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1 .U BACKGROUND 

The Dames & Moore J u l y  1985 Task C Report  (Reference 1.). i n d e n t i -  

f i e s  t w o  s o u r c e s  o f  above-backg round  l e v e l s  o f  u r a n i u m  i n  t h r e e  

o f f - s i t e  yroundwater w e l l s .  These sources are:  

o Groundwater recharge f rom water  f l o w i n g  i n t o  t h e  S t o r m  Sewer 

O u t f a l l  O i t c h  (SSOD)  v i a  t h e  Storm Sewer O u t f a l l  from t h e  FMPC 

P roduc t i on  Area. 

o G r o u n d w a t e r  recharge f rom water  f l o w i n g  i n t o  Paddy's Run (PR) 
1.. , 

. .  . .  

f r om t h e  Waste P i t  Storage Area. 

I 

A s  p a r t  o f  t h i s  work ,  Dames & Moore a l s o  i d e n t i f i e d  s e v e r a l  

s h o r t  t e r m  a c t i o n s  w h i c h  c o u l d  be i m p l e m e n t e d  t o  r e d u c e  t h e  c o n -  

t r i b u t i o n  o f  uranium t o  groundwater and/or  m i t i g a t e  p o t e n t i a l  impacts.  

3ne o f  t h e s e  s h o r t - t e r m  a c t i o n s  was t o  p e r f o r m  a c l o s e l y  s p a c e d  

r a d i o l o g i c a l  survey and sampl ing program o f  bo th  t h e  SSOD and PK. T h i s  

survey (and r e l a t e d  sediment sampl ing) would have as i t s  o b j e c t i v e  t h e  

I 
i 
1 
I i d e n t i f i c a t i o n  o f  s e d i m e n t s  wh 

secondary uranium sources f o r  t h e  I. 
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ch  may be  a c t i n g  as i n t e r m e d i a t e  o r  

groundwater. 

I n  February 1986, such a r a d  o l o g i c a l  survey and sampl ing program 

was conducted on t h e  Storm Sewer O u t f a l l  D i t c h  a t  t h e  FMPC i n  o r d e r  t o  

i d e n t i f y  t h o s e  a r e a s  o f  s o i  1 c o n t a i n i n g  e l e v a t e d  c o n c e n t r a t i o n s  of 

uranium. Measurements o f  gamma r a d i a t i o n  l e v e l s  were made o v e r  t h e  

l e n g t h  o f  t h e  SSOD f r o m  i t s  conf luence w i t h  Paddy's Run t o  t h e  o u t f a l l  

p i p e  which d ischarges s t o r m  w a t e r  r u n o f f  f r o m  t h e  P l a n t  P r o d u c t i o n  

A rea .  A l p h a  r a d i a t i o n  measurements a l s o  were made a t  s e l e c t e d  

sampl ing l o c a t i o n s .  The r e s u l t s  of t h i s  survey and s a m p l i n g  p r o g r a m  

a r e  p r o v i d e d  i n  Support  Serv ices - Conceptual Design Report  (Reference 

2 )  and t h e  r e l a t e d  Addendum Report  (Reference 3 ) .  
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1700 I n  May 1986, a s i m i l a r  r a d i o l o g i c a l  survey and sampl ing program 

was c o n d u c t e d  on P a d d y ' s  Run i n  o r d e r  t o  i d e n t i f y  a r e a s  o f  s o i l  

c o n t a i n i n g  p o t e n t i  a1 l y  e l e v a t e d  l e v e l s  o f  uranium. Measurements o f  

gamma r a d i a t i o n  l e v e l s  were made f r o m  t h e  FMPC r a i l r o a d  b r i d g e  

downs t ream i n  P a d d y ' s  Run t o  i t s  c o n f l u e n c e  w i t h  t h e  t i r e a t  Miami 

R i v e r .  

1.1 Survey P rocedu r e s  

The t e c h n i c a l  approach used i n  t h e  r a d i o l o g i c a l  survey c o n s i s t e d  

o f  f i r s t  e s t a b l i s h i n g  d i s t a n c e s  a l o n g  t h e  a p p r o x i m a t e  c e n t e r l i  ne o f  

t h e  s t r e a m  bed  u s i n g  a 300 f o o t  s u r v e y o r ' s  t a p e .  Fo r  each 5 - f o o t  

i n t e r v a l  a l o n g  t h e  c e n t e r l i n e ,  f o u r  gamma measurements w e r e  made 

approx imate ly  5 and 1U f e e t  t o  t h e  l e f t  and r i g h t  o f  t h e  c e n t e r  p o i n t .  

The f r e q u e n c y  o f  measurements was s t a t i s t i c a l l y  chosen  t o  b e  

s u f f i c i e n t  t o  d e t e c t  a c i r c u l a r  anomaly o f  t h r e e  f e e t  w i t h  a 90% 

conf idence l e v e l  (Reference 2 ) .  A t  each measurement p o i n t ,  c o n t a c t  

yarnma measurements w e r e  t a k e n  and recorded. F i e l d  measurement d a t a  

have been p l o t t e d  i n  t h e  fo rm o f  an i s o p l e t h  map. T h i s  map ( F i g u r e  1) 

i d e n t i f i e s  a r e a s  w i t h i n  P a d d y ' s  Run w h i c h  c o n t a i n  e l e v a t e d  gamma 

a c t i v i t y .  The map uses as i t s  bas i s  t h e  I l / 2  m i n u t e  Shandon t o p o -  

g r a p h i c  quadrangle. 

To m i t i g a t e  t h e  e f f e c t s  o f  gamma r a d i a t i o n  o r i g i n a t i n g  f r o m  t h e  

K-65 tanks; s h i e l d e d  s u r v e y  measurements were  made ( a t  a s l  i g h t  l y  

g r e a t e r  y r i d  s p a c i n g )  a l o n g  approx ima te l y  2400 f e e t  o f  Paddy's Run. 

The area where s h i e l d e d  measurements were taken  i s  shown as Zone A on 

F i g u r e  1. S h i e l d i n g  c o n s i s t e d  o f  two l e a d  b l a n k e t s  and one 3/8  i n c h  

t h i  ck plywood sheathed l e a d  p l a t e .  

W i t h i n  Zone A o f  F i g u r e  l A ,  unsh ie lded  gamma readings ranged f rom 

20 uR/hr t o  2UU uR/hr.  Some o f  t h e  

t h a n  20 u R / h r ) ,  e s p e c i a l l y  i n  t h e  

K-65 tanks,  have been r e l a t e d  t o  sh 

1 

more e l e v a t e d  r e a d i n g s  ( y r e a t e r  

reach o f  t h e  s t ream c l o s e s t  t o  t h e  

e l d i n g  i n e f f i c i e n c y .  I n  o r d e r  t o  

2 

4 
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p r o v i d e  s u p p o r t i n g  d a t a  f o r  s h i e l d e d  gamma s u r v e y  measurements, a l y @ o  

sediment sampl i n y  program f o r  12UU f e e t  of t h i s  s t r e t c h  o f  Paddy's Run 

was d e v e l o p e d  (Zone  B ) .  T h i s  program e n t a i l e d  t a k i n g  a sample f rom 

t h e  east  and t h e  west banks o f  Paddy's Run a t  a p p r o x i m a t e l y  23 f o o t  

i n t e r v a  1 s . 

I .2 Soi 1 Sampl i ng Procedures 

S o i l  samples were composited i n  such a way t h a t  a n a l y s i s  would be 

p e r f o r m e d  on one s a m p l e  r e p r e s e n t i n g  each bank f o r  each I O U  f o o t  

s e c t i o n  o f  Paddy's Run. 

. .  
A t r o w e l  was u s e d  t o  c o l l e c t  t h e  samp le  and was washed w i t h  

d e m i n e r a l i z e d  w a t e r  and d r i e d  t o  r e d u c e  t h e  c r o s s - c o n t a m i  n a t i o n  

p o t e n t i a l  be tween  samples.  The sample number and l o c a t i o n  was 

recorded and a l a b e l  was prepared f o r  each sample. 

A p p r o x i m a t e l y  t w o  k i l o g r a m s  o f  s o i l  were drawn f rom an area o f  

f o u r  inches i n  d iameter  down t o  f o u r  i n c h e s  i n  d e p t h .  Samples were  

a l l o w e d  t o  a i r  d r y  f o r  a p p r o x i m a t e l y  2 weeks. They then were com- 

p o s i t e d  on an equal weight  bas i s ,  l abe led ,  m o n i t o r e d  and s e n t  t o  t h e  

s u b c o n t r a c t e d  1 a b o r a t o r y  ( E A L  , Richmond, C A )  f o r  a n a l y s i s .  I n  t h e  

f i e l d ,  sampl ing was b iased  t o  a l l o w  f o r  t h e  c o l l e c t i o n  o f  t h e  f i n e r  

g r a i n e d  f r a c t i o n  o f  s t ream bank sediments. 

A d d i t i o n a l l y ,  t h e r e  were two l o c a t i o n s  w i t h i n  P a d d y ' s  Run w h e r e  

gamma a c t i v i t y  exceeded 25 uK/hr  which c o u l d  n o t  be a t t r i b u t e d  t o  t h e  

e f f e c t s  o f  t h e  K-6S t anks .  A s o i l  samp le  was c o l l e c t e d  f o r  r a d i o -  

l o g i c a l  i s o t o p i c  a n a l y s i s  a t  each of t hese  t w o  l o c a t i o n s .  A l s o ,  i n  

two l o c a t i o n s  where gamma a c t i v i t y  was s i m i l a r  t o  b a c k g r o u n d ,  a s o i l  

sample was c o l  l e c t e d .  

I n  a l l ,  a t o t a l  o f  twen ty -e igh t  s u i  I samples were analyzed. The 

sample l o c a t i o n s  a r e  shown on F i g u r e  1. A l l  o f  t h e  samples were  

a n a l y z e d  f o r  g r o s s  a l p h a ,  i s o t o p i c  u r a n i u m ,  i s o t o p i c  tho r ium,  and 

Radium-226. 
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2.0 D I S C U S S I O N  OF ANALYTICAL RESULTS R700 

The a n a l y t i c a l  r e s u l t s  o f  sediment samples t a k e n  f r o m  Paddy's Run 

a r e  shown on T a b l e  1. The P a d d y ' s  Run samp les  f a l l  i n t o  t h r e e  

c a t  ego r i  es : 

o Sediment  samp les  t a k e n  f r o m  a r e a s  w h e r e  e l e v a t e d  gamma 

r a d i a t i o n  l e v e l s  a r e  b e l i e v e d  t o  be due t o  l o c a l i z e d  sources 

i n  t h e  s o i l .  

Two samples f a l l  i n t o  t h i s  c a t e g o r y .  One o f  t h e s e  s a m p l e s  

(LPR-SUE-SSOU) was t a k e n  f r o m  an a r e a  f i f t y  f e e t  u p s t r e a m  o f  t h e  

c o n f l u e n c e  o f  t h e  SSOD w i t h  Paddy's Run. The second o f  t hese  samples 

(4PR-59SE-GMK) was taken  f rom a p o i n t  a p p r o x i m a t e l y  s i x  h u n d r e d  f e e t  

u p s t r e a m  o f  t h e  conf luence o f  Paddy's Run w i t h  t h e  Great  Miami R i v e r .  

T h i s  sample r e p r e s e n t s  t h e  o n l y  p o i n t  i n  t h e  Dames & Moore s u r v e y  

where e l e v a t e d  c o n c e n t r a t i o n s  o f  u r a n i f e r o u s  m a t e r i a l s  i n  t h e  sediment 

have been i d e n t i f i e d  i n  an o f f s i t e  l o c a t i o n .  

o Sediment samples taken  f r o m  areas where gamma a c t i v i t y  l e v e l s  

a re  r e p r e s e n t a t i v e  o f  most o f  t h e  Paddy's Run sediment - i .e., 

s im i  l a r  t o  background. 

Two samples f a l l  i n t o  t h i s  category.  These samples (2PR-OW-SSOD 

and 3PK-20E-SSOD) were c o l l e c t e d  f r o m  l o c a t i o n s  i n  Paddy's Run w i t h i n  

twenty f e e t  of t h e  conf luence w i t h  t h e  SSOD. 

The gamma a c t i v i t y  survey da ta  f o r  each o f  t h e s e  f o u r  s a m p l i n g  

l o c a t i o n s  a r e  shown on T a b l e  2 .  The t w o  samp les  b e l i e v e d  t o  be 

r e p r e s e n t a t i v e  o f  t h e  m a j o r i t y  o f  Paddy's Run sediment ( i .e., s i m i l a r  

t o  b a c k g r o u n d )  h a d  gamma r a d i a t i o n  l e v e l s  o f  8 u K / h r  and 9 u R / h r  

r e s p e c t i v e l y .  Gainma r a d i a t i o n  l e v e l s  i n  t h i s  r a n g e  a p p a r e n t l y  a r e  

s i m i l a r  t o  background l e v e l s  i n  Ohio (Reference 4 ) .  S ince  many p o i n t s  

2 -1  
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o f  e l e v a t e d  uranium concen t ra t i ons  i n  sediment were i d e n t i f i e d  i n  t h e  

SSOD (Reference 2 and 3 ) ,  t hese  two samples were c o l l e c t e d  c l o s e  t o  

i t s  c o n f l u e n c e .  The p u r p o s e  was t o  i d e n t i f y  p o t e n t i a l l y  e l e v a t e d  

concen t ra t i ons  o f  uranium, t h o r i u m ,  o r  r a d i u m  i n  s e d i m e n t s  d e s p i t e  

s i m i l a r  t o  background gamma survey r e s u l t s .  F rom t h e  l a b o r a t o r y  da ta  

(Tab e l ) ,  c v n c e n t r a t i o n s  o f  uranium, t h o r i u m  and radium i n  t h e s e  t w o  

samp es a re  indeed s i m i l a r  t o  backyround l e v e l s  (Tab le  3 ) .  

2 -2  

o Sediment samples taken  f rom areas ad jacen t  t o  t h e  K-65 t ank ,  a 

r a d i a t i o n  source which might  have masked p o t e n t i a l l y  e l e v a t e d  

gamma r a d i a t i o n  l e v e l s  i n  t h e  s t ream sediment. 

The remain ing t w e n t y - f o u r  ( 2 4 )  samples l i s t e d  i n  T a b l e  1 f a l l  

i n t o  t h i s  t h e  t h i r d  category.  As mentioned i n  S e c t i o n  1.0, t h e r e  were 

24UO f e e t  of s t ream where s h i e l d i n g  was used t o  f i l t e r  e f f e c t s  of t h e  

K-65 t a n k  s o u r c e .  S t ream sediment samples were taken f rom b o t h  t h e  

east  and west banks o f  t he  s t ream i n  o rde r  t o  p r o v i d e  s u p p o r t i n g  d a t a  

f o r  s h i e l d e d  gamma s u r v e y  measurements. The sample l o c a t i o n  can be 

dec iphered from t h e  sample IO shown i n  Table 1. F o r  example, "PR-48E- 

SSOD" i s  t h e  c o m p o s i t e d  sample r e p r e s e n t i n g  t h e  p o i n t s  4800 f t ,  4825 

f t ,  4850 f t  and 4875  f t  u p s t r e a m  o f  t h e  SSOD on t h e  e a s t  bank o f  

Paddy's Run. Several  o f  t hese  samples (eg., PK-48E-SSO0, PR-S3E-SSOD, 

PR-S5W-SSOO) i n d i c a t e  t h a t  t h e r e  may be some above-backg round  l e v e l s  

o f  uranium, t h o r i u m  and/or radium i n  t h i s  p o r t i o n  o f  Paddy's Run. 

7 



3.0 CONCLUSIONS AND RECOMMENOATlONS 

From t h e  r e s u l t s  o f  t h e  r a d i o l o g i c a l  survey and sampl ing program 

conducted i n  Paddy's Run, t h e  f o l l o w i n g  conc lus ions  can now be drawn: 

o W i t h  t h e  e x c e p t i o n  o f  one sampl ing l o c a t i o n ,  t h e  r a d i o l o g i c a l  

survey o f  Paddy's Run d i d  n o t  i d e n t i f y  sediments w i t h  concen-  

t r a t i o n s  o f  u r a n i f e r o u s  m a t e r i a l s  which appear t o  vary g r e a t l y  

f rom background concen t ra t i ons .  T h e r e f o r e ,  a1 t h o u g h  u r a n i u m  

has  been d e t e c t e d  i n  s u r f a c e  wa te r  r u n o f f  f r o m  t h e  Waste P i t  

Storage Area (Reference l ) ,  i t  does n o t  a p p e a r  t o  be c o n c e n -  

t r a t e d  i n  PR sediments. 

o I n  one l o c a t i o n  on t h e  east  bank o f  Paddy's Run (app rox ima te l y  

60U f e e t  u p s t r e a m  o f  i t s  c o n f l u e n c e  w i t h  t h e  G r e a t  M i a m i  

R i v e r )  c o n c e n t r a t i o n s  o f  t h o r i u m  have been i d e n t i f i e d  which 

appear t o  be g r e a t e r  t han  background concen t ra t i ons .  

o From t h e  d a t a  g a t h e r e d  t o  d a t e ,  t h e  S S O O  appears t o  be t h e  

p r imary  pa thway  f o r  e l e v a t e d  c o n c e n t r a t i o n s  o f  u r a n i u m  i n  

' o f f s i t e  groundwater w e l l s .  Uranium-bear ing 1 i q u i d s  d i scha rged  

t o  t h e  SSOD a r e  a p r imary  s o u r c e  as e v i d e n c e d  by t h e  u r a n i -  

ferous m a t e r i a l s  depos i ted  i n  t h e  banks o f  t h e  SSOU (Reference 

2 ) .  Those uranium b e a r i n g  stream bank s e d i m e n t s  o f  t h e  SSOO 

a l s o  c o u l d  a c t  as a s e c o n d a r y  source by t h e  resuspension o f  

s o l u b l e  uranium d u r i n g  p e r i o d s  o f  h i g h  p r e c i p i t a t i o n .  WMC3 

has a1 r e a d y  imp lemen ted  seve ra l  remedia l  a c t i o n s  designed t o  

prevent  t h e  d i scha rge  o f  uranium b e a r i n g  l i q u i d s  t o  t h e  SSOD 

(e.g., t h e  c o n s t r u c t i o n  o f  t h e  s to rm wa te r  d e t e n t i o n  b a s i n ) .  

I n  l i y h t  o f  t h e  i n f o r m a t i o n  gathered t o  d a t e  and t h e  c o n c l u s i o n s  

d e s c r i b e d  above,  i t  i s  recorninended t h a t  a r e m e d i a l  a c t i o n  p l a n  be 

developed t o  address uranium bear ing  s t ream bank sediments w i t h i n  t h e  

ssoo. 

3-1  
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The f o c u s  o f  t h i s  p l a n  should be concentrated on. uranium-bear ing 

s t ream bank sediments i n  t h e  Storm Sewer O u t f a l l  D i t c h  (SSOU). However 

i t  a l s o  s h o u l d  i n c l u d e  o t h e r  i d e n t i f i e d  areas w i t h i n  PH t h a t  c o n t a i n  

sediernents which a r e  p o t e n t i a l l y  uranium-bear ing. The main o b j e c t i v e s  

of t h e  p l a n  w o u l d  be  t o  r e c o n f i r m  t h e  l e v e l  and e x t e n t  o f  e l e v a t e d  

c o n c e n t r a t i o n s  o f  u r a n i f e r o u s  m a t e r i a l s  i n  b o t h  PR and SSOD s t r e a m  

bank s e d i m e n t s ,  t o  develop remedial a c t i o n  c r i t e r i a ,  and t o  excavate 

contaminated s o i l s .  Each o f  t h e s e  o b j e c t i v e s  a r e  b r i e f l y  d e s c r i b e d  

b e l  ow: 

I?o@) 

R e c o n f i  r m  E l e v a t e d  Measurements - The l o c a t i o n s  which have been 

i d e n t i f i e d  as h a v i n g  e l e v a t e d  l e v e l s  o f  u r a n i f e r o u s  m a t e r i a l s  i n  

s t r e a m  bank s e d i m e n t s  s h o u l d  be v e r i f i e d .  These l o c a t i o n s  w o u l d  

i n c l u d e  t h e  a r e a  n e a r  t h e  c o n f l u e n c e  of Paddy's Run w i t h  t h e  Great  

M iami  R i v e r  and l o c a t i o n s  i n  t h e  S t o r m  Sewer O u t f a l l  D i t c h .  I n  

a d d i t i o n ,  t h e  v e r t i c a l  e x t e n t  o f  t h e s e  e l e v a t e d  l e v e l s  needs t o  be 

q u a n t i f i e d .  Th is  q u a n t i f i c a t i o n  would be r e q u i r e d  t o  p r o p e r l y  develop 

a n  approach  f o r  r e m e d i a l  a c t i o n  so  t h a t  a p p r o p r i a t e  t o o l s ,  equipment 

and  r e s o u r c e s  can be s e l e c t e d  t o  b e s t  meet t h e  r e m e d i a l  a c t i o n  

c r i  t e r i a .  

I t  i s  recommended t h a t  a s e r i e s  o f  bo r ings  be hand augered t o  a 

depth o f  approx imate ly  6 f e e t .  Sediments c o l l e c t e d  f r o m  t h e s e  b o r i  ngs 

s h o u l d  be analyzed f o r  u r a n i f e r o u s  m a t e r i a l s  i n  one (1) f o o t  s e c t i o n s .  

These bo r ings  shou ld  be made i n  a t  l e a s t  f o u r  ( 4 )  ' l o c a t i o n s  i n  t h e  

S S O V  as w e l l  as t h e  one l o c a t i o n  i d e n t i f i e d  i n  Paddy's Run (4PR-595E- 

tiMR). The S S O O  l o c a t i o n s  w o u l d  be chosen based on an a n a l y s i s  o f  

p r e v i o u s l y  r e p o r t e d  s u r v e y  and s a m p l i n g  s t u d i e s  o f  t h e  S S O O  

(References 2 and 3 ) .  

A d d i t i o n a l l y  b o t h  h i s t o r i c  and r e c e n t  s e d i m e n t  s a m p l i n g  d a t a  

developed by WMCO/NLO should be evaluated i n  l i g h t  o f  t h e  o b j e c t i v e s  

o f  t h e  remedial  a c t i o n  p lan.  

.. . * .  . .  .. .. 

3-2  
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D IR. A. F T 
D e v e l o p  Remed ia l  ---- A c t i o n  C r i t e r i a  - T h i s  t a s k  w o u l d  e n t a i l  a J ~ O O  

r e v i e w  o f  p a s t  and e x i s t i n g  remed i  a1 a c t i o n  p roy rams  i n v o l  v i  ng  

r a d i o l o g i c a l l y  c o n t a m i n a t e d  s e d i m e n t s ,  as w e l l  as g u i d e l i n e s  and 

p e r f o r m a n c e  o b j e c t i v e s  o u t l i n e d  i n  t h e  r e g u l a t i o n s  promulgated by 

USOOE, USEPA, USNRC and o t h e r  a p p l i c a b l e  agencies.  F o l l o w i n g  such  a 

r e v i  ew, a compendi um o f  app'l i cab1 e r e y u l  a t  i ons and qui  d e l  i nes wou 1 d be 

p r o v i d e d  and a performance o b j e c t i v e  would be recommended (e.g.  dose  

c r i t e r i a )  f rom which remedial a c t i o n  c r i t e r i a  (e.g. t h r e s h o l d  concen- 

t r a t i o n  l i m i t s )  can be developed. 

The development o f  remedial a c t i o n  c r i t e r i a  a l s o  should focus  on 

t h e  v a r i a t i o n  and s t a t i s t i c a l  b a s i s  f o r  what  i s  c o n s i d e r e d  r e g i o n a l  

b a c k g r o u n d .  T h i s  i s  needed t o  d e v e l o p  t h e  t h r e s h o l d  c o n c e n t r a t i o n  

above which s o i l s / s e d i r n e n t  a r e  c o n s i d e r e d  c o n t a m i n a t e d .  E x i s t i n g  

e n v i r o n m e n t a l  s a m p l i n g  d a t a  , s h o u l d  be r e v i e w e d  and augmented as 

n e c e s s a r y  t o  e s t a b l i s h  a s t a t i s t i c a l l y  d e f e n s i b l e  d a t a  base  of 
b a c k g r o u n d  c o n c e n t r a t i o n s  o f  u r a n i  f e r o u s  m a t e r i a l s  i n  o f f s i t e  l o -  

c a t i o n s  where s o i l / s e d i m e n t  cons t iEuen ts  c o u l d  n o t  be  i n f l u e n c e d  by 

FMPC s i t  e operat  i ons. 

Excavate - Contaminated Soi 1s 

C o n s i s t e n t  w i t h  t h e  r e s u l t s  o f  t h e  t a s k s  o u t l i n e d  above, t hese  

areas w i t h i n  PR and t h e  SSOD i d e n t i f i e d  as c o n t a i n i n g  c o n t a m i n a t e d  

s o i  l s / s e d i m e n t  s h o u l d  be excavaged and d isposed i n  accordance w i t h  

WMC3 and UOE gu i  d e l  i nes. 
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TABLE 1: LABORATORY RESULTS OF RADIOLOGICAL A N A L Y S I S  OF P A U D Y ' S  RUN SAMPLES 
(Concentration i n  pCi/gram - + '16 error) 

2 3 8 ~  2 3 5 ~  2 3 3 ~  2 3 0 1 7 1  232171 2 2 8 m  226Ra Gross Alpha TMA/m 
Sample 
I.D. No. 

PR -4bE - SSOD 
PR-48W-SSOD 

PR-49E-SSOD 

PR-49W-SSOD 

PR-5OE-SSOD 

PR-SOW-SSOD 

PR-SLE-SSOD 

PR-52W-SSOD 

PR-52E-SSOD 

PR-53W-SSOD 

PR-S4E-SSOD 

PR-54W-SSOD 

PR-55E-SSOD 

PR-55W-SSOD 

PR-56E-SSOD 

PR-56W-SSOD 

PR-57E-SSOD 

PR-57W-SSOD 

PR-58W-SSOD 

PR-59E-SSOD 

PR-59W-SSOD 

LPR- 5OE - SSOD 
2 PR - OW - S S 00 
3PR-20E-SSOD 

4 PR - 5 9 5 E - GMR 

PR-52W-SSOD 

PR-53E-SSOD 

PR- 58E- SSOD 

579 - 1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 ' 

13 

14 

15 

16 

17 

18 

19 

20 

21 * .  

22 

23 

24 

25 

26 

27 

28 

4.48 t 5 

0.625 2 12 

1.09 t 11 

0.658 t 12 

1.06 2 10 

0.584 t 15 

0.942 5 11 

0.906 t 11 
1.56 t 8 

0.628 2 12 

0.794 t 10 
0.968 t 11 
0.373 t 15 
3.18 t 6 

2.12 -+ 7 
0.794 5 10 

1.15 t 9 

0.649 t 12 

0.868 5 10 

0.814 -+ LO 
0.618 t 12 
1.91 t 7 

0.664 t 12 

1.94 t 8 

8.36 f 5 

0.448 t 16 
0.864 f 12 

0.604 t 12 

0.12 t 50 

0.039 If: 75 

~0.03 

0.030 t 67 

0.083 f 38 

0.22 t 35 

0.11 ? 58 

0.054 2 67 

0.096 t 30 

c0.03 

0.075 2 50 

0.032 t 67 

0.12 t 28 

0.15 t 29 

0.077 5 70 

co.10 

~0.03 

c0.05 

c0.02 

0.028 2 67 
0.065 5 43 

0.19 t 23 

0.070 2 SO 

0.088 ? 38 

0.328 5 19 

<0.02 

c o .  

0.072 f G S  

1.81 2 8 

0.609 t 12 
1-00 5 12 

0.366 2 16 

0.848 t 11 

0.502 5 18 

0.758 2 13 

0.823 5 12 

1.60 2 8 

0.716 5 12 

0.778 t 11 
0.750 t 12 
0.549 +- 12 
3.18 2 6 

1.26 t 9 
0.783 t 11 
1-00 2 10 

0.573 2 14 

0.875 t 11 

0.837 -+ 11 
0.603 A 12 

1.44 t 8 

0.636 t 13 
1.54 t 9 

7.41 i: 5 

0.567 2 15 

0.778 2 14 

0.622 2 12 

0.693 2 13 

0.989 t 11 
1.20 t LO 

0.634 f 14 
0.876 2 19 

0.806 t 15 

1.08 -+ 18 
0.929 t 11 

1.19 -+ 12 
0.759 t 16 

1.61 t 11 
1.68 t 12 

0.52 t 31 

2.09 f 11 
0.922 t 20 

0.67 t 25 

1.6 t 32 

0.966 2 17 

0.886 5 19 

1.45 2 13 

0.565 2 20 

3.07 f 7 

0.642 ? 17 

1.41 f 19 

266. 2 

1.86 ? LO 

1.29 2 12 

0.865 2 114 

0.384 f 17 

0.422 2 16 

0.694 f 13 

0.269 f 20 

0.59 t 22 

0.34 5 24 

0.74 2 21 

0.855 t 12 
0.593 t 17 

0.594 2 17 

0.547 2 18 

0.34 f 24 
0.46 f 34 

0.816 2 16 

0.744 5 20 

0.57 f 24 

0.74 f 35 

0.55 f 23 

0.803 ? 19 

0.767 _f 17 

0.826 ? 17 

0.722 ? 14 

0.481 ? 19 

0.86 c 2/4 

2 . 3 3  '. 10 

0.30 1 2 1  

0.23 i 214 

0.5/6/4 16 

0.414 2 22 

0.429 2 20 

0.867 t 12 

0.46 t 22 
0.947 t 16 

0.626 f 19 

0.90 +- 22 
0.892 I: 13 
0.501 5 18 

1.40 2 13 

0.656 2 19 

0.875 1 16 
(0.4 

1.22 -+ 17 
0.65 2 24 

0.53 2 27 

1.4 t 38 

0.691 t 19 

0.860 f 20 
1.11 5 17 

0.840 2 19 

0.690 f. 16 

0.570 i: 19 

0.64 5 ( 4 2  

0.950 5 17 

0.37 5 23 

0.43 ,+ 2 2  

0.052 ? 20 

0.812 t 7.7 
0.730 t 7.1 
0.943 2 6.5 

0.711 t 10.2 

1.354 f 5.7 
0.489 & 9.5 

2.309 2 4.0 

0.740 t 8.2 
0.256 5 0.7 

-11 f 73 
5 t 360 

-4 t 200 
-11 t 55 

-17 f 44 

16 f 41 

-16 t 47 
12 f 92 
-6 t 108 

-14 t 64 0.741 t 8.4 

0.796 5 9.3 

1.460 2 5.1 

0.380 t 18.4 

4 t 225 
10 2 55 

13 2 96 

6 f 367 3.961: t 1.6 
0.934 5 7.5 -5 2 160 

12 f 100 

-12 t 100 
11 f 105 
25 f 32 - 
1 _+ 650 

0.575 5 6.5 

0.692 t 8.8 

0.718 2 10.9 

0.630 t 8.7 
0.892 t 7.5 

0.635 t 8.5 -26 2 19 

-8 2 81 

-7 t 100 

4.101 f 2.6 

0.742 2 6.9 

1.148 It 7.5 -15 f 77 
0.283 _f 0.9 26i4 2 5 

- 3  2 233 

4 2 75 

12 5 29 

0.606 5 7.9 

4.064 2 2.8 

0.580 2 7.7 

DAMES 4% MOORE 

I 
i 

i 
i 
! 

I 
I 

I 
j 



__- 

~ . R A F T  

. .  

Sample I .D. 

1PR-SOE-SSOD 

2PR-OW -SSOD 

3PR-2UE-SSOD 

4 PK - 59SE -GMR 

T a b l e  2: PAUUY'S RUN GAMMA SURVEY UATA 

5 24 

8 8 

9 3 

44 

(1) Measurements t a k e n  b e f o r e  samp l iny  

( 2 )  Measurements t a k e n  a f t e r  sampl i ng 

34 

8700 

i 



Table 3 :  Background Concen t ra t i ons  o f  Uranium and Thor ium i n  S o i l  

Radi onucl  i de 

U-238 

Background Concen t ra t i on  i n  S o i l  - ( p C i / g )  

U .6 

Th-232 1 .o 

Source: Reference 5 
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