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MEMORANDUM TO 

FROM : 

SUBJECT 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 205554001 

February 4, 1997 

Ronald R .  Bellamy. Chief 
Decommissioning and Laboratory Branch, DNMS 
Region I 

John W .  N .  Hickey. Chief 
Low-Level Waste and Decom&si oni ng 

D i  v i  s i  on o f  Waste Management. NMSS 

I: 
--YZ 2p ,/' 

Projects Branch 

REGIONAL TECHNICAL ASSISTANCE REQUEST REGARDING 
WESTINGHOUSE DOSE ASSESSMENT 

As requested i n  the aforementioned technical assistance request, we have 
completed our review o f  t he  l icensee's request t o  leave residual contamination 
i n  place i n  three loca t ions  where contamination l eve l s  exceed the NRC c r i t e r i a  
f o r  release f o r  un res t r i c ted  use as spec i f ied  i n  the 1981 NRC Branch Technical 
Pos i t ion  (BTP) "Disposal o r  Onsite Storage o f  Thorium o r  Uranium Waste from 
Past Opergtions" and Regulatory Guide 1.89. The three locat ions include 
10,000 f t  o f  s o i l  under Bu i l d ing  7 .  950 fee t  o f  storm d ra in  pipe (Pipe A)  
along s i t e  roadways, and 110 f e e t  o f  storm d ra in  pipe (Pipe B) under 
Bu i ld ing  7 .  The l icensee provided dose assessments t o  i l l u s t r a t e  t h a t  t he  
remaining contamination w i l l  not  r e s u l t  i n  estimated pub l i c  doses i n  excess o f  
15 mrem/yr. 

Our review focused on the  appropriateness o f  the dose assessments and whether 
or not the decontamination e f f o r t  appl ied t o  these three areas resu l ted  i n  
residual contamination t h a t  was as l o w  as reasonably achievable (ALARA) . 
our review, we concluded t h a t  the remediation e f f o r t s  were not ALARA and t h a t  
the information and dose assessments provided were not s u f f i c i e n t  t o  a l low 
unres t r i c ted  release o f  these areas. Spec i f i c  comments, questions, and 
recommendations based on our review o f  t he  Westinghouse Dose Assessment are 
provided i n  the attachment. 
Donna Moser o f  my s t a f f  on (301) 415-6753. 
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U . S. NUCLEAR REGULATORY COMMISSION REVIEW 
OF RADIOLOGICAL DOSE ASSESSMENTS FOR 

WESTINGHOUSE ELECTRIC CORPORATION 

BACKGROUND 

Westinghouse E l e c t r i c  Corporation ( l icensee)  has completed remediation and 
f i n a l  survey a c t i v i t i e s  a t  i t s  l icense f a c i l i t y  i n  Bloomfield. New Jersey. 
The licensee has determined t h a t  NRC unres t r i c ted  release c r i t e r i a  has been 
met i n  a l l  but three s p e c i f i c  cases. 
o f  the three cases t o  i l l u s t r a t e  t h a t  the  remaining contamination w i l l  no t  
r e s u l t  i n  estimated pub l i c  doses i n  excess o f  15 mrem/yr. 
assessments f o r  each scenario are described and addressed below. 

Dose assessments were provided f o r  each 

The dose 

Case #1 - So i l  and Bedrock Beneath Bu i ld inq  7 

Based on the 1 i censee's dose assessment, approximately 10.000 ft3 o f  urani  um 
contaminated s o i l  remains beneath the  basement o f  Bu i ld ing  7 w i t h  an average 
concentration o f  154 pCi/g and a maximum concentrgt ion o f  779 pCi/g. 
l icensee has removed 150 fee t  o f  pipes and 800 f t  o f  s o i l  and concrete and 
the ex i s t i ng  excavated trenches extends t o  the  bedrock. 
contamination i s  estimated t o  extend 3 t o  6 feet ho r i zon ta l l y  from each trench 
and 18 inches v e r t i c a l l y  i n t o  the  bedrock. 
Bu i ld ing  7 average 1 pCi/g and are assumed t o  be background. The l icensee 
estimates tha t  the  add i t iona l  cost  t o  remediate the  s o i l  t o  BTP Option 1 
re1 eases 1 evel s would be $1,051,862. 

The 

Remaining 

Levels o f  thorium measured under 

The 1 icensee performed two dose ca lcu la t ions  t o  demonstrate t h a t  the remaining 
contaminated s o i l  does no t  r e s u l t  i n  a s i g n i f i c a n t  dose t o  the pub l ic .  The 
f i r s t  dose ca l cu la t i on  was performed using the  computer modeling code 
MICROSHIELD t o  evaluate the  external  dose r a t e .  assuming the mater ia l  i s  l e f t  
i n  place approximately 10 fee t  below grade. The second dose ca l cu la t i on  was 
performed using RESRAD t o  evaluate the  dose. i f  the mater ia l  were brought t o  
the  surface. 

Case #2 - Storm Drain (PiDe A )  

Storm dra in  (Pipe A)  i s  described as approximately 950 fee t  o f  subsurface 
storm dra in  p ip ing  routed 3 t o  12 fee t  beneath pub l i c  roadways. 
surface contami naqi on 1 evel s o f  t he  p i  pe i n t e r i  o r  ranged between 1,327 and 
29,855 dpm/100 cm 2wi th  a maximum surface contamination leve l  o f  
181,918 dpm/100 cm . Remediation o f  the Pipe A storm dra in  system involved 
several passes o f  h igh pressure water wash (2000 ps i  a t  65-80 GPM).  Survey 
measurements obtained a t  the  end o f  each p ipe sect ion a f t e r  the wash ind jca ted  
no appreciable decrease i n  contamination. 
pressure wash was below release l i m i t s  and discharged t o  the loca l  san i ta ry  
sewer au thor i ty .  The l icensee estimates t h a t  the  addi t ional  cost t o  remediate 
Pipe A t o  Regulatory Guide 1.86 surface l i m i t s  would be $333.747. The l icensee 
performed t w o  MICROSHIELD ca lcu la t ions  t o  evaluate the dose ra te .  i f  the  pipes 
were l e f t  i n  place, and i f  they were brought t o  the  surface. 

The average 

The r e s u l t i n g  water from the  h igh 
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Case #3 - Storm Drain Beneath Bu i l d ing  7 (PiDe B) 

Storm dra in  (Pipe B ) .  assumed t o  be associated wi th  a roo f  drainage system, i s  
110 feet of p ipe bur ied approximately 10 fee t  beneath the sect ion of 
Bu i ld ing  7 t h a t  has no basement. Surveys conducted s i m i l a r  t o  Pipe A resul ted 
i n  a mean gontamination leve l  o f  17,200 dpm/100 cm2 and a maximum o f  19,000 
dpm/100 cm . Due t o  the l i m i t e d  success of the pressure wash technique t o  
remediate Pipe A. a h igh pressure wash o f  t h i s  pipe was not conducted. The 
l icensee estimates t h a t  the  add i t iona l  cost  t o  remediate Pipe B t o  Regulatory 
Guide 1.86 surface 1 i m i  t s  would be $74,467. The 1 icensee performed two 
MICROSHIELD ca lcu lat ions t o  evaluate the  dose ra te ,  i f  the pipes were l e f t  i n  
place. and i f  they were brought t o  the  surface. 

DISCUSS I ON 

The l icensee p r imar i l y  used MICROSHIELD ca lcu lat ions t o  i l l u s t r a t e  t h a t  the 
uranium and thorium contamination present i n  the  s o i l  and storm dra ins would 
no t  r e s u l t  i n  an external  dose i n  excess o f  15 mrern/yr. Uranium and thorium 
contamination i s  more an i n te rna l  dose concern than an external  dose concern. 
Unless the dose assessments are u n r e a l i s t i c a l l y  conservative, the  r e s u l t i n g  
external  dose ca lcu lated using t h e  s o i l  and p ipe source terms w i l l  not  exceed 
15 mRlyr. Therefore, t he  l i censee 's  MICROSHIELD calcu lat ions only  i l l u s t r a t e  
t h a t  the  uranium and thorium contamination i n  the s o i l  and storm d ra in  p ipe i s  
not  an external  dose hazard. 
t h e  l icensee must a lso evaluate t h e  po ten t i a l  f o r  i n te rna l  exposure. 

To demonstrate accep tab i l i t y  o f  the proposal, 

Case #1 - So i l  and Bedrock Beneath Bu i ld ing  7 

The l icensee d i d  not  s u f f i c i e n t l y  demonstrate that  t h e  remediation e f f o r t s  and 
the  po ten t i a l  pub l i c  dose from the  res idual  s o i l  contamination were as low as 
reasonably achievable (ALARA). It i s  not  c lea r  t o  NRC s t a f f  why the  l icensee 
used the  external  dose modeling code MICROSHILED t o  evaluate external  dose 
from the  subsurface scenario whereas an environmental t ranspor ta t ion  modeling 
code was used by the l icensee t o  evaluate dose from the surface scenario. It 
would seem more appropriate t o  use RESRAD t o  estimate dose from subsurface 
contamination and MICROSHEILD f o r  external  exposure from a surface scenario. 

The l icensee should expla in  why t h e  RESRAD analysis f o r  Case #1 suppressed the 
dr ink ing  water pathway and used a d i s t r i b u t i o n  c o e f f i c i e n t  o f  0 f o r  t he  
saturated zone, whereas the  RESRAD analysi  s f o r  the consol i dated source term 
was ca lcu lated w i th  the dr ink ing  water pathway ac t i ve  and RESRAD de fau l t  
d i s t r i but i on coef f i c i  ent s . 

Considering the high l eve l s  o f  contamination under Bu i ld ing  7 r e l a t i v e  t o  the 
BTP Option 1 l i m i t s ,  the release l i m i t s  o f  BTP Option 2 may apply i n  t h i s  
case. BTP Option 2 l i m i t s  are appl icable for  "disposal o f  ce r ta in  low 
concentrations o f  . . . depleted o r  enriched uranium w i t h  no daughters present 
when bur ied under prescribed condi t ions w i th  no subsequent land use 
r e s t r i c t i o n  and no cont inuing NRC l i cens ing  o f  the mater ia l  . I '  Acceptab i l i t y  
under BTP Option 2 requires t h a t :  

(1) solubi 1 i t y  t e s t s  be conducted t o  demonstrate the  solubi  1 i t y  o r  
i n s o l u b i l i t y  o f  the  contamination: 
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(2) the s i t e  can be shown t o  be acceptable i n  i t s  topographical,  
geological ,  hydro log ica l ,  and meteorological cha rac te r i s t i cs :  

( 3 )  the contaminated s o i l  be bur ied a t  l eas t  1 . 2  meters (4 f e e t )  below 
the surface: 

(4) the disposal s i t e  be selected t o  minimize the l i k e l i h o o d  o f  
i n t r u s i o n ;  and 

(5 )  it can be shown t h a t  the bur ied m a t e r i a l s  w i l l  be s t a b i l i z e d  i n  
place and not transported away from the s i t e .  

The l a s t  sentence o f  the l a s t  paragraph on page 4 s t a t e s  tha t  "removal o f  the 
s o i l  f rom the basement would also r e s u l t  i n  s i g n i f i c a n t  concerns re la ted  t o  
sa fe ty . "  NRC s t a f f  does not understand why addi t ional  remediation o f  the soi l  
under Bu i ld ing  7 would be a s i g n i f i c a n t  safety concern since the b u i l d i n g  w i l l  
be demolished and the s i t e  restored t o  grade. 
l icensee has an adequate heal th and sa fe ty  p lan,  addi t ional  remediation of the 
s o i l  should not pose a s i g n i f i c a n t  rad io log ica l  r i s k .  

Furthermore, assuming the 

Case #2 8 #3 - Storm Drain (Pioe A) - Storm Drain Beneath Bu i ld inq  7 (Pipe B )  

The surface contamination l i m i t s  o f  Regulatory Guide 1.86 are intended f o r  
surface contamination of b u i l d i n g  and equipment surfaces and assumes 
contamination i s  resuspendable and ava i lab le  f o r  i nha la t i on  o r  ingest ion.  
Although the residual contamination i n  the  storm d ra in  p ipe  i s  not r e a d i l y  
ava i lab le  f o r  i nha la t i on  or ingest ion,  i n te rna l  exposure i s  reasonable i n  a 
excavation scenario. Excavation a c t i v i t i e s ,  such as c u t t i n g  and d r i l l i n g .  
would produce loose contamination ava i lab le  f o r  ingest ion o r  i n h a l a t i o n ,  
p a r t i c u l a r l y  by workers. I n te rna l  dose from fu tu re  excavation of the bur ied 
pipe is  a concern and should be evaluated since (1) there e x i s t s  evidence of 
h igh l eve l s  of contamination i n  t h e  p ipe,  ( 2 )  f u tu re  excavation a c t i v i t i e s  
would be conducted i n  the  absence o f  a r a d i a t i o n  pro tec t ion  plan. and ( 3 )  
pub l i c  dose l i m i t s  ( i . e . ,  0 . 1  rem) and the ALARA concept apply. Furthermore, 
disposal i n  a municipal disposal f a c i l i t y  may be proh ib i ted  for c e r t a i n  
sections o f  t he  p ipe.  given the elevated l eve ls  o f  contamination (i .e.  I 

181,918 dpm/100 cm 1 .  

NRC s t a f f  questions how representative the data i s  o f  the contamination 
present throughout the e n t i  r e  length  o f  each pipe sect ion,  since measurements 
were only obtained ins ide  the end o f  each pipe sect ion (w i th  t h e  exception o f  
measurements obtained using robot ics  i n  pipe MH-2, Pipe P2 and STO-1. 
Pipe P2). 
contamination leve l  (dpm/100 cm 1 f o r  each end o f  the pipe was used t o  
ca lcu la te  the a c t i v i t y  ( C i )  for  h a l f  the length o f  the pipe sect ion.  
respect ive ly .  For the dose assessment, the a c t i v i t y  calculated f o r  each pipe 
end were added together t o  ob ta in  the t o t a l  a c t i v i t y  ( C i  1 f o r  t he  e n t i  r e  
length of the pipe. If only one end o f  a p ipe sect ion was surveyed. the  
average surface contamination l e v e l  for t h a t  end o f  t he  p ipe  was used t o  
ca lcu la te  the a c t i v i t y  ( C i )  f o r  the e n t i r e  p ipe  sect ion.  Calculat ing the 
t o t a l  a c t i v i t y  o f  the e n t i r e  pipe i n  t h i s  manner, a r t i f i c i a l l y  lowers the dose 
consequence from the  h igh ly  elevated measurements on one end o f  the p ipe  by 
averaging them w i t h  lower measurements from the opposite end o f  the pipe. The 
distance between these average measurements were as  great as 339 f e e t .  

I f  both ends of a pipe sect ion were surveyed, the average surface 

The dose assessment and the j u s t i f i c a t i o n  provided lacks c e r t a i n  informat ion 
which prevents a thorough understanding and evaluation o f  the rad io log i ca l  
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status o f  the bur ied p ipe and ra ises a number o f  questions. 
should address the  f o l l  owing issues : 

The l icensee 

(1) How far ins ide  the pipes were the measurements obtained? What i s  
the  d i s t r i b u t i o n  o r  the  standard dev iat ion o f  the data? Is i t  
possible tha t  measurements obtained fu r ther  i n t o  STD-2. Pipe P2 
could exceed 181.918 dpm/100 cm2? The licensee should i l l u s t r a t e  
the l oca t i on  o f  each p ipe measurement and evaluate the  
representativeness o f  the data f o r  the remaining unsurveyed p ipe 
area. 

(2) NRC s t a f f  a lso questions the basis f o r  the r e l a t i v e  f rac t i on  of 
uranium and thorium given i n  Table 2-3? For ce r ta in  p ipe  
sect ions,  the r e l a t i v e  f r a c t i o n  i s  0.97 f o r  thorium and 0 .03  for  
uranium, whereas i n  other  pipes the  r e l a t i v e  f r a c t i o n  i s  0.03 
t h o r i  um and 0.97 urani  um. 
co l lec ted  p r i o r  t o  the  pressurized water wash? Without s u f f i c i e n t  
data t o  j u s t i f y  t he  r e l a t i v e  f r a c t i o n  o f  uranium versus thorium. 
i t  i s  conservative t o  assume the  contamination i s  p r i m a r i l y  
t h o r i  um which w i  11 increase the  dose assessment. 

Were p i  pe sediment measurements 

(3) The evidence of e levated contamination i n  the  p ipe suggests tha t  
these pipes have transported contaminated waste and water runo f f  
t o  sewage treatment f a c i l i t i e s .  Has the po ten t ia l  f o r  uranium and 
thorium reconcentrat ion been invest igated a t  the l o c a l  sewer 
au thor i ty?  

NRC s t a f f  a lso  observed t h a t  the  l icsnsee d i d  not  d i v ide  the estimated 
i n t e r i o r  area o f  t he  pipes by 100 cm when ca l cu la t i ng  the t g t a l  a c t i v i t y  ( i n  
curies2 from the  average surface measurements ( i n  dpm/100 cm 1. 
100 cm i n  ca l cu la t i ng  the  t o t a l  a c t i v i t y  o f  each pipe sect ion w i l l  reduce the  
resu l t i ng  dose r a t e  by two orders o f  magnitude. 

D iv id ing  by 

CONCLUSIONS 

The licensee should provide s u f f i c i e n t  in format ion and technical  j u s t i f i c a t i o n  
t o  demonstrate that  the  remediation e f f o r t s  were adequate t o  reduce the  
residual  contamination and t h e  po ten t i a l  pub l i c  dose t o  l eve l s  t h a t  are ALARA 
considering removal scenarios. 

NRC s t a f f  recommends that considerat ion be given t o  the  a p p l i c a b i l i t y  of BTP 
Option 2 release c r i t e r i a  t o  the  s o i l  contamination under Bu i ld ing  7 .  
under BTP Option 2 requires a more thorough evaluat ion of s i t e  
charac ter is t i cs ,  such as contaminate solubi  1 i t y  and the geological  
charac ter is t i cs  which address envi ronmental t ranspor ta t ion .  

NRC s t a f f  recommends t h a t  t he  1 icensee prescr ibe average and maximum surface 
release l i m i t s  f o r  the bur ied storm d ra in  p ipe.  
should be der ived based on conservative dose analysis t h a t  evaluates a l l  
possible exposure paths. inc lud ing  i n te rna l  exposure. 
measurements should be averaged w i t h i n  a def ined area ( i . e . .  1 m t o  
demonstrate compl i ance w i t h  the average surface contami n a t i  on re1 ease 
c r i t e r i a .  

Release 

A l te rna t ive  release l i m i t s  

Furthermore, surface 

This approach requires remediation of unacceptably h igh a c t i v i t y  

4 



and prevents loca l i zed  h igh l y  elevated l eve ls  from being averaged w i t h  
measurements from non-adjacent areas. 

The l icensee should a lso address the issues and questions i d e n t i f i e d  above f o r  
each case. 
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