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ABSTRACT 

:ol 1 owi ng cl eanup of any previously detected radi o- 
lc t ivi  t y  exceeding specified 1 imi ts,  a radiation 
iurvey was performed throughout the L-85 reactor 
, u i  1 ding (T093) and associated b u i  1 dings (T083, T074, 
md T453). The resu l t s  of t h i s  survey show tha t  t h i s  
iacil i ty  meets the c r i t e r i a  established by the U.S. 
kc1 ear  Regulatory Comi ss i  on ' s Regul atory Guide 1.86 
ind NRC Dismantling Order, Docket No. 50-375, dated 
'ebruary 22, 1983, fo r  release of f a c i l i t i e s  fo r  
inrestricted use. 

R E S E R V E D  F O R  PROPRI  E T A R Y I L E G A L  N O T I C E S  

THlS DOCUMENT INVOLVES CONFIDENTIAL PROPRIETARY DESIGN RIGHTS OF 
ROCKWELL INTERNATIONAL CORPORATION, AND ALL DESIGN, MANUFACTUR- 
ING, REPRODUCTION, USE. AND SALE RIGHTS REGARDING THE SAME ARE EX. 
PRESSLY RESERVED. I T  IS SUBMYTED UNDER A CONF1DENTIAL RELATlONSHlP 
FOR A SPECIFIED PURPOSE. AND THE RECIPIENT. BY ACCEPTING THlS DOCU. 
MENT ASSUMES CUSTODY AND AGREES (A) THAT THlS GOCUMENT WILL NOT BE 
COPIED OR REPRODUCED IN WHOLE OR IN  PART, NOR ITS CONTENTS RE. 
VEALED I N  ANY MANNER OR TO ANY PERSON EXCEPT TO MEET THE PURPOSE 
FOR WHICH I T  WAS DELIVERED, AND (8) THAT ANY SPECIAL FEATURES PEC& 
IAR TO THIS DESIGN WILL NOT BE INCORPORATED IN OTHER PROJECTS, 
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SUMMARY OF CHANGE 

Added data on complete resurvey of reactor room fo r  
ambient radia t ion and interpreta t ion of di smantl ing 
order re1 ease c r i t e r ion .  (Page 33.1 through 33.8) 

Page 3 - added Figures: 

16. Resul ts of Resurvey fo r  Ambient Exposure Rate 
in Reactor Room ( Instrument 596003) 

17. Results of Resurvey fo r  Ambient Exposure Rate 
i n  Reactor Room ( Instrument 596007 ) 

18. Ambient Exposure Rate Outside Reactor Room 
( Instrument 596003 

19. Ambient Exposure Rate Outside Reactor Room 
( Instrument 596007 ) 

20. Net exposure r a t e  ( u R/h) a t  Locations Exceed- 
ing Local Background i n  Reactor Room 
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I .  INTRODUCTION 

The L-85 reac to r  i n  Rui 1 ding T093, a t  the Rockwell International  Santa 

Susana Fie1 d Laboratories, was an NRC-1 icensed (R-118, Docket No. 50-375) 

operating f a c i l i t y  s ince  January 5, 1972. From 1952 un t i l  1972, i t  was an 

AEC-owned f ac i l  i ty.  The L-85 reactor  was i n i t i a l l y  1 ocated a t  Downey, Cal i- 

fornia ,  under the  designation WBNS (Water Boiler  Neutron Source) from 1952 

un t i l  1956, where i t  was operated a t  a maximum power level  of 0.5 W. I t  was 

moved t o  the Santa Susana Field Laboratories i n  the l a t t e r  pa r t  of 1956, modi- 

f i ed  t o  increase the  power level t o  3 kWt, and redesignated a s  the AE-6 Reac- 

to r .  After t r an s f e r  of ownership from the U.S. Government t o  Rockwell Inter-  

national and l icensing by the  Nuclear Regulatory Commission, i t  was operated 

i n  support of commercial programs unt i l  February 29, 1980. An applicat ion f o r  

a dismantling order was made t o  the Nuclear Regulatory Commission on March 10,  

1980. 

The L-85 was a homogeneous aqueous solut ion research reactor.  The fuel 

sol u t i  on was hi qhl y enriched uranyl sul f a t e  di ssol  ved i n water, and contained 

i n  a spherical q r a ~ h i t e - r e f l e c t e d  s t a i n l e s s  s t ee l  core. Possession of the  

radioactive material produced by i r rad ia t ion  i n  the  reactor  was authorized 1 

under the  California Radioactive Material License No. 0015-70. The reactor 

was operated t o  provide a neutron source f o r  subcr i t i ca l  experiments, neutron 

radioqraphy, and t r a i n ing  functions. 

A complete d e s c r i ~ t i o n  of the f a c i l i t y  and reac to r  is  presented i n  

"Safety Analysis Report f o r  the  L-85 Nuclear Examination Reactor, " AI-70-73, 

S e ~ t e n b e r  24, 1971 , V. A. Swanson. 

On July  29, 1982, the uranyl su l f a t e  solut ion was removed from the reac- 

t o r  core,  and on Seotember 28, 1982, i t  was shipped t o  the Idaho National 

Enqineerina Laboratory f o r  processing. The fuel draining operation was per- 
formed i n  accordance w i t h  the  requirements of "Nuclear Safety Analysis and 

Procedure fo r  Draining the  L-85 Fuel Solution," NO01 NSAOOOO01, V.  A. Swanson, 

Auqust  2, 1982. 
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The application for the dismantling order was amended on December 14, 
1982, to include the changes in the facility and the impact on the detailed 

procedures required for implementation of the dismantling plan. The disman- 
tling order was then issued on February 22, 1983, and is included here as 
Appendix C. 

During the fuel draining operation, approximately 5 milliliters of U-235 

contaminated rinse water spilled onto the floor. The area was decontaminated, 

but not completely at that time due to relatively high ambient radiation 
levels from equipment associated with the reactor. Further decontamination 
took place during decommissioning of the faci 1 ity. 

In summary, all detectable radioactive material was removed, with resid- 
ual contamination well below the applicable limits specified in the Disman- 
tling Order. 
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11. IDENTIFICATION OF PREMISES 

The premises t o  be r e l ea sed  c o n s i s t  of Sui l  d ings  T093, T083, TU74, and 

T453. The s i te  i s  l o c a t e d  a t  t h e  Santa  Susana F i e l d  Labora to r i e s  a s  shown i n  

F igure  1. 

F igure  2 shows t h e  r e a c t o r  bu i ld ing  a s  i t  appeared before  decommission- 

ing ;  F igure  3 shows t h e  bu i ld ing  a s  i t  appears  s i n c e  decommissioning; Figure 4 

shows Buildings TO74 and T083; F igure  5 shows Building T453. 
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F i g u r e  1. San ta  Susana S i t e  Map 
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Reactor Room 

Figure 3. Floor Plan of the 1-85 Reactor Building 
(After ~ecommissioning) 
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1 JULY 1969 

A E - 6  FUEL HANDLING 

BUILDING No. 453 

Figure 5. 
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111. DECONTAMINATION EFFORTS 

P r i o r  t o  decommi s s ion inq ,  a1 1 per iphera l  i terns inc lud ing  benches, uas 

b o t t l e s ,  c a r t s ,  c a b i n e t s ,  t o o l s ,  etc. ,  were surveyed and r e l ea sed  from Build- 

ing  T093. Decommissioning was ~ e r f o r m e d  i n  accordance with t h e  requirements  

set f o r t h  i n  "Procedure f o r  Dismantling and Decontaminating t h e  L-85 Reactor 

F a c i l i t y , "  N001DWP000002, Rev. A ,  V. A. Swanson, J u l y  9 ,  1985. 

Decontamination e f f o r t s  removed r e s idua l  f l o o r  contaminat ion and a1 s o  

act ivat ion-produced r a d i o a c t i v i t y  t h a t  occurred dur inq  t h e  y e a r s  of  opera- 

t i on .  Th i s  was done by scabbl ing  and conc re t e  removal. 

Except f o r  t h e  s p i l l  o f  rinse water  i n  1982, no a r e a s  of  general  contam- 

i n a t i o n  were h i s t o r i c a l  1 y a1 1 owed t o  exist. No r a d i o a c t i v i t y  o r  r a d i a t i o n  i n  

excess  of  t h e  Dismantling Order limits was found o u t s i d e  of  t h e  r e a c t o r  room. 

S tandards  f o r  t h e  r e l e a s e  f o r  uncondi t ional  use o f  t h i s  f a c i l i t y  were 

taken from t h e  U.S. Nucl e a r  Regul a t o r y  Commi s s ion  Regul a t o r y  Guide 1 .86 

(Appendix B 1, and t h e  U. S. Nucl e a r  Regulatory Commi ssi on D i  smantl i ng Order,  

Docket No. 50-375, "Order Authorizing D i  smantl i n g  of  Fac i l  i t y  and Dispos i t ion  

of Component Parts" (Appendix C ) .  I t  should be noted t h a t  t h e s e  c r i t e r i a  a r e  

i n  aqreement wi th  t h e  quidance found i n  t h e  most recent (January 1985) 
2 vers ion  of  American National Standards I n s t i t u t e / H e a l t h  Physics  Soc i e ty  

Standard ANSI N13.12, and i n t h e  DECON-1 document i ssued by t h e  S t a t e  of  Cal i - 
3 f o r n i a  i n  1977. U.S. Nuclear Regulatory Commission Regu1ator.y Guide 1.86 

i s  reproduced i n  Appendix B t o  t h i s  r e p o r t ,  and p e r t i n e n t  s e c t i o n s  a r e  ex- 
t r a c t e d  t o  Table  1 .  In add i t i on  t o  t h e  acceptance c r i t e r i a  shown i n  Table 1 ,  

t h e  Dismantling Order imposed a limit on exposure r a t e  o f  5 microR/hr above 

ambient background. 
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TABLE 1 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

Nucl ides Removabl ebye 

1 .  U-nat, U-235, U-238, & 5 , 0 0 0 ~ ~  15,0000: 1,0000: 
associated decay prod. 

2 .  Transuranics, Ra-226, 100 300 2 0 
Ra-228, Th-230, Th-228, 
Pa-231 , Ac-227, 1-1 25, 
1-1 29 

4. Beta-gamna emi t ters 5,000 15,000 1,000 
(nucl i des w i  t h  decay 
modes other  than a1 pha 
emission o r  spontaneous 
f i s s i o n )  except Sr-90 
and others  noted above 

a ~ h e r e  contamination by b o t h  alpha- and beta-gamma-emitting nuclides 
e x i s t ,  the 1 imi t s  establ  i shed f o r  a1 pha- and beta-gamma-emi tti ng 
nucl ides  should apply independently. 

b ~ s  used i n  this t ab l e ,  dpm (d i s in tegra t ions  per minute) means the r a t e  
of emission by radioactive material a s  determined by correcting the  
counts per minute observed by an appropriate detector f o r  background, 
e f f i c iency ,  and geometric fac tors  associated w i t h  the instrumentation. 

CMeasurements of average contaminant should not be averaged over more 
than 1 square meter. For objects  of l e s s  surface area ,  the average 
should be derived f o r  each such object .  

d ~ h e  maximum contamination 1 eve1 appl ies  t o  an area of not more than 
100 cm2. 

e 
The amount of removable radioactive material per 100 cm2 of surface 
area should be determined by wiping t h a t  area w i t h  dry f i l t e r  o r  s o f t  
absorbent paper, applying moderate pressure, and assessing the  amount 
of radioactive material on the  wipe w i t h  an appropriate instrument of 
known eff ic iency.  When removable contamination on objects  of 1 e s s  
surface area i s  determined, the per t inent  l eve l s  should be reduced 
proportionally and t h e  e n t i r e  surface should be wiped. 
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IV. SURVEY SCOPE AND PROCEDURES 

A. SCOPE 

A sampling in spec t ion  plan us ing  v a r i a b l e s  has been used t o  demonstrate 
t h a t  the r e s idua l  contamination i n  t h e  a r e a  i s below the 1 imits shown i n  
Table 2. These were taken from the U.S. Nuclear Regulatory Commission Dis- 
mantl ing Order a s  noted i n  Appendix C. 

TABLE 2 
RESIDUAL CONTAMINATION LIMITS FOR UNRESTRICTED RELEASE 

Total average over  1 m 2 5,000 dpm/100 cm2 
Total maximum over  100 cm2 - 15,000 dpm/100 cm2 

n 

Removable contaminat ion 1,000 dpm/100 cmL 

Ambient exposure r a t e  (microR/hr) Background + 5 

The sampling in spec t ion  plan t h a t  was used i s  based on a uniform 3-meter 

square  (10 - f t  square)  g r i d  superimposed on t h e  a rea .  A 3-meter square  g r i d  
has  been adopted t o  be  c o n s i s t e n t  w i t h  both NRC and S t a t e  of  C a l i f o r n i a  guid- 
ance. The ac tua l  g r i d  on the f l o o r  o f  each room was benchmarked i n  the north-  

west c o r n e r  o f  the room. An i d e n t i c a l  g r i d  p a t t e r n  was r e f l e c t e d  on to  t h e  
c e i l i n g .  A s i m i l a r  g r i d  s t r u c t u r e  was a l s o  appl ied  t o  the w a l l s ,  benchmarked 
i n  the upper l e f t  co rne r  o f  each wa l l .  Each survey a r e a  has been i d e n t i f i e d  
with codes i n d i c a t i n g  the su r f ace  (SB = steel beam; CB = c e n t e r  beam; P = 

pavement; D = d r a i n ;  F = f l o o r ;  C = c e i l i n g ;  N ,  E ,  S ,  W = nor th ,  e a s t ,  sou th ,  
and west wall s,  r e s p e c t i v e l y )  and a two-fi gure Ca r t e s i an  coo rd ina t e  showing 

the d i s t a n c e  i n  meters from a 1 ocal benchmark i n  orthogonal d i r e c t i o n s .  

2 Within each square  def ined  by the g r i d  l i n e s ,  a s i n g l e  1-m a r e a  was 

surveyed. Each a r ea  was ou t l i ned  by f e l t  marker o r  p a i n t ,  w i t h  i t s  coo rd ina t e s  
2 2 marked wi th in  o r  bes ide  the 1 -m a r ea .  The l o c a t i o n  o f  this 1-m a r e a  was 

l e f t  t o  the su rveyor ' s  judgment; i t  was t o  be the a r e a  t h a t ,  i n  his judgment, 
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was most l i k e l y  t o  have r e t a i n e d  the most r e s idua l  contaminat ion of  any s i m i l a r  
a r e a  w i th in  the q r i d  square.  The surveyor  was i n s t r u c t e d  t o  do this conscien- 
t i o u s l y  t o  a s s u r e  t h a t  any s i g n i f i c a n t  r e s idua l  contaminat ion would be de t ec t ed  
before  a r e n o r t  of  a c c e p t a b i l i t y  was made t o  a r equ la to ry  agency. The  use of  a 
c redetermined q r i d  w i t h  d i s c r e t i o n  f o r  the e x a c t  1 oca t ion  provides  a biased-  

2 uniform survey; s e l e c t i o n  o f  one 1-m a rea  o u t  of  t h e  n ine  wi th in  each g r i d  
square  provides  an 11% sampling o f  t h e  sur face .  

As can be seen i n  Fi qure 1 , there a r e  three bui l  d i  nqs around the perim- 

e t e r  o f  Bui lding T093. Bui lding T453 was a fue l  hand1 i n g  bui ld inu ;  TO83 was 
an o f f i c e  and con t ro l  room f o r  the KEWB r e a c t o r  (p rev ious ly  decommissioned 
under the j u r i s d i c t i o n  of D O E ) ;  TO74 was used f o r  p rocess ing  photographic  
o s c i l  1 ograph paoer,  and emergency suppl ies s torage .  S ince  r a d i o a c t i v e  mate- 
r i a l  s were no t  used i n  Bui ldings TO83 and T074, a reduc t ion  i n  sampling was 

2 app l i ed  t o  t h i s  area.  In  t h i s  a r e a ,  a 1-m sample was measured from every  
2 o t h e r  9-m g r i d .  Th i s  reduced in spec t ion  plan was a1 s o  a p ~ l  i e d  t o  Build- 

i ng  T453 ( f u e l  handling b u i l d i n g )  a f t e r  a 100% f l o o r  survey,  be fo re  and a f t e r  
the f l o o r  t i l e  was removed, i nd i ca t ed  no r a d i o a c t i v e  contamination. 

Sampling in spec t ion  c o n s i s t s  of a sampling - plan  f o r  s e l e c t i o n  o f  i tems t o  
be t e s t e d ,  i n  this case ,  l o c a t i o n s  t o  be measured f o r  r a d i o a c t i v i t y ,  and t h e  
method of ana lys i s .  The sampling p lan  used f o r  this phase was t o  i n s p e c t  one 

2 
- 

1-m a r e a  o u t  o f  ever,y 3-meter square  g r i d  throughout  the a reas .  

Th i s  11% i n s ~ e c t i o n  (compared t o  10% a s  recommended by the S t a t e  of 
C a l i f o r n i a )  was used f o r  this survey, except  f o r  a 5% survey i n  the 

non-reactor  a r e a s  and the c e i l i n g  i n  t h e  Reactor  Room. 

2 The 1-m a r ea  chosen by the procedure descr ibed  above i s  f irst  measured 
f o r  t o t a l  a lpha  and be t a  a c t i v i t y  and then  f o r  removable a c t i v i t y ,  a s  
descr ibed  i n  Sec t ion  1V.B. 

._The val ues  resu l  t i  nq from these measurements (converted t o  the proper  
u n i t s )  a r e  analyzed i n  the fol lowing manner: 




































































































