th  an NBS t r a c e a b l e  1 3 7 ~ s - 1 3 7 m ~ a  

m a - r a y  source .  

enever  p o s s i b l e ,  a  contaminant was i d e n t i f i e d  by performing ga 

s p e c t r a l  a n a l y s i s  on e i t h e r  t h e  contaminated i tem o r  on a s  l e  of m a t e r i a l  

taken from a contaminated a r e a ,  us ing a sodium i o d i d e  o r  hyperpure 

d e t e c t o r  coupled t o  a mult ichannel  a n a l y z e r .  

Smear Surveys 

D r y  smears were taken a t  r e p r e s e n t a t i v e  l o c a t i o n s  throughaut  t h e  b u i l d i n g  

using a 4.75 un diameter  f i l t e r  paper ( atman #1) .  A smear sample was obta ined 

by applying moderate p r e s s u r e  with t h e  t i p s  of t h e  f i r s t  two f i n g e r s  t o  t h e  back 



e  s u r f a c e  ove r  an  a r e a  of - 900 cm2. S 

i n a l  s t r u c t u r e s  and corn o n e n t s  such  a s  w a l l s ,  f l o o r s ,  p i p e s ,  

was t a k e n  i f  a n  a r e a  o r  o b j e c t  was f o  

r a d i a t i o n  l e v e l  a s  i n  i c a t e d  by a  p o r t a b l e  s u r v e y  

e n  i f  t h e  s u r f a c e  was ex t r eme ly  

d u s t y  . 
I n  o r d e r  t o  e d i t e  c o u n t i n  of  numerous smear s amples ,  two c o u n t i n g  

loyed  u s i n g  two t y p e s  o f  c o u n t e r s .  A l a r g e - a r e a ,  

thin-window, as - f low p r o p o r t i o n a l  c o u n t e r ,  s e n s i t i v e  t o  a l p h a  a n d / o r  be ta -ga  

r a d i a t i o n ,  was used t o  make an  i n i t i a l  coun t  on groups  of  smear s .  Fo r  more 

s e n s i t i v e  coun t s  on i n d i v i d u a l  smears ,  a  Nuclear  e a s u r m e n t  C o r p o r a t i o n  Model 

PC-5 ( o r  3A), I n t e r n a l  Gas-Flow P r o p o r t i o n a l  Counter  w i t h  a  t h i n  a lumin ized  

3 y l a r  window ( r e f e r r e d  t o  a s  Mylar spun t o p )  was used .  

I n i t i a l  coun t s  were made w i t h  t h e  l a r g e  a r e a  c o u n t e r  on groups o f  t e l l  

smears a t  one t ime .  t h y  s e t  o f  smears i n d i c a t i n g  a  r e a d i n g  above t h e  i n s t r u m e n t  

background was t h e n  counted i n d i v i d u a l l y  i n  t h e  PC c o u n t e r .  I n  a d d i t i o n ,  a t  

l e a s t  one smear of  each  group of  t e n  was s e l e c t e d  a t  random and counted i n  t h e  

PC c o u n t e r .  A l l  smears  o f  the a r e a s  o r  o b j e c t s  w i t h  e l e v a t e d  direc:  r ead ings  

were counted i n d i v i d u a l l y  i n  t h e  PC c o u n t e r .  

A i r  S a m ~ l e s  

A i r  p a r t i c u l a t e  samples were c o l l e c t e d  u s i n g  a n  ANL-modified, commercial 

vacuum c l e a n e r  t o  p u l l  a i r  th rough t h e  f i l t e r  media (KV-70). A t o t a l  volume of  

26.7 m3 o f  a i r  was s l e d  a t  a  f low r a t e  of  40 c u b i c  m e t e r s  p e r  hour  (m3/h). A 

10% p o r t i o n  (5 i n  d i ame te r )  was removed from t h e  f i l t e r  media a f t e r  c o l l e c -  

t i o n  and counted  f o r  b o t h  a lpha  and beta-gamma a c t i v i t y  i n  t h e  PC c o u n t e r ,  u s i n g  

a  Mylar spun t o p .  Radon ( 2 2 2 ~ ) ,  t h o r o n  (220Rn), and t h e  p r e s e n c e  of  any  long-  

l i v e d  a i r b o r n e  r a d i o n u c l i d e s  were de te rmined  based  on t h e  r e s u l t  of s e v e r a l  

t s  a t  s p e c i f i e d  i n t e m a l s  on each  s a  

a r t i c u l a t e  s a  l e s  were a l s o  c o l l e c t e d  on  M i l l i p o r e  F i l t e r  

40 minutes  a t  a  f l o  a t e l y  1.5 m3/h. A p o r t i o n  of e a c h  f i l t e r  

l e  was used f o r  a l p h a  s p e c t r a l  a n a l y s i s  t o  de t e rmine  t h e  a c t i n o n  (*I9 

c o n c e n t r a t i o n .  



mples for radiochemical analysis were taken from 

several "suus ect" areas at 

he October 1981 ost remedial action survey of the interior of Buildin 

003 indicated several areas ith significant levels of radiolo ical contami- 

nation. Radiation levels were found that measured as high as 400 cts/min-51 cm2 

surface alpha ( a )  activity, 200 k cts/min-51 cm2 surface alpha beta 

activity, 45 k cts/min low energy x and g a (y)  radiation, and 16 

radiation level at 3 ft. as determined with a pR meter." The areas of contami- 

nation were limited to Rooms 101, 102, 170, 180, 200, 205 and the High Bay Area 

(see Fig. 3). All other areas of the building interior were free from measurable 

contamination. 

Some contamination (e.g. up to 500 cts/min-51 an2 surface a $ y )  was observed 

on the south roof (exterior) in the vicinity of the blowers. There was no 

contamination detected on the north roof. A detailed survey of the outside 

perimeter of the building revealed no detectable contamination. 

Short-term air samples were taken from seven locations within the building 

for the purpose of determining any airborne contamination. These samples re- 

orking Levels (WL) for radon (222 ) daughter concentrations ranging 

from 0.00069 to 0.0025; radon ( 2 2 2 ~ )  concentrations ranging from 0 .O69 pCi/l to 

0.25 pCi/2; thoron ( 2 2 0 ~ )  concentrations ranging f rorn 0.0012 pCi/l to 

0.015 pCi/*; and actinon (21 ) concentrations that were below detectable 

limits. No long-lived particulate contamination was found in any of these air 

les of the cont 

10-T90 and 10-2'91) were 

spectral analyses indicated that 

le 10-T89) and Room 102 

taken for analysis. The results of the ga 

the contamination was due primarily to lS5~u in 

q h e  direct measurement results presented in this report are gross readings. 
ackground radiation levels have not been subtracted, nor have conversion 
factors been applied for specific radioisotopes. 



102. The r e s u l t s  of t h e  uranlum f l u o r o  e t r i c  analyses  

f o r  t h e s e  sampl s i n d i c a t e d  uranium concen t ra t ions  of 6 . 6  y j g  (10-T89), 

t t i n g  mock up p i t  i n  oom 170 (sample 

87 and la-SS87) were t a  

n  t h e  west s i d e  of t b e  bu i ld ing .  The water  samples from t h e  mock up 

t contarnination,  however, t h e  sludge 

showed e leva ted  l e v e l s  of u r a n i  This sample 

(10-SS-87) had 324 yg of u r a n i  p r e s e n t  (30.7  ggU/g s o l i d s ) .  Mass 

spec t romet r i c  a n a l y s i s  of t h s  uranium ind ica ted  t h a t  t h e  m a t e r i a l  was s l i g h t l y  

enr iched  i n  t h e  235 i s o t o p e  ( i - e .  1.03% 2 3 5 ~  versus  0.72% 2 3 5 ~  f o r  normal 

uranium).  

Subsequent t o  t h e  October 1981 r a d i o l o g i c a l  su rvey ,  a l l  a r e a s  of contami- 

n a t i o n  were cleaned of  r e s i d u a l  r a d i o a c t i v i t y  by Rockweil I n t e r n a t i o n a l  personnel .  

The Radiological  Survey Group resurveyed t h e s e  a r e a s  dur ing A p r i l  1982, and 

found them t o  be f r e e  of contamination.  

The presence of enr iched uranium i n  t h e  sewer sump rendered a l l  sewer l i n e s  

s u s p e c t .  I t  was decided by Rockwell I n t e r n a t i o n a l  t o  remove t h e  sewer l i a e s  

w i t h i n  Building 003. P r i o r  t o  b a c k f i l l i n g ,  t h e  t r e n c h  where t h e  sewer l i n e s  

were l o c a t e d  was surveyed and s o i l  samples were c o l l e c t e d  f o r  a n a l y s i s .  A t o t a l  

of n ine  s o i l  samples (10-S116 through 10-S124) were taken from t h e  t r ench .  The 

l o c a t i o n  of t h e  t r ench  and t h e  s o i l  samples i s  shown i n  F igure  4 .  These s o i l  

samples were analysed f o r  13'cs, 2 3 2 ~ h  decay cha in ,  2 2 6 ~ a  decay c h a i n ,  and 6 0 ~ o  

by gamma s p e c t r a l  a n a l y s i s ;  f o r  uranium by l a s e r  f luorometry;  and f o r  9 0 ~ r  by 

radiochemical  a n a l y s i s .  No s i g n i f i c a n t  l e v e l s  of r a d i o a c t i v e  contaminants were 

found i n  t h e  s o i l  samples and t h e  d i r e c t  survey easurements i n d i c a t e d  back- 

round l e v e l s  of r a d i a t i o n .  

CONCLUSIONS 

ased  on t h e  r e s u l t s  of  t h i s  s u  ey ,  the fo l lowing conclus ions  a r e  b r a  

1. t h e  i n t e r i o r  and e x t e r i o r  of u i l d i n g  003 a r e  f ree  rom r a d i o a c t i v e  

contamination,  i . . ,  they meet t h e  c r i t e r i a  s p e c i f i e d  f o r  t h e  r e l e a s e  of 

facilities f o r  unrestr icted use as  promulgated by the U.S. Nuclear 

i s s i o n  ( J u l y  1982).  



he adjacent lands around re also free 

3. les taken wit in the building indicated radon-dau hter concen- 

or less, radon ( 2 2 2  ) concentrations of 0.25 pCi/2 

or less, thoron concentrations of 0.015 pCi/2 or less, and actinon 

elow detectable limits. These levels are all well 

elow the Enviro Protection Agency (EPA) limits. No other airborne 

ination (e.g. long-lived particulate) was observed. 

4. The areas where the severs were located within the building are free from 

radioactive contamination. 

Based on the above conclusions, the following recommendations are made: 

1. Building 003 can be released for unrestricted use. 

2. The sewer lines exterior to the buildiag must be considered potentially 

contaminated with radionuclides and, therefore, subject to restricted use. 

This involves proper health physics control and suitable disposal of any 

material associated with these sewer lines. Effluent from the outfall of 

this sewer system should be monitored for radionuclides on some periodic 

basis. 

Robert A .  Gjnveen 
Associate Division Director, OHS 

.- 
alter H. Smith 
Sesior Health P ysicist, OW 





IGURE 2 



GURE 3 




