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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: 
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The 

where 
- 
X = 

S = 

k = 

U = 

The 

t e s t  s t a t i s t i c  i + ks i s  compared to  the acceptance l imi t  U ,  

average ( a r i  thmetic mean of measured val ues) 

observed sampl e standard deviation 
to1 erance factor  calculated from the number of samples to  achieve 
desired sens i t iv i ty  fo r  t h i s  t e s t  
acceptance 1 i m i  t. 

3 State  of California has stated tha t  the consumer's risk of 
acce~tance  (beta)  a t  10% defective [Lot To1 erance Percent Defective (LTPD)  1 
m u s t  be 0.1. For these choices of beta and LTPD, Kg = K 2  = 1.282. 

The number of samples i s  n. Values of k fo r  each sample s i ze  are  
calculated from (4 ) :  

For example, for  n = 10, k = 2.41; n = 100, k = 1.47; n = 1000, k = 1.34. 

The c r i t e r i a  for  acceptance are  presented as a plan of action. The plan -- - 
of action i s :  - 

Acceptance: If the t e s t  s t a t i s t i c  ( i  + k s )  is  l e s s  than or 
equal t o  the 1 i m i  t ( U )  accept the region as clean. ( I f  any 
sing1 e measured val ue exceeds the 1 i m i  t ,  decontaminate tha t  
location to  below the 1 imit, b u t  do not change the value in the 
analysis. ) 

Collect additional measurements: If  the t e s t  s t a t i s t i c  ( 2  + ks) 
is  greater than the 1 imi t ( U ) ,  b u t  Z i t s e l f  i s  l e s s  than U ,  i n -  
dependently resampl e and combine a1 1 measured val ues to  deter- 
mine i f  Z + ks < U fo r  the combined se t ;  i f  so, accept the 
region as clean. If  not, re ject  the region. 
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3 )  Reject ion: If t h e  t e s t  s t a t i s t i c  ( 2  + k s )  i s  g rea ter  than the  
l i m i t  (U) and X >  U, r e j e c t  the  region.  

Step 2 takes advantage of t h e  improved d i s c r i m i n a t i o n  o f  t h e  acceptance 

t e s t  r e s u l t i n g  from an increase i n  t h e  number of samples t o  reduce the  r i s k  o f  

r e j e c t i n g  a reg ion  t h a t  i s  acceptably clean. Th is  f a l s e  r e j e c t i o n  should be 

avoided i f  poss ib le  t o  avo id  the  unnecessary expense o f  f u r t h e r  decontamina- 

t i on .  I f  the  r e s u l t  o f  the  a d d i t i o n a l  i nspec t i on  does n o t  show a c c e p t a b i l i t y ,  

f u r t h e r  decontamination i s  requi red.  Step 3 assures t h a t  no t r u l y  contami- 

nated area w i l l  be accepted. The contaminat ion measurements made a t  the  

inspected l o c a t i o n  may be used t o  guide f u r t h e r  decontamination, b u t  these 

l o c a t i o n s  shoul d be avoided i n  t he  subsequent inspect ion .  

PROCEDURES 

The f o l l o w i n g  procedures were used i n  per forming t h i s  survey. 

1. Averaqe Contamination Measurements 

2 1 ) I d e n t i  f y  1 -m area t o  be measured. 

2 )  With a por tab le  s c a l e r  (Ludl um Model 2220 - ESG sca ler ,  o r  

equ iva len t )  s e t  f o r  5-min count time, use an a lpha probe 

(Ludl um Model 43-1 o r  equ iva len t )  o r  a be ta  probe (Ludl um 

Model 44-9, Technical Associates Model P-1 1 , o r  equ iva len t )  and 

un i fo rm ly  scan the  area. (Watch f o r  and note any "ho t  spots1' 

where the  r a d i o a c t i v i t y  may exceed the  average l i m i t .  These 

are  t o  be resurveyed l a t e r . )  

3 )  Record the  l o c a t i o n  and t o t a l  count. 
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4 )  The t o t a l  count i s  converted t o  dpm/100 cm2 t o t a l  sur face 

a c t i v i t y  by: 

where 

SAT = Tota l  surface a c t i v i t y  i n  dpm/100 cm 2 

C = Tota l  count i n  5 min 

5 = Count time, min 

B = Background count i n  5 min (genera l ly  0-5 f o r  a1 pha and 
about 200-220 f o r  be ta)  

E = E f f i c i e n c y  fac to r ,  dpm/cpm (genera l ly  4 f o r  alpha and 7 f o r  be ta)  

2 100 = 100 cm standard area 
2 A = Probe s e n s i t j v e  area (69 cm f o r  Ludlum Model 43-1 alpha s c i n t i l -  

l a t o r ;  20 cm f o r  Ludlum Model 44-9 and Technical Associates 
model P-11 pancake G-M). 

2. Maximum Contamination Measurements 

1 ) Return t o  any area i d e n t i f i e d  as having a "hot  spot." 

2 )  Repeat t h e  uniform scan o f  on l y  the  h o t  spot  area, cover ing 
2 approximately 100 cm w i t h  t h e  probe. 

3 )  Record t h e  l o c a t i o n  and t o t a l  count as a "hot  spot" measurement. 

4 )  The t o t a l  count i s  converted t o  dpmllOO cmz as shown above. 
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3. Removable Contamination Measurements 

2 Identify l-m area t o  be measured. 

Using a Whatman 540 f i l t e r  paper (2.4 cm diameter), wipe a "Z" 

o r  "S" pa t te rn ,  w i t h  l egs  approximately 6 in. long, so a s  t o  
sample removable contamination from an area of approximately 

2 100 cm . 

Place smear paper i n  f i l e  card "book" unt i l  ready for  counting. 

Count rad ioac t iv i ty  using gas-fl ow proportional counter ( NMC 

Model ACS-77 o r  equivalent)  f o r  5 m i n .  

Record the  location and both the  t o t a l  alpha count and t he  
t o t a l  beta count. 

The t o t a l  counts a r e  converted t o  dpm/100 cm2 removable 

surface a c t i v i t y  by: 

where the  appropriate alpha and beta backgrounds and efficiency 
fac tors  a r e  used. Backgrounds a r e  typ ica l ly  1-3 counts fo r  
alpha and 120-150 counts f o r  beta. Efficiency fac tors  a r e  
about 4 dpm/cpm f o r  alpha and beta. 

4. Soil 

Samples of soi l  were taken from outside the f a c i l i t y  t o  determine i f  any 
environmental re1 ease had occurred t h a t  coul d have resul ted  i n  soi 1 contami na- 
t ion.  Two samples were taken from the  open d i r t  area d i r ec t l y  across the 
driveway from the  large  door t o  the  Reactor Room.>- Three others  were taken 
from the  drainage ditch leading away from the f a c i l i t y .  All f i v e  samples 
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,es asso ciated with 

natural uranium and natural thorium and K-40. In addition, three samples 
showed small amounts of Cs-137. 

The average results for the five samples show the following activity con- 

centrations (PC i/g). 

Natural Uranium: 

U-235 0.06 - + .O1 
Ra- 226 1.36 t .18 - 
Bi-214 0.89 - + .I1 
Pb-214 0.93 - + .24 

Natural Thorium: 

Ac-228 1.50 - t .71 

Pb-212 1.19 - + .06 
TI-208 0.42 + -04 - 

CS-137 0.20 - + .I3 
K-40 23.37 - + 1.31 

These results show an apparent loss of radon gas from the samples (Rn-222 

from the natural uranium, Rn-220 from the natural thorium) and so the best 
estimate of the parent activities would be 1.36 pCi/g for U-238, and 1.50 pCi/g 

for Th-232. [The value for TI-208 (0.42 pCi/g) indicates an activity of 

1.16 pCi/g for its grandparent Pb-212, which is in good agreement with the 
value of 1.19 pCi/g measured.] 

The Cs-137, found in three of the five samples, may be from global fall- 

out from weapons testing. The maximum value found, 0.32 pCi/g, does not sug- 

gest contamination from the L-85. The two samples with no detectable Cs-137 

were the two closest to the reactor facility. (For comparison, environmental 
monitoring at Hanford and Los Alamos in 1973 and 1976 showed Cs-137 concentra- 

tions in soil in the range of 0.4-2.8 pCi/g in noncontaminated areas. ) 
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V. SURVEY RESULTS 

The survey o f  t h i s  area was conducted using the survey p lan previously 

described. A summary o f  the  survey r esu l t s  appear below i n  Table 3 and 4. 

The resu l t s  o f  the mathematical s t a t i s t i c a l  analysis (Appendix A) are shown as 

" Inspect ion Test S ta t i s t i c . "  

TABLE 3 

SUMMARY OF SURVEY RESULTS 
(BUILDING T093) 

Number o f  Averaqe Maximum Test 
Measurement Locations Value Value S t a t i s t i c  L i m i t  

Averaqe a1 pha 8 3 10.7 63.0 22.7 5,000 

Maximum a1 pha 0 0 0 - 15,000 

Removabl e a1 pha 83 0 0 1.6 1,000 

Average beta 83 132.8 31 02.0 1 000.2 5,000 

Maximum beta 0 0 0 - 15,000 

Removable beta 83 9.4 98.0 33.4 1,000 

Amhi en t exposure 
r a t e  (microRIhr) 83 14.2 21.3 16.7 18.9 

No ho t  spots were found; therefore,  no maximum alpha o r  beta measurements 

were made. 

One l oca t i on  i n  the Reactor Room t h a t  had no t  been included i n  the estah- 
2 1 ished inspect ion loca t ions  showed 4923 dpm 81100 cm dur ing the f i  na1 

inspection. While t h i s  does no t  exceed the acceptance l i m i t  o f  5000 dpml 
2 100 cm , i t  was scabbled and remeasured. The r e s u l t  was 2542 dpm 

01100 cm2. This value was no t  entered i n  the acceptance t e s t  data. 
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The mean ambient exposur ,e r a t e  (Figure 10) was fou nd t o  be 13.9 microR/hr 

i n  the  Reactor Room; t h u s ,  the  acceptance c r i t e r i a  became 18.9 microR/hr. 

During the  f ina l  survey, the  maximum ambient exposure r a t e  found i n  the 

Reactor Room was 21.3 microR/hr. Remedial cleaning (concrete removal ) a t  this 

locat ion reduced the  ambient exposure r a t e  t o  18.2 microR/hr, which i s  below 

the  acceptance 1 imit of 18.9 microR/hr. Two other  locat ions  were a1 so resur- 

veyed a f t e r  the  concrete removal, and the readings a t  the  three  locat ions  are  

a s  follows: 

Before Remedial Cl eanup After  Remedial Cl eanup 

Location ( m i  croR/hr) ( m i  croR/hr) 

F7, 7 19.2 17.3 

The subsequent readings a r e  indicated by the t i p s  of the  arrows extending 

down from the  original  values on Figure 10. 

TABLE 4 

SUMMARY OF SURVEY RESULTS 
(BUILDINGS T083, T074, AND T453) 

( dpm/100 cm2 ) 

Inspection 
Number of Average Maximum Test 

Measurement Locations Val ue Val ue S t a t i s t i c  L i m i t  

Averaqe a1 pha 98 4.1 17.2 17.1 5,000 

Maximum a1 pha 0 0 0 - 15,000 

Removabl e a1 pha 98 0.8 4.0 1.1 1,000 

Average beta 98 4.5 1987.0 930.2 5,000 

Maximum beta 0 0 0 - 15,000 

Removable beta 98 2.3 93.0 53.6 1,000 

Ambient exposure 
r a t e  (microR/hr) 98 
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No hot spots were found; therefore, no maximum alpha or beta measurements 

were made. 

In the non-reactor areas there was no activation. The observed variabil- 
ity and somewhat higher values are attributed to variation in the rock outcrop 
pings pinup, radiation from the RMDF, and shielding by the rocks. 

Soil samples, as previously discussed, showed no evidence of radioactiv- 

ity due to facility operations. 

With the exception of the slightly elevated ambient exposure rate values, 
the maximum radiation measurement values and the inspection test statistics 
are well below the appropriate limits. The results summarized in these tables 

confirm that all areas are acceptable for release for unrestricted use at the 
present time. 

The survey data for each test characteristic are displayed as cumulative 
probability distributions in Figures 6 through 15. These figures show each 
value, arranged in order of magnitude from left to right, and a straight line 
representing the derived Gaussian distribution. The acceptance 1 imit in each 

case is shown at or near the top edge of each graph. A vertical line at 
approximately 1.5 standard deviations above the mean represents the value of k 

used in the inspection test. The Gaussian distribution line must pass below 
the "xM marking the intersection of the "k" line and the acceptance limit 
line. In Figure 10 and in Figure 15, several measured values of the ambient 
exposure rate are shown above the acceptance limit. In the Reactor Building 
(Figure lo), these were reduced by removal of activated concrete near those 

locations. The over-limit values in the non-reactor areas resulted from 
radioactive material at the nearby Radioactive Materials Disposal Faci 1 i ty 
( RMDF ) . 
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F i  yure 6. Average A1 pha A c t i v i t y  (Reactor B u i l d i n g )  
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L - B 5  R E A C T O R  B L D G  TO93  A V E R A G E  R E T A  

S T A N D A R D  D E V I A T I O N S  F R O M  M E A N  

Figure 7. Average Beta Activity (Reactor B u i  1 d i n g  ) 
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S T A N D A R D  D E V I A T I U N S  F R O M  M E A N  

Figure  8. Removable Alpha A c t i v i t y  (Reactor B u i l d i n g )  
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F igure  9. Removable Beta A c t i v i t y  (Reactor Bu i l d ing )  
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L - 8 5  R E A C T O R  B L D G  TO93  A M B I E N T  E X P B S U R E  K f i T E  

S T A N D A R D  D E V I A T I O N S  F R O M  M E A N  

Figure 10. Ambient Exposure Rate (Reactor Buil ding) 
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F i  gure 11 . Average A1 pha A c t i v i t y  (Non-Reactor Areas) 
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F i g u r e  12. Average Beta A c t i v i t y  (don-Reactor Areas) 
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S T A N D A R D  D E V I A T I O N S  F R O M  M E A N  

Figure 13. Removable A1 pha Acti vi ty ( Non-Reactor  rea as) 
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S T A N D A R D  D E V I A T I O N S  F R O M  M E A N  

F i  gure 14. Removable Beta A c t i v i t y  ( Non-Reactor Areas ) 
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1-85 NOH-REACTOR B L D G S  A M B I E N T  E X P e S U R E  R A T E  

Figure 15. Ambient Exposure Rate ( Won-Reactor   re as ) 
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Resurvey of Reactor Room 

On January 23, 1986, the reactor room floor  was resurveyed fo r  ambient 

radiation. This was done because of concerns expressed by NRC Region V 

regarding the appropriateness of using NaI (TI  ) sc in t i l l a t ion  detectors for  

measuring exposure rate .  These sc in t i l l a t ion  detectors record interactions of 
gamma-ray photons w i t h  the detector material and, s t r i c t l y ,  cannot be cal i -  
brated by use of a calibration source t o  read exposure ra te  ( p R / h )  in 
general. To correct this shortcoming, and to  provide hi gh-qua1 i ty data, two 

sc in t i l l a t ion  detectors w i t h  scalers  were calibrated t o  the ambient gamma-ray 
spectrum by d i rec t  comparison t o  two Reuter-Stokes high pressure ion chambers 
(HPIC). The HPIC monitors provide t rue  exposure ra te  in principle, and had 
been calibrated by use of a Co-60 calibration source. 

The intercomparison was done by taking 5 se t s  of readings from each of 
the two HPICs, by two independent observers. Each s e t  covered a time span of 

approximately 1 min .  The HPIC near the Industrial Security Control Center 
averaged 12.4 pR/h. The HPIC near Building T363 averaged 12.0 pR/h. Concur- 
rent readings with the sc in t i l l a t ion  detectors gave conversion factors  of 
4.738 x lom3 ( p R/h)/cpm for  instrument number 596003 and 4.669 x 1 o - ~  
( p R/h)/cpm fo r  instrument number 596007. 

Measurements were made i n  the reactor room w i t h  the two sc in t i l l a t ion  
detectors suspended 1 meter above the local surface, over the center of the 
1-meter-square grids defined during the e a r l i e r  survey. The resu l t s  of these 
measurements are  shown separately i n  Figures 16 and 17. These figures show 
readings corresponding t o  unactivated concrete, in the range of 10 t o  15 g R / h ,  

and several values clearly indicating activated concrete, above 16 pR/h. 

Measurements were also made just southeast of the reactor room, outside, 
over natural soi 1. These resul t s  a re  shown i n  Figures 18 and 19 and demon- 
s t r a t e  the inherent var iabi l i ty  of the measurements. Roughly half the 
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AMBIENT E X P B S U R E  RATE IN REACTBR R B B M  - D O 3  

Figure  16. Resul ts  o f  Resurvey f o r  Ambient Exposure Rate i n  
Reactor Room ( Inst rument  596003) 
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Figure 17. Results of Resurvey for  Ambient Exposure Rate in 
Reactor Room ( Instrument 596007 
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Figure 18. Ambient Exposure Rate Outside Reactor Room 
( Instrument 596003) 
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Figure 19. Ambient Exposure Rate Outside Reactor Room 
( Instrument 596007) 
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v a r i a b i l  i t y  i s  due t o  "count ing s t a t i s t i c s "  w i t h  the  balance due t o  v a r i a t i o n s  

i n  t h e  l o c a l  exposure ra te .  Th is  area i s  adjacent  t o  a  sandstone outcropping 

and the  somewhat h igher  average r a t e  measured here ( 17.4 pR/h) compared t o  the  

measurements a t  the  HPIC l o c a t i o n s  (12.0 and 12.4 pR/h)  may r e f l e c t  both a  

geometric e f f e c t  and an increased 1  evel o f  na tu ra l  r a d i o a c t i v e  mineral s. 

Discussions w i t h  NRC Region V had ind i ca ted  t h a t  t he  i n t e n t i o n  o f  the 

ambient r a d i a t i o n  exposure r a t e  c r i t e r i o n  was t o  e l im inate ,  t o  the  ex tent  

reasonable, r a d i o a c t i v i t y  induced dur ing  opera t i  on o f  t h e  f a c i  1  i t y  . There- 

fo re ,  t he  appropr iate "natura l  background" i s t h a t  determined f o r  unact i  vated 

concrete. 

The average value o f  t h i s  "na tura l  background" can be taken as the  

observed median o f  t h e  measurements i n  the  reac to r  room, t h e  value o f  the 

measurements a t  0  standard dev ia t ions  from the  mean. (The median and the mean 

o f  a  Gaussian d i s t r i b u t i o n  a re  i d e n t i c a l .  Departure from a t r u e  Gaussian 

d i s t r i b u t i o n ,  as i n  t h i s  case, by e levated readings, w i l l  n o t  s i g n i f i c a n t l y  

a f f e c t  the median, which may be taken as t h e  mean o f  t h e  unperturbed d i s t r i b u -  

t i o n .  ) Fo r  inst rument  number 596003 (F igure  16) the  median i s  12.55 pR/h. 

For  inst rument  number 596007 (F igu re  17), i t  i s  12.36 pR/h. An average val ue 

o f  12.5 pR/h i s  taken as represent ing  unact ivated concrete. 

F igures 16 and 17 show t h e  acceptance c r i t e r i o n  1  i ne o f  5 pR/h above 

na tu ra l  background a t  17.5pR/h. Th is  shows t h a t  f o u r  l oca t ions  exceed the 

1  i m i  t and two others a re  marginal . To reduce these t o  below t h e  1  im i  t wou1 d  
3 r e q u i r e  the removal and d isposal  o f  approximately 10-20 f t  o f  extremely low 

1  evel a c t i v a t e d  concrete. Th is  i s n o t  des i rab le  e i t h e r  from considerat ion o f  

c o s t  o r  unnecessary use o f  d isposal  s i t e  space. 

The a1 t e r n a t i v e  acceptance c r i t e r i o n  establ  i shed by the  d i  smantl i ng 

order, i s  t h a t  "no person w i l l  rece ive  more than 10 mrem/year." This condi- 

t i o n  can be shown t o  be assured f o r  several d i f f e r e n t  uses o f  the  bu i l d ing .  

The loca t ions  t h a t  show exposure r a t e s  d i s t i ngu ishab ly  above background are 

shown i n  F igu re  20. The dashed rec tang le  i n  the  middle o f  t he  reac tor  room 

represents the  support b lock  f o r  t he  reac tor .  This i s  probably the  on ly  area w i t h  
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Figure 20. Net Exposure Rate ( 11 R/h)  a t  Location Exceeding Local 
Background i n  Reactor Room 
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true activation, and the adjacent locations probably show elevated readings 
due to activation within the support block, rather than in the floor outside 
it. 

The results of Figures 16 and 17 show that the overall average exposure 
rate in the reactor room is 12.9 pR/h compared to the average "natural back- 

ground" of 12.5 pR/h, for a net increase of 0.4 pR/h. Assuming occupancy of 
the room by a person managing a store-room, for example, for 2000 h per year, 
the exposure of that person would amount to approximately 0.8 mrem per year. 

The surface of the support block was excavated to depths (relative to the 
adjacent floor) ranging from about 2 in. at the edges to 15-22 in. in the 
center. Therefore, this surface is not directly useable as a floor. 

If a person worked for 2000 h a year at a desk located adjacent to the 
support block area, at the highest exposure rate location (2.2 vR/h above 
background), his dose would amount to 4.4 mrem per year. 

In order to make the facility fully useable the depression must be filled 
with new concrete. This would shield the most active areas with a minimum of 
15 in. of concrete. Assuming that all of the excess radiation is from Co-60 
at the surface, the resulting exposure rate at 1 meter above the new level 
floor surface would be reduced by at least a factor of 55. This would reduce 
the maximum observed value (9.4 pR/h above background) to less than 0.2 pR/h 
above background. Assuming that an individual 
per year, his dose would be less than 0.4 mrem 

Thus, reasonable uses of the facility will 
ing more than 10 mrem per year. 

worked at that location 2000 h 
per year. 

not result in a person receiv- 
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VI. CONCLUSIONS 

An appropriate survey has been conducted thoughout the area t o  be re- 
leased. All measured values of residual radioactivity are below the accept- 
ance 1 imit. The results of this  survey show s ta t is t ica l ly  that no residual 
contamination remains i n  this  area and demonstrate a negligible risk of there 
being any undetected contamination exceeding the acceptance limits. With the 
concurrence of the U.S. Nuclear Regulatory Commission, the facil i ty license 
will be voluntarily terminated and the area will he released for unrestricted 
use. 
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APPENDIX A 

The purpose o f  s t a t i s t i c a l  a n a l y s i s  i s  t o  conve r t  a l a r g e  amount of da ta  
i n t o  a manageable amount o f  understandable  information.  This  process  can 
involve a v a r i e t y  o f  mathematical techniques,  the simplest being the determi- 
na t ion  o f  an average ( o r  mean) va lue  f o r  a given set  of da ta .  This  simple 
de te rmina t ion  i s  improved upon by a l s o  c a l c u l a t i n g  the s tandard  dev ia t i on  of 
the d a t a  about  the mean, w h i c h  g ives  an e s t ima te  of the v a r i a b i l i t y  o f  the 

da ta .  In many c a s e s ,  this  v a r i a b i l i t y  r ep re sen t s  v a r i a t i o n s  both i n  the 
c h a r a c t e r i  s t i c s  being measured (average a1 pha a c t i v i t y  i n  one square  meter,  
f o r  example) and i n  measurement (due t o  random f l u c t u a t i o n s  i n  the d e t e c t o r  
e f f i c i e n c y  and background rad i  a t i  on 1 eve1 s) . 

the binominal,  o r  the Poisson d i s  
d i s t r i b u t i o n s  a r e  r e l a t i v e l y  well 

d i s t r i b u t i o n .  In  f a c t ,  t h e  Gauss 
bu t ion  of many d i f f e r e n t  k inds  of 

The s i g n i f i c a n c e  o f  these q u a n t i t i e s  (mean and s t anda rd  d e v i a t i o n )  
depends upon the d i s t r i b u t i o n  assumed f o r  the da ta .  Sometimes t h e r e  i s  a 
t h e o r e t i c a l l y  known d i s t r i b u t i o n  f o r  a p a r t i c u l a r  measurement process ,  such a s  

tri but ion f o r  count ing  r a d i o a c t i v i t y .  These 
by the Gaussian, o r  normal, 

ion  approximates the d i s t r i -  
and f o r  s i m p l i c i t y  i s  genera l ly  

assumed t o  be t h e  proper  d i s t r i b u t i o n .  The Gaussian d i s t r i b u t i o n  i s f r e -  
auen t ly  seen i n  the form o f  a bel l -shaped curve ,  w i t h  most va lues  occur r ing  
near  the mean va lue  and fewer and fewer va lues  e x i s t i n g  a t  i nc reas ing  d i s t ance  
from the mean, both g r e a t e r  than and 1 ess than the mean. 

approximated 
i a n  d i s t r i b u t  
measurements 

However, i t  i s  d i f f i c u l t  t o  d e r i v e  this b e l l  -shaped curve from exper i -  
mental d a t a  un l e s s  the da t a  a r e  s ~ e c i f i c a l l y  s e l e c t e d  t o  demonstrate t h e  
curve ,  and dev ia t i ons  from the d i s t r i b u t i o n  a r e  d i f f i c u l t  t o  see. A b e t t e r  
vers ion  i s  t h e  so -ca l l ed  "cumulative probabil  i t y  func t ion , "  which forms an 
S-shaped curve when p l o t t e d  i n  the usual manner. Th i s  can be f u r t h e r  improved 
by a d j u s t i n g  the a b s c i s s a  (the X-values on an X-Y graph)  s o  t h a t  the S-curve 
becomes a s t r a i g h t  1 ine.  T h i s  i s  a s tandard  s t a t i s t i c a l  technique and i s  the 
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b a s i s  f o r  spec i a l  graph paper  used f o r  p r o b a b i l i t y  a n a l y s i s  o f  da t a .  The par-  
ameters  o f  the Gaussian d i s t r i b u t i o n  ( t h e  mean and the s tandard  d e v i a t i o n )  a r e  
determined by the usual ca l  cul a t i  onal methods : 

- I: xi 
Mean = X = - N 

Standard dev ia t i on  = s = 

where X .  r e p r e s e n t s  the ind iv idua l  d a t a  va lues ,  and N i s  the number o f  
1 

poi n t s  . 

This  method i s  the b a s i s  f o r  the f i g u r e s  presen ted  e a r l i e r  i n  this  

r e p o r t ,  where the measured va lues  a r e  p l o t t e d  a g a i n s t  the d i s t a n c e  from the 
mean va lue ,  using the s tandard  dev ia t i on  o f  the assumed Gaussian d i s t r i b u t i o n  
a s  the u n i t .  

Where the d a t a  i s  n o t  well represen ted  by a  Gaussian d i s t r i b u t i o n  (and 
th is  i s  t r u e  o f  most c a s e s )  the depa r tu re  i s  r e a d i l y  apparen t :  the d a t a  
p o i n t s  do n o t  l i e  along a  s t r a i g h t  l i n e  r ep re sen t ing  the Gaussian d i s t r i -  
bu t ion .  In most c a s e s ,  th is  depa r tu re  t a k e s  a  s i n g l e  t y p i c a l  form. Much of  
the d a t a  l i es  along the t h e o r e t i c a l  s t r a i g h t  l i n e  w i t h  a  few p o i n t s  a t  either 
extreme l y i n g  somewhat above i t .  

T h i s  form can u s u a l l y  be i n t e r p r e t e d  a s  showing a  l a r g e  number of  uncon- 
taminated l o c a t i o n s  where the v a r i a b i l i t y  i s  due t o  random f l u c t u a t i o n s  i n  the 

measurements themselves,  w i t h  the balance being l o c a t i o n s  t h a t  harbor  more o r  
less r e s idua l  contaminat ion.  
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If the contaminated area i s  large,  there will be many points departing 
from the curve. In these cases, the points will not f i t  the theoretical 
s t r a igh t  l ine.  If most of the region in question is  contaminated, the d i s t r i -  
bution will be dominated by the contaminated data points, in a l i ne  of points 
generally sloping from the lower l e f t  to  the upper r i g h t ,  f i t t i n g  more or l e s s  
closely,  a theoretical s t ra ight  1 ine. 

To promote the quantitative use of sampling inspection i n  radiological 
surveys, several governmental agencies (the U. S. Nuclear Regulatory Comni ss i  on 
and the State of California) have established a policy fo r  the interpretation 
of survey data. A l l  survey resul t s  must be below the appropriate 1 imits and, 
i n  addition, the s e t  of data, when interpreted s t a t i s t i c a l l y ,  must indicate 
t h a t  there i s  l e s s  than a 10% risk of accepting a f a c i l i t y  in which 10% of 
the area i s  contaminated i n  excess of the 1 imits.  The mathematical methods 
used for  this interpretation are  explained i n  the next section. 

In t h i s  report ,  this analysis has been extended t o  provide a sampling 
inspecti on t e s t .  T h i s  analysis uses a standard qua1 i ty control technique 
called inspection by variables, i n  which the dis t r ibut ion of the measured 
values is used to  predict the probability tha t  other unmeasured values wou1 d 

exceed a specified l imit .  The standard t e s t  method requires calculating the 

mean (X) and the standard deviation(s).  Then, depending on the values chosen 
fo r  certain parameters tha t  r e f l ec t  the performance of the t e s t  accepting bad 
l o t s ,  o r  rejecting good l o t s ,  the necessary number of samples is determined 
and a multiplier,  k ,  i s  computed so tha t  the inequality 

where U i s  the acceptance 1 imit, representing an acceptable l o t .  In the 
present application, " lo t"  i s  used to  refer to  a major segment of the survey 
e f fo r t .  
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The parameters used i n  this t e s t  a r e  those recommended by the  S t a t e  of 
Cal i fornia ,  Radiologic Health Section, f o r  the  re lease  of a f a c i l i t y  f o r  
unres t r i c ted  use. These a r e  t he  so-called "consumers r i sk "  ( o r  be ta )  and t he  
"1 ot-to1 erance percent defective" ( LTPD). The val ues recommended f o r  these 
a r e  beta = 0.1 and LTPD = 10%. This means t h a t ,  i f  a l o t  passes the  accept- 
ance t e s t ,  the re  i s  one chance in  ten  (0.1 ) t h a t  10% of the  t o t a l  number of 
1 ocations i n  the  f a c i l  i t y  woul d have residual contamination exceedi ng the  

1 imi t. 

The usual manner of applying this inspection t e s t  i s  t o  use t ab l e s  giving 

t he  values of t he  sample s i z e  ( N )  and mu1 t ip1 i e r  ( k )  f o r  the  se lected values 
of beta and LTPD. In t he  present appl ica t ion,  the  number of measured values 
( N )  i n  each l o t  was used t o  compute k ,  and th is  value was used t o  cal cu la te  
X + ks. The computation of k i s  somewhat complicated, b u t  once programmed f o r  
t he  computer a s  p a r t  of  a data analys is  program, t he  complication i s  no 
obstacle  t o  i t s  use. 

w i t h  a = 1 -mJ 

2 
and b = K~~ - - 

n 

The value of K2 i s  t h a t  f o r  the  var iable  of a Gaussian d i s t r i bu t i on  
corresponding t o  the  LTPD value, and the  value of Kg i s  t h a t  f o r  the  
Gaussian variabl e correspondi ng t o  beta. 
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An area t h a t  shows detectable  contamination may sti 11 be acceptable f o r  
re lease  according t o  the  regulat ions i f  the  l eve l s  of contamination a r e  low 
enough. Acceptable limits have been es tabl ished by t he  U.S. Nuclear Regu- 
1 atory Commi ss ion,  a s  shown i n  Appendix B', and several Agreement S ta tes .  
Clearly,  a l l  measured values must be l e s s  than the  speci f ied  limits f o r  an 
area t o  be acceptable. In the  f igures ,  (6-15) these 1 imits a r e  shown a s  hori- 
zontal l i n e s  marked i n  the  graph by an "x." Review of the  f igures  shows t h a t ,  
i n  most cases,  a l l  data points  1 i e  below the  1 imi t. The inspection t e s t  
r e s u l t s  i n  a ve r t i ca l  l i n e  on each graph, marked by an x where i t  crosses  the  
horizontal 1 imit l i n e .  A theoret ica l  s t r a i g h t  1 ine i s  calculated f o r  each 
d i s t r i bu t i on  of data points ;  this  shows a s  a l i n e  sloping more o r  l e s s  from 
the  lower l e f t  t o  the  upper r igh t .  The cleaner an area i s ,  the  c lose r  t o  the  
horizontal th is  l i n e  wi l l  be. If  th is  l i n e  passes below the  x, the  survey 
area i s  acceptable according t o  this s e t  of well es tabl ished s t a t i s t i c a l  c r i -  
t e r i a .  (Any locat ions  w i t h i n  the  area t h a t  were measured t o  be contaminated 
i n  excess of the  1 i m i  t ,  would s t i l l  need t o  be decontaminated t o  a 1 eve1 1 ess  
than the  1 imi t. ) 
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U.S. ATOMIC ENERGY COMMISSION 

REGULATORY GUIDE 
DlRECTORATE OF REGULATORY STANDARDS 

REGULATORY GUIDE 1.86 

TERMINATION OF OPERATING LICENSES 
FOR NUCLEAR REACTORS 

A. INTRODUCTION : 

Section 50.51, "Duration of license, renewal," of 10 
CFR Part SO, "Licensing of Production and Utilization 
Facilities," requires that each license to operate a 
production and utilization facility be issued for a 
specified duration. Upon expiration of the specified 
period, the license may be either renewed or terminated 
by the Commission. Section 50.82, "Applications for 
termination of licenses," specifies the requirements that 
must be satisfied to terminate an operating license, 
including the requirement that the dismantlement of the 
facility and disposal of the component parts not be 
inimical to the common defense and security or to the 
health and safety of the public. This guide describes 
methods and procedures considered acceptable by the 
Regulatory staff for the termination of operating 
licenses for nuclear reactors. The Advisory Committee 
on Reactor Safeguards has been consulted concerning 
this guide and has concurred in the regulatory position. 

8. DISCUSSION 

When a licensee decides to terhnate his nuclear 
reactor operating license, he may, as a first step in the 
process, request that his operating license be amended to 
restrict him to possess but not operate the facility. The 
advantage to the licensee of converting to such a 
possession-only license is reduced surveillance require- 
ments in that periodic surveillance of equipment im- 
portant to the safety of reactor operation is no longer 
required. Once this possession-only license is issued, 
reactor operation is not permitted. Other activities 
related to cessation of operations such as unloading fuel 
from the reactor and placing it in storage (either onsite 
of offsite) may be continued. - 

LIsAEC REGULATORY GUIDES 

Rmuletav G u m  m kwd to dncritn ml m k a  miWle to th. mblic 

A licensee having a possession-only license must 
retain, with the Part 50 license, authorization for special 
nuclear material (10 CFR Part 70, "S~pecial Nuclear 
Material"), byproduct material (10 CFR Part 30, "Rules 
of General Applicability to Licensing of Byproduct 
Material"), and source material (10 CFR Part 40, 
''Licensing of Source Material"), until the fuel, radio- 
active components, and sources an removed from the 
facility. Appropriate administrative controls and facility 
requirements are imposed by the Part 50 license and the 
technical specifications to assure that proper surveillance 
is performed and that the reactor facility is maintained 
in a safe condition and not operated. 

A possession-only license permits various options and 
procedures for decommissioning, such as mothballing, 
entambment, or dismantling. The requirements imposed 
depend on the option selected. 

Section 50.82 provides that the licensee may dis- 
mantle and dispose of the component parts of a nuclear 
reactor in accordance with existing regulations. For 
research reactors and critical facilities, this has usually 
meant the disassembly of a reactor and its shipment 
offsite, sometimes to another appropriately licensed 
organization for further use. The site from which a 
reactor has been removed must be decontaminated, as 
necessary, and inspected by the Commission to deter- 
mine whether unrestricted access can be approved. In 
the case of nuclear power reactors, dismantling has 
usually been accomplished by shipping fuel offsite, 
making the reactor inoperable, and disposing of some of 
the radioactive components. 

Radioactive components may be either shipped off- 
site for burial at an authorized burial ground or secured 



on the site. Those radioactive materials remaining on the 
site must be isolated from the public by physical barriers 
or other means to prevent public acccs to hazardous 
lcvcls of radiation. Survcillancc is necessary to assure the 
lorip term tntepri!) of the harriers. The amount of 
wl. :illm.c ~~quir t -d  drpc~ltls ityon ( I )  llir potentid 
11.17.1td to I I I C  IIC,.:I!I and safety of the public from 
radioactive mntcri:~l rrmaining on thc site and (2) the 
integrity of the physical barriers. Before areas may be 
relc~sed fbr unrestricted use. they must have been 
decontaminated or the radioactivity must have decayed 
to less than prescribed limits (Table I). 

The hazard associated with the retired facility is 
evaluated by cortsidcring tlic mount  and : type of 
remaining contamination, the degree of confinement of 
the remaining radioactive materials, the physical security 
provided by the confinement, the susceptibility to 
release of radiation as a result of natural phenomena, 
and the duration of required surveillance. 

C. REGULATORY POSITION 

1. APPLICATION FOR A LICENSE TO POSSESS BUT 
NOT OPERATE (POSSESSION-ONLY LICENSE) 

A request to amend an operating license to a 
possession~nly license should be made to the Director 
of Licensing, U.S. Atomic Energy Commission, Washing- 
ton, D.C. 20545. The request should include the 
following information: 

a. A description of the current status of the facility. 

b. A description of measures that will be taken to 
prevent criticality or reactivity changes and to minimize 
releases of radioactivity from the facility. ' 

c. Any proposed changes to  the technical specifica- 
tions that reflect the possession-only facility status and 
the necessary disassemblylretirement activities to be 
performed. 

d. A safety analysis of both the activities to be 
accomplished and the proposed changes to the technical 
specifications. 

e. An inventory of activated materials and their 
location in the facility. 

2. ALTERNATIVES FOR RWCI'OR RETIREMENT 

Four alternatives lor  rrtiremcnt of nuclear reactor 
fxilities are considered acceptable by the Regulatory 
staff. These are: 

a. Mothbrlling Mothballing of a nuclear reactor 
facility consists of putting the facility h a state of 
protective storas.  In general, the facility may be left 
intact t x a p t  that dl fuel lr~re'mblies and the ndioactive 
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fluids and waste should be removed from the site. 
Adequate radiation monitoring, environmental surveil- 
lance, and appropriate security procedures should be 
cstablisl1ed under a possession-only license to ensure that 
the health and safety of the publii is not endangered. 

b. In-Place Entombment. In-place entombment con- 
sists of sealing all the remaining highly radioactive or 
contaminated components (e-g., the pressure vessel and 
reactor internals) within a structure integral with the 
biological shield after having all fuel assemblies, radio- 
active fluids and wastes, and certain selected com- 
ponents shipped offsite. The structure should provide 
integrity over the period of time in which significant 
quantities (greater than Table I levels) of radioactivity 
remain with the material in the entombment. An 
appropriate and continuing surveillance program should 
be established under a possessiondy license. 

c. Removal of Radioactive Components and Dis- 
mantling. All fuel assemblies, radioactive fluids and 
waste, and other materials having activities above ac- 
cepted unrestricted activity levels (Table I) should be 
removed from the site. The facility owner may then have 
unrestricted use of the site with no requirement for a 
license. If the facility owner so desres, the remainder of 
the reactor facility may be dismantled and all vestiges 
removed and disposed of. 

d. Conversion to a New Nuclear System or a Fossil 
Fuel System. This alternative, which applies only to 
nuclear power plants, utilizes the existing turbine system 
with a new steam supply system. The original nuclear 
steam supply system should be separated from the 
electric generating system and disposed of in accordance 
with one of the previous three retirement alternatives. 

3. SURVEILLANCE AND SECURITY FOR THE R E  
T IREMENT ALTERNATIVES WHOSE FMAL 
S T  AT,US R EQ Ul RES A POSSESSION-ONLY 
LICENSE 

A facility which has been licensed under a posses- 
sion-only license may contain a significant amount of 
radioactivity in the form of activated and contaminated 
hardware and structural materials. Surveillance and 
commensurate security should be provided to assure that 
the public health and safety are not endangered. 

a. Physical security to prevent inadvertent exposure 
of personnel should be provided by multiple locked 
barriers. The presence of these barriers should make it 
extremely difficult for an unauthorized person to gain 
access to areas where radiation or contamination levels 
exceed those specified in Regulatory Position C.4. To 
prevent inadvertent exposure, radiation areas above 5 
mR/hr, such as near the activated primary system of a 
power plant, should be appropriately marked and should 
not be accessible e x a p t  by cutting of welded closures or 
the disassembly and removal of substantial structures 
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and/or shielding material. Means such as a remote- 
readout intrusion alarm system should be provided to - indicste to designated personnel when a physical barrier 

-- is penetrated. Security personnel that provide access 

(< 1 
; control to the facility may be used instead of the 

physical barriers and the intrusion alarm systems. 

b. The pl~ysical barriers to unauthorized entrance 
into the facility, e.g., fences, buildings, welded doors, 
and access openings, should be inspected at least 
quarterly to  assure that these barriers have not deterior- 
ated and that locks and locking apparatus are intact. 

c. A facility radiation survey should be performed at 
least quarterly to verify that no radioactive material is 
escaping or k ing  trrrnsportcd through the cqntainnlent 
barriers in the facility. Sampling should be done along 
the most probable path by which radioactive material 
such as that stored in the inner containment regions 
could be transported to the outer regions of the facility 
and ultimately to the environs. 

d. An environmental radiation survey should be 
performed at least semiannually to verify that no 
signficant amounts of radiation have been released to the 
environment from the facility. Samples such as soil, 
vegetation, and water should be taken at locations for 
which statistical data has been established during reactor 
operations. 

e. A site representative should be designated to be 
responsible for controlling authorized access into and 
movement within the facility. 

f. Administrative procedures should be established 
for the notification and reporting of abnormal occur- 
rences such as (1) the entrance of an unauthorized 
person or persons into the facility and (2) a significant 
change in the radiation or contamination levels in the 
facility or the offsite environment. 

g. The following reports should be made: 

( I )  An annual report to the Director of Licensing, 
U.S. Atomic Energy Commission, Washington, D.C. 
20545, describing the results of the environmental and 
facility radiation surveys, the status of the facility, and 
an evaluation of the performance of security and 
surveillance measures. 

(2) An abnormal occurrence report to the Regula- 
tory Operations Regional Office by telephone within 24 
hours of discovery of an abnormal occurrence. The 
abnormal occurrence will also be reported in the annual 
report described in the preceding item. 

h. Records or logs relative to the following items 
should be kept and retained until the license is termi- 
nated, after which they may be stored with other plant 
rrcortts: 

. . 
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(1) Environmental surveys, 

(2) Facility radiation surveys, 

(3) Inspections of the physical barriers, and 

(4) Abnormal occurrcnccs. 

4. DECONTAMINATION FOR RELEASE FOR UN- 
RESTRICTED USE 

If it is desired to terminate a license and to eliminate 
any further surveillance requirements, the facility should 
be sufficiently decontaminated to  prevent risk to the 
public healtlr and safety. Aftcr the dccontamirtation is 
satisfactorily accomplisl~ed and the site inspected by 
the Commission, the Commission may authorize the 
license to be terminated and the facility abandoned or 
released for unrestricted use. The licensee should per- 
form the decontamination using the following guide- 
lines: 

a. The licensee should make a reasonable effort to 
eliminate residual contamination. 

b. No covering should be applied to radioactive 
surfaces of equipment or structures by paint, plating, or 
other covering material until it is known that contamina- 
tion levels (determined by a survey and documented) are 
below the limits specified in Table I. In addition. a 
reasonable effort should be made (and documented) to 
further minimize contarnination prior to any such 
covering. 

c. The radioactivity of the interior surfaces of pipes, 
drain lines, or ductwork should be determined by 
making measurements at all traps and other appropriate 
access points, provided contamination at these locations 
is likely to be representative of contamination on the 
interior of the pipes, drain lines, or ductwork. Surfaces 
of premises, equipment, or scrap which are likely to be 
contaminated but are of such size, construction, or 
location as to make the surface inaccessible for purposes 
of measurement should be assumed to be contaminated 
in excess of the permissable radiation limits. 

d. Upon request, the Commission may authorize a 
licensee to relinquish possession or control of premises, 
equipment, or scrap having surfaces contaminated in 
excess of the limits specified. This may include, but is 
not limited to, special circumstances such as the transfer 
of premises to another licensed organization that will 
continue to work with radioactive ~ t e r i a l s .  Requests 
for such authorization should provide: 

(1) Detailed, specific information' describing the 
premises, equipment, scrap, and radioactive con tarni- 
nants and the nature, extent, and degree of residual 
rurfaa contamination. 



(2) A detailed health and safety analysis indi- 
cating that the residual amounts of materials on surface 
areas, together with other considerations such as the 
prospective use of the premises, equipment, or scrap, are 
unlikely to result in an unreasonable risk to the health 
and safety of the public. 

e. Prior to release of the premises for unrestricted 
use, the licensee should make a comprehensive radiation 
survey establishing that contammation is within the 
h i t s  specified in Table I. A survey report should be 
filed with the Director of Licensing, U.S. Atomic Energy 
Commission, Washington, D.C. 20545, with a copy to 
the Director of the Regulatory Operations Regional 
Office having jurisdiction. The report should be filed at 
least 30 days prior to the planned date of abandonment. 
The survey report should: 

(1) Identify the premises; 

(2) Show that reasonable effort has been made to 
reduce residual contamination to as low as practicable 
levels; 

- (3) Describe the scope of the survey and the 
general procedures followed; and 

(4) State the finding of the survey in units 
specified in Table 1. 

After review of the report, the Commission may 
inspect the facilities to confirm the survey prior to 
granting approval for abandonment. 

5. REACTOR RETIREMENT PROCEDURES 

As indicated in Regulatory Position C.2, several 
alternatives are acceptable for reactor facility retirement. 
If minor disassembly or "mothballing" is planned, this 
could be done by the existing operating and mainte- 
nance procedures under the license in effect. Any 
planned actions involving an unreviewed safety question 
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or a change in the technical specifications should be 
reviewed and approved in accordance with the require- 
ments of 10 CFR 550.59. 

If major structural changes to radioactive components 
of the facility are planned, such as removal of the 
pressure vessel or major components of the primary 
system, a dismantlement plan including the information 
required by $50.82 should be submitted to theCommis- 
sion. A dismantlement plan should be submitted for all 
the alternatives of Regulatory Position C.2 except 
mothballing. However, minor disassembly activities may 
stiU be performed in the absence of such a plan, 
provided they are permitted by existing operating and 
maintenance procedures. A dismantlement plan should 
include the following: 

a. A description of the ultimate status of the facility 

b. A description of the dismantling activities and the 
precautions to be taken. 

c. A safety analysis of the dismantling activities 
including any effluents which may be released. 

d. A safety analysis of the facility in its ultimate 
status. 

Upon satisfactory review and approval of the dis- 
mantling plan, a dismantling order is issued by the 
Commission in accordance with $50.82. When dis- 
mantliig is completed and the Commission has been 
notified by letter, the appropriate Regulatory Opera- 
tions Regional Office inspects the facility and verifies 
completion in accordance with the dismantlement plan. 
If residual radiation levels do not exceed the values in 
Table I, the Commission may terminate the licens. If 
these levels are exceeded, the licensee retains the 
possession-only license under which the dismantling 
activities have been conducted or, as an alternative, may 
make application to the State (if an Agreement State) 
for a byproduct materials license. 
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TABLE I 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

U-nat, U-235, U.238, and 
associated decay products 

Beta-gamma emitters (nuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above. 

5,000 dprn a/ 100 cm2 

1000 dpm/100 cm2 

5000 dprn &y/ 100 cm2 

15,000 dprn a/ 100 crn2 

300 dpdlOO cm2 

15,000 dprn &y/lOO cm2 

1,000 dprn a/ 100 cm2 

20 dpm/ 1 00 cm2 

1000 dprn Brl l00 cm2 

%R surface contunination by both alpha- and beta-gammaunitting nudides exists, the limits established for alpha- and 
betqammemitting nuclides sbould apply independently. 

b ~ s  wed in this table, dpm (didntegrations pcr minute) means the rate of eminion by radioactive mptexial u determined by conecting 
the ccunts per minute okRIIsd by an appmpriate detector for background, effldency, and geometric facton awciated with the 
mrtrumcntation 

%eanvnnents of avenge contaminant should not be averaged wer more than 1 squrue meter. For objects of less nufa? area, the 
average should be derived for each such object - 
bn, maximum contamination kvel applies to an m a  of not more than 100 an2. 
bibe am-t of removable radioactive material per 100 cm2 of surface uu l o u l d  & determined by wiping that a m  with dry Hter or 
soft absorbent paper. applymg moderate pressure, and asesJing the amount of radioactive material on the wipe with an appropriate 
instrument of known efftciency. When removable contamination on objccta of leu surface area is determined, the pertinent h k  
should be reduced proportionally and the entin surface should be wiped. 
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FEB 2 2 1583 

! ~ r .  1 M. E. Remley, Director 
Heal th, Safety and Radi a t i  on Services 

8 8  1983 
Rockwell Internat ional  Corporation ENERcy S Y S t a  GRQ,~ 

,8900 DeSoto Avenue 
Canoga Park, Cal i forn ia 91 304 
I 
Dear Dr.  Remley: 

, 

The C o n i  ss i  on has issued the enclosed Order tha t  authorizes you t o  dismantle 
the Rockwell Internat ional  L-85 Nuclear Examination Reactor i n  accordance w i th  
your appl icat ion dated March 10, 1980, as amended by l e t t e r  dated December 14, 
1982. The dismantling plan replaces the Technical Specif ications i n  t h e i r  
en t i re ty .  Since the fue l  and radioact ive sources have been shipped o f f s i t e  
t o  authorized receivers, we w i l l  consider termination o f  License No. R-118 
a f t e r  the reactor has been d i  mant led  and residual rad ioac t iv i t y  has been 
reduced t o  leve ls  specif i e d  i n  the enclosed order authorizing dismantl ing. 

The re1 ated Safety Evaluation, Envi ronmental Impact Appraisal , and Negative 

F A C.ER 
Declaration are a1 so enclosed. 

A copy o f  the Order and Negative Declaration are being f i l e d  w i th  the Of f ice 
of the Federal Register f o r  pub1 ication. 

Si ncerely , 

Darre l l  G. E i  senhut, Di rector  
Div is ion o f  Licensing 

ZULtT N8IJ 

aEn7s .w  I WI 1 Enclosures: 
UUDERS iieq 1 '  
:WIRY 1 1 . o r d e r - ~ u t h o r i z i n g  Dismantling 

2. Safety   valuation 
- 

3. Environmental Impact Apprai sal 
4. Negative Declaration 

cc w/enclosures: 
See next page 
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Rockwell In ternat ional  Incorporation -2- 

Sacramento County Board of 
Supervisors 

827 7th  S t r e e t ,  Room 424 
Sacramento, Cal i fornia 9581 4 

Office o f  Intergovernmental 
Management - Sta t e  of California 

1400 10th S t r e e t ,  Room 108 
Sacramento, California 95814 

California Department of  Health 
ATTN: Chief, Environmental 

Radiation Control U n i t  
Radiological Health Section 
714 P S t r e e t ,  Room 498 
Sacramento, Ca1 i fo rn ia  95814 
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ORDER AUTHORIZING DISMANTLING OF FACILITY 
AND DIS- Ok cm 

By appl icat ion dated March 10, 1980, as amended by l e t t e r  dated December 14, 

1982, Rockwell Internat ional  ( the 1 icensee) requested author izat i  on t o  dismantle 

i t s  L-85 Nuclear Exami na t l  on Reactor ( the f a c i l i t y )  , 1 ocated a t  the 1 i censee's 

s i t e  a t  Santa Susana F i e l d  Laboratory, Ventura County, Cali fornia, and t o  dispose 

o f  the component parts, i n  accordance w i th  the plan submitted as par t  o f  the 

appl i cation. A "Notice o f  Proposed Issuance o f  Orders Authorizi ng D i  smantl i ng 

o f  F a c i l i t y ,  D i  sposi t i o n  of  Component Parts, and Termination o f  F a c i l i t y  License" 

was pub1 ished i n  the Federal Register on A p r i l  30, 1980 (45 FR 30759). No 

request f o r  a hearing or p e t i t i o n  f o r  leave t o  intervene was f i l e d  fol lowing 

not ice o f  the proposed action. 

The Nuclear Regulatory Comnission ( the  Comni ssion) has reviewed the 

appl icat ion i n  accordance wi th  the provisions o f  the Comnission's rules and 

regulations and has found tha t  the dismantling and disposal o f  component parts 

under the 1 icensee's dismantling plan w i l l  be i n  accordance wi th  the regulations 

i n  10 CFR Chapter I, and w i l l  not  be in imical  t o  the comnon defense and security 

o r  t o  the health and safety o f  the public. The basis f o r  the f indings i s  set 

f o r t h  i n  the concurrently i ssued Safety Evaluation by the Office of  Nuclear 

Reactor Regulation. 

The Comni ssion has prepared an envi ronmental impact appraisal f o r  

t h i s  action. Based on tha t  appraisal, the Comnission has determined that  

t h i s  act ion w i l l  not  resu l t  i n  any s ign i f i can t  environmental impact and 

t h a t  an environmental impact statement need not be prepared. 
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L .  . * 
Accordingly , Rockwell Internat ional  i s  hereby authorized t o  dismantle 

the f a c i l i t y  covered by Faci 1 i t y  License No. R-118, and dispose o f  the 

component parts i n  accordance w i th  i t s  corrected dismantling plan dated 

December 14, 1982 and the Comnission's rules and regulations. 

After completion o f  the d i  smantl i ng and decontamination o f  the reactor, 

the submission o f  a report  on the radiat ion survey t o  confirm tha t  radiat ion 

leve ls  i n  the f a c i l i t y  area meet the values defined i n  the dismantling plan, 

and i nspecti on by representatives of the Comi ssion, consideration w i  11 be 

given t o  whether a fur ther  order should be issued terminating F a c i l i t y  License 

NO. R-118. 

For fur ther  deta i ls  wi th  respect t o  t h i s  action see (1) the application 

f o r  author izat ion t o  dismantle f a c i l  i t y  and dispose o f  component parts dated 

March 10, 1980, as revised by l e t t e r  dated December 14, 1982, (2) the 

C o n i  ssion' s re1 ated Safety Eva1 uation, (3) the Comni ss i  on's Environmental 

Impact Appraisal, and (4) the Comnission's Negative Declaration dated 

n0 2 2 I983 (which i s  a1 so bet ng pub1 ished i n  the Federal Register) . 
A l l  o f  these items are available f o r  publ ic  inspection a t  the Comission's 

Publ ic Document Room, 1717 H Street, NOW., Washington, D.C. A copy o f  items 

(2) and (3) may be obtained upon request addressed t o  the U. S. Nuclear 

Regulatory C o n i  ssion, Washington, D.C. 20555, Attention: Director, 

D i v i s ion  o f  L i  censing. 

Dated a t  Bethesda, Maryland, t h i s  22nd day of February 1983. 

FOR THE NUCLEAR REGULATORY C M I S S I O N  

Div is ion o f  ~ i c e n s i n g  
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WASHINGTON. 0. C. 20555 

SAFETY EVALUATION BY THE 
OFF I CETUUC-ULAT I ON 

SUVPZSKT~NG ORDER AuTHORI~ING D I S M A N ~ N G  
OF I- A C m  AND DISPDSITiDhlOT-CCIMPONENT PARTS 

ROCKWELL IN~~RNAT~ONAL CORPFRA~ON 
L-83 REACTOR 

DOCR-75 

Introduct ion 

By appl i ca t i on  dated March 10, 19'80, as amended by l e t t e r  dated December 14, 
1982, Rockwell International Corporation ( the 1 icensee) requested authori- 
zat ion t o  dismantle i t s  L-85 Nuclear Examination Reactor and dispose of i t s  
component parts i n  accordance w i th  i t s  dismantling plan. 

The L-85 reactor i s  a homogeneous, solution-type research reactor licensed 
t o  operate a t  a maximum power leve l  o f  3 kilowatts, thermal. The fuel  i s  
a solut ion o f  water and f u l l y  enriched uranyl sulfate. The fue l  solution 
i s  contained i n  a 1-foot diameter, spherical, stainless steel vessel that  
i s  surrounded by a graphite re f lec to r .  Two safety rods and two control 
rods are inserted. 

I / 

On July  29, 1982, the uranyl su l fa te  solut ion was removed from the reactor - 
core and on September 28, 1982, i t was shipped t o  the Idaho Nuclear 
Engineering Laboratory f o r  processing. Cool ant water wi th  radioact iv i ty  
concentration o f  about .O1 MPC has been drained, so the only radioact iv i ty  
remaining i s  t ha t  produced by act ivat ion during the years of operation. 
Subsequent t o  the removal and o f f s i t e  shipment o f  the fuel, Rockwell 
In ternat ional  (RI ) submitted an amended application f o r  d i  smantl ing  by 
l e t t e r  dated December 14, 1982. 

Evaluation 

The R I  appl icat ion indicates t h a t  only about 1.3 C i  of  t o t a l  residual 
a c t i v i t y  remains, mostly i n  core vessel, steel re f l ec to r  tank and the 
control  rods. 

The d i  smantli ng plan indicates d i  smantl i ng and removal o f  a1 1 components 
and act ivated structural  materials w i l l  be conducted i n  a manner such that  
rad ioac t i v i t y  readings w i l l  be consistent wi th  Table 1 o f  Regulatory Guide 1.86. 

Table 1 i n  the R I  appl icat ion indicates tha t  decontamination a c t i v i t i e s  
w i l l  reduce contamination t o  a leve l  o f  5 ~ R / h r  above the background.. . 
"or the occupancy o f  the f a c i l i t y  must be l im i ted  so tha t  no person w i l l  
recei  ve more than 10 mRem/yr." 
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ENVIRONMENTAL IMPACT APPRAI SAL 

SUPPORTING ORDER AUTHORIZING DISMANTLING OF 

FACILITY AND DISPOSITION OF COMPONENT PARTS 

ROCKWELL INTERNATIONAL CORPORATION 

DOCKET NO. 50-375 

Introduction 

By application dated March 10, 1980, as revised December 14, 1982, Rockwell 
Internation Corporation (RI ) appl i e d  for  authorization t o  dismantle i t s  L-85 
Nuclear Examination Reactor, dispose of i t s  component par ts ,  and terminate the 
f a c i l i t y  1 icense. T h i s  evaluation deals w i t h  those features and character is t ics  
of reactor dismantling and disposit ion of component par ts  which may affect  the 
envi ronment. 

Discussion 

The L-85 Nuclear Examination Reactor i s  a small research reactor tha t  operated 
a t  a maximum of 3 kW thermal. The concurrently issued Safety Evaluation discusses 
the construction of the reactor and the safety aspects of dismantling. The reactor 
was originally located a t  corporate f a c i l i t i e s  i n  Downey, Ca1 i fornia  u n t i l  1956, 
where i t  operated a t  0.3 watts. I t  was moved t o  i ts  present location i n  the RI 
Santa Susana Field Laboratory where i t  was modified t o  increase i t s  power level t o  
the current level of 3 kbf. 

Envi ronmental Considerations 

Radioactive waste material produced during dismantling, such as paper towel s, 
gloves and wipes, will be disposed of a t  an authorized radioactive waste burial 
s i t e .  The reactor components, other than the reactor core, w i l l  be decontaminated, 
stored, o r  disposed as  scrap. Those reactor components tha t  remain radioactively 
contaminated or  activated w i l l  be shipped t o  an authorized burial s i te .  The fuel 
has already been drained and shipped t o  a Department of Energy ( D O E )  fac i l  i ty for  
processing. RI proposes t o  remove a l l  byproduct material s radioactive wastes, and 
radioactive components from the reactor f a c i l i t y  . Radioactivity w i l l  be reduced 
t o  5 ~ R / h r  above background. RI has indicated tha t  they do not now have plans t o  
use the  space occupied by the reactor fo r  other ac t iv i t i e s  following dismantling, 
a t  l e a s t  not i n  the near future (personal comnica t ions  w i t h  M. A. Remley by 
H. Bernard). 
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Therefore, dismantl ing w i l l  reduce rad ioac t i v i t y  t o  v i r t u a l l y  indist inguishable 
background and w i l l  cause no s i g n i f i c a n t  envi ronmental impact. 

A1 ternat ives t o  Di  smantl i ng of Reactor and D i  sposal o f  Components 

The reactor  has not been operated f o r  about 2 years and there are no plans 
o r  need f o r  fu tu re  operation. The other reasonable a l te rna t i ve  t o  dismantling 
i s  t o  leave the reactor where i t  i s, secure the f a c i l i t y  and continue monitoring. 
However, as a l l  o f  the short-1 i ved  rad ioac t i v i t y  has already decayed, the measures 
necessary f o r  dismantl ing i n  the  f u tu re  would be s im i l a r  t o  those considered f o r  
d ismant l ing and disposal a t  t h i s  time. 

Long Term Ef fec ts  o f  Oismantl i n g  and Disposal o f  Components 

As the  reactor fue l  has already been shipped t o  a DOE f a c i l i t y  f o r  processing 
and any radioact ive reactor components o r  structures w i l l  be disposed o f  a t  
an authorized bu r i a l  s i te ,  and decontamination w i l l  be accomplished t o  
5 II R/hr above background, there w i l l  no long term e f f ec t s  due t o  dismantling 
and disposal o f  t h i s  f a c i l i t y .  

Concl u s i  on 

We conclude t h a t  there w i l l  be no s i  gni f i cant envi ronmental impact associated 
w i t h  the dismantl ing o f  the L-85 Nuclear Examination reactor f a c i  1 i t y  and 
disposal o f  i t s  component parts, and t h a t  no environmental impact statement i s  
requi red t o  be w r i t t e n  f o r  dismantl ing t he  f a c i l i t y  and disposal o f  i t s  component 
parts. 

Dated: February 22, 1983 
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FOR THE 

ROCKWELL INTERNATIONAL CORPORATION 

L-85 NUCLEAR EXAMINATION REACTOR 

DOCKET NO. 50-375 

The U. S. Nuclear Regulatory Commission ( the  Commission) has considered 

the  Order authorizing dismantl ing of f a c i l i t y  and disposition of component 

parts  f o r  the Rockwell International Corporation ( the  1 icensee) L-85 Nuclear 

Examination Reactor operated under Facil i ty  License No. R-118. The Order 

authorizes the l icensee t o  disassemble the reactor which had operated a t  power 

1 eve1 s up t o  3 kW (thermal 1, and t o  dispose of the component parts. 

The Comnission's Office of Nuclear Reactor Regulation has prepared an 

environmental impact appraisal fo r  this t raining reactor. On the basis of 

this appraisal,  the Comi ssion has concluded tha t  an environmental impact 

statement f o r  t h i s  part icular  action is  not warranted because there w i l l  be 

no s igni f icant  environmental impact a t t r ibutable  t o  the proposed action. 

The environmental impact appraisal is avai 1 able fo r  pub1 i c  inspection a t  

the Commission's Public Document Room a t  1717 H Stree t ,  N.W., Washington, D.C. 

a Dated a t  Bethesda, Maryland, this 22nd day of February 1983. 

FOR THE NUCLEAR REGULATORY COMMISSION 

Darrell G. E i  senhut, Director 
Division of Licensing 


