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Remedial Action and Radiological Surveys 
Conducted at Property Owned By 

Modern Landfill, Inc., Lewiston, New York, 
Formerly a Portion of the 
Lake Ontario Ordnance Works 

F. F. Haywood, C. L.  Begley, and L. A. Johnson 

ABSTRACT 

This report is an account of work conducted in June, 
ve 226Ra and 137Cs bearing material from the surface 

1981, to 
f land on 

which a sanitary landfill operation is planned. Contamination by 
these radionuclides resulted from early operations at this site 
while owned by the Department of Energy (then AEC). Radiological 
services were provided to describe areas with above guideline con- 
centrations of 226Ra and 137Cs, to guide the removal of contaminated 
material, to assure that radiation exposures were ALARA, and to con- 
duct a post-remedial action survey to verify that cleanup criteria 
were met. Results of the final survey revealed that some areas were 
still contaminated after cleanup. During the week following comple- 
tion of this work, additional material was removed under the direction 
of a survey team from the Oak Ridge Associated Universities, working 
under a DOE contract to obtain the information upon which a recom- 
mendation could be based regarding the release of restrictions on 
the property. In addition to this remedial activity, another portion 
of the Modern Landfill, Inc. Site (15.8 acres) was surveyed in 
November, 1981. This latter survey was conducted at the request 
of the Department of Energy after it was learned that the property 
in questjlon had been included in the owner's application to the 
State of New York for use of the property as a landfill, but which 
had not been surveyed or cleaned up in the earlier activity. Re- 
sults of this latter survey revealed that no areas in this additional 
portion of the site contained radionuclide concentrations in excess 
of cleanup criteria. 

Following the survey of this additional property, a near 
surface gamma-ray scanning survey was conducted in those areas of 
the original 19 acre tract which were decontaminated in June, 1981, 
and on which a final survey had been conducted by the Oak Ridge 
Associated Universities. The purpose of this activity was to 
identify, based on radiation measurements, any area which might 
require additional cleanup. One small strip of land (covering 
approximately 20 m2) along the shoulder of Vine Street was found 
to exhibit radiation levels higher than those found at specific 
grid points. However, results of an area weighted average of soil 
sample data and radiation measurements indicated that the 226Ra 
soil concentration in this area was within the cleanup criteria. 

Based on the results of a resurvey of those areas of the 
original 19 acre tract which had been decontaminted in June, 1981, 
and the survey of 15.8 acres of additional property, it is con- 
cluded that no further remedial action is required within this 
34.8 acre portion of the Modern Landfill, Inc. site. 



Report of  R a d i o l o g i c a l  S e r v i c e s  

I n t r o d u c t i o n  

T h i s  r e p o r t  describes work which  was done t o  s u p p o r t  t h e  

decontaminat ion  of a p o r t i o n  o f  1 9  a c r e s  of land  owned by Modern 

L a n d f i l l ,  I n c o p  Lewiston, N. Y. Modern L a n d f i l l ' s  t o t a l  p r o p e r t y  

c o v e r s  approximate ly  200 a c r e s  and is p a r t  of  1300 a c r e s  d e c l a r e d  

e x c e s s  by t h e  Atomic Energy Commission (AEC) i n  t h e  1 9 5 0 ' ~ ~  and 

so ld ,  T h i s  excessed  p r o p e r t y  had been p a r t  of t h e  former Lake 

O n t a r i o  Ordnance Works w h i c h  was used f o r  a s h o r t  p e r i o d  i n  t h e  

194Ols f o r  t h e  manufacture of  mun i t ions .  A comprehension r e p o r t  of 

t h e  h i s t o r y  o f  t h i s  s i t e  was p u b l i s h e d  by The Department of Energy 

(DOE) i n  1980,l and w i l l  n o t  be d i s c u s s e d  here. 

Modern D i s p o s a l ' s  l a n d  u s e  p l a n s  c a l l  f o r  t h e  immediate 

development of  t h e  s u b j e c t  1 9  a c r e s  a s  a s a n i t a r y  l a n d f i l l ,  and an 

envi ronmenta l  r e p o r t  has  been i s sued .*  T h i s  p o r t i o n  of  t h e  

p r o p e r t y  was l i t t l e  used d u r i n g  t h e  ordnance p l a n t  o p e r a t i o n .  It  

was c rossed  by three r a i l r o a d  spur  l i n e s ,  a minor d r a i n a g e  d i t c h ,  

and a 30" water  main. A t  some t i m e  i n  t h e  p a s t ,  there  - were fou r  

b u i l d i n g s  on t h e  p r o p e r t y ,  t w o  o n  C a s t l e  Garden Road, and two on "Om 

Stree t .  A t  t h e  p r e s e n t  t i m e ,  o n l y  concrete pads e x i s t  where  t h e  

b u i l d i n g s  once s tood .  (see Fig.  1) Although i n  poor c o n d i t i o n ,  much 

of t h e  r a i l  system s t i l l  e x i s t s .  I t  i s  known t h a t  a l a r g e  q u a n t i t y  
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o f  226Ra bea r ing  r e s i d u e  con ta ined  i n  55 g a l l o n  drums was s t o r e d  

a long  t h e  s t r ee t s  and r o a d s  of  t h i s  s i t e  u n t i l  removed i n  November, 

1952.3 T h i s  m a t e r i a l  may be seen i n  t h e  a e r i a l  view ( c i r c a  1951) 

of t h e  s i t e  a s  shown i n  Fig.  2. After t h e  b a r r e l s  o f  r e s i d u e  were 

removed from t h e  s i t e ,  i t  was necessary  t o  decontaminate  t h e  roads ,  

a s  some m a t e r i a l  had been s p i l l e d  du r ing  s t o r a g e  (from d e t e r i o r a t i n g  

me ta l  drums) and t r a n s f e r .  Most of  t h e  l o o s e  m a t e r i a l  was vacuumed, 

however, caked r e s i d u e  was broken l o o s e  and removed us ing  hand 

t o o l s .  A f t e r  t h i s ,  t h e  s t r ee t s  were washed w i t h  h igh  p r e s s u r e  water  

h o s e s O 3  

t h e  r o a d s i d e s -  While t h i s  probably occurred  a long  a l l  t h e  s t r e e t s  

where  m a t e r i a l  had been s t o r e d ,  on ly  V i n e  S t r e e t  t r a v e r s e s  Modern 

L a n d f i l l ' s  p r o p e r t y  t h e r e b y  l i m i t i n g  t h e  sp read  of  radium 

contaminat ion  d u r i n g  t h i s  c l eanup  e f f o r t  t o  t h e  r o a d s i d e s  of V i n e  

S t r e e t .  

T h i s  l a t t e r  a c t i o n  sp read  some radium contaminat ion  t o  

During 1971-1972,  t h e  AEC performed some c l eanup  on p o r t i o n s  of 

t h e  l and  w h i c h  had a l r e a d y  been s o l d .  S e v e r a l  thousand ya rds  of 

s o i l  and o t h e r  m a t e r i a l  were excavated  and p l aced  i n  s t o r a g e  on 

p rope r ty  s t i l l  owned by t h e  AECO4 

was t o  reduce t h e  gamma-ray exposure r a t e  1 m above t h e  ground t o  

l e s s  than  50 u R / h r .  

t h a t  t i m e ,  t h e r e f o r e  no  c l e a n u p  of s o i l  a long  V i n e  S t r e e t  o r  o t h e r  

a r e a s  of t h e  Modern L a n d f i l l  s i t e  was performed. 

The o b j e c t i v e  of t h i s  c l eanup  

No 226Ra s o i l  c l eanup  c r i t e r i o n  e x i s t e d  a t  

I n  November 1980, a mobi le  gamma r a d i a t i o n  survey  was conducted 

by t h e  Oak Ridge N a t i o n a l  Labora tory  (ORNL) a long  a l l  s t r e e t s  and 
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roads  o f  t h e  former AEC p r ~ p e r t y . ~  

a long  b o t h  s i d e s  of V i n e  S t ree t  were found t o  be contaminated.  A 

prev ious  a e r i a l  su rvey  of t h e  s i t e  ' had r evea led  e l e v a t e d  

r a d i a t i o n  l e v e l s  i n  t h e  v i c i n i t y  of  Modern L a n d f i l l ' s  p r o p e r t y ,  b u t  

provided l i m i t e d  d e t a i l  of t h e  specif ic  l o c a t i o n  of  t h e s e  e l e v a t e d  

l e v e l s  a long  V i n e  S t r e e t  due t o  t h e  p rox imi ty  of c o n s i d e r a b l y  more 

i n t e n s e  nearby  sources of r a d i a t i o n .  

A t  t h a t  t i m e  s e v e r a l  a r e a s  

Modern L a n d f i l l ,  I n c ,  f i l e d  a p p l i c a t i o n  f o r  a pe rmi t  t o  o p e r a t e  

a s a n i t a r y  l a n d f i l l  on t h e  1 9  a c r e  p a r c e l ,  and i n  1 9 8 0 ,  requested 

r e l e a s e  of r e s t r i c t i o n s  on t h e  p r o p e r t y .  The N e w  York S t a t e  

Department of  Environmental  Q u a l i t y  de l ayed  i s suance  of  t h e  pe rmi t  

u n t i l  it could  be determined t h a t  t h e  r e s i d u a l  226Ra s o i l  

c o n c e n t r a t i o n  was no  g r e a t e r  t h a n  5 pCi/g, i n  keeping w i t h  i n t e r i m  

s o i l  c l e a n u p  c r i t e r i a  w h i c h  had been proposed by t h e  Environmental  

P r o t e c t i o n  Agency (EPA) f o r  a p p l i c a t i o n  t o  c leanup of i n a c t i v e  

uranium p r o c e s s i n g  s i tes .  7 

A t  t h e  request of t h e  Department of Energy, a r a d i o l o g i c a l  

survey  was conducted on t h e  19 a c r e  p a r c e l  by OFNL i n  January ,  

1981. T h e  s i t e  i s  t r i a n g u l a r  i n  shape  and is  bounded by V i n e  and 

"0" Stree ts ,  and C a s t l e  Garden Road. R e s u l t s  of t h i s  su rvey  

i n d i c a t e d  t h a t  i n  a d d i t i o n  t o  226Ra a long  e i t h e r  s i t e  o f  V i n e  

S t ree t ,  s i g n i f i c a n t  c o n c e n t r a t i o n s  o f  137 C s  were l o c a t e d  i n  t h e  

v i c i n i t y  of two c o n c r e t e  pads s i t u a t e d  on t h e  w e s t e r n  boundary of  

t h e  site. 

I 
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For t h e  p u r p o s e s  of accompl ish ing  t h i s  remedial  a c t i o n ,  t h e  

Department of Energy, Oak Ridge O p e r a t i o n s ,  e n t e r e d  an agreement 

(see Attachment A)  w i t h  Modern L a n d f i l l ,  I n c .  Under t h i s  agreement,  

DOE and i t s  r e p r e s e n t a t i v e s  would de te rmine  t h e  e x t e n t  t o  which 

c leanup was r e q u i r e d ,  Modern L a n d f i l l ,  I n c .  would supply  t h e  

necessary  equipment and s e r v i c e s  t o  e x c a v a t e  and remove contaminated 

m a t e r i a l  on t h e  owner ' s  p r o p e r t y  t o  a n  i n t e r i m  s t o r a g e  pad on DOE'S 

a d j a c e n t  Niagara F a l l s  S to rage  S i t e  (NFSS),  DOE'S r e p r e s e n t a t i v e  

would p rov ide  r a d i o l o g i c a l  s e r v i c e s  d u r i n g  t h e  c leanup,  and conduct  

a f i n a l  r a d i o l o g i c a l  survey  f o l l o w i n g  complet ion of remedia l  a c t i o n ,  

and f i n a l l y ,  DOE would " . , .under take  a c t i o n s  necessa ry  t o  i s sue  a 

DOE c e r t i f i c a t i o n  f o r  u n r e s t r i c t e d  u s e  fo r  the p rope r ty . .  - ' I ,  which 

was d e s c r i b e d  i n  t h e  agreement. 

I n  accordance  w i t h  t h e  terms of t h i s  agreement,  work was c a r r i e d  

o u t  i n  J u n e ,  1981. 

Purpose and Scope of t h i s  O p e r a t i o n  

T h e  o v e r a l l  o b j e c t i v e  of t h i s  work was t o  provide  t h e  s e r v i c e s  

needed t o  g f f e c t  t h e  decontaminat ion  o f  open l and  a r e a s  where t h e  

226Ra s o i l  c o n c e n t r a t i o n  exceeds  EPA's proposed l i m i t  of 5 pc i /g  

above background. 

c a r r i e d  o u t  d u r i n g  t h i s  o p e r a t i o n :  

There a r e  t h r e e  specific a c t i v i t i e s  w h i c h  were 

(1) i n i t i a l  r a d i o l o g i c a l  s u r v e y  of a r e a s  known o r  s u s p e c t e d  t o  

be contaminated wi th  r a d i o a c t i v i t y ,  and a r e a s  n o t  
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previously surveyed by ORNL in January, 198lO8 Results 

of this survey were to be used to define the limits 

(vertical and horizontal) of excavation. 

(2) provision of radiological services for the excavation and 

loading of contaminated soil, including monitoring of 

personnel and equipment, baseline and post-remedial action 

urine analysis, and personnel dosimetry for persons 

involved in the operation. 

(3) radiological monitoring to support the progress of soil 

excavation, and to establish the final status of the 

property after completion of remedial action. 

Details of the radiological plan are presented in Attachment B. 

Areas which were included in this operation are depicted as the 

shaded portions of Figure 3. 

Instrumentation 

There were three principal field instruments used in this 

operation, namely, a thin window Geiger Mueller counter (Eberline 

Model HP-210) connected to a portable ratemeter/scaler (Eberline 

Model PRS-1) used to monitor alpha and beta-gamma contamination on 

worker's hands, clothing, shoes, etc. and on other equipment, and a 

5 cm x 5 cm sodium iodide (Eberline Model SPA-3) scintillation 

crystal was used to follow the progress of decontamination and to 

estimate the 226Ra soil concentration at specific grid points in - 
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the areas where soil was removed. In the former instance the 

detector was held next to the ground surface, and in the latter it 

was positioned 30 cm above the ground, mounted on a tripod and 

surrounded by 1 cm of lead shielding. As with the HP-210 above, the 

detector's "read out" device was the PRS-1 ratemeter/scaler. The 

third instrument used in the field was a Reuter-Stokes Pressurized 

Ionization Chamber (PIC) used to measure the gamma-ray exposure , 

rate, and used to cross calibrate the sodium iodide (NaI) type 

detectors when they were used to measure gamma radiation levels. 

, 137 Cs, and other 226& Analyses of soil samples for 

gamma-ray emitting radionuclides were performed at Eberline's 

Midwestern Facility in West Chicago using a GeLi high resolution 

gamma-ray spectrometer. 

determined at the West Chicago Facility, but in this case ordinary 

Concentrations of 'Osr in soil were also 

radio-chemical techniques were used. A description of the 

instrumentation used in this investigation is presented in 

Attachment C. 

Health Physics Support 

Throughout the course of this field activity, all functions were 

conducted in accordance with procedures established for protection 

of the worker and the general public. All personnel involved in 

this work were required to submit a urine sample before operations 

began, and another one after soil excavation and transfer operations 

were complete. These samples were analyzed for total uranium and 

0487A 6 



, 

226m. Results of these analyses indicated that no internal 
exposures resulted from this operation. Baseline uranium data for 

two workers revealed total uranium concentrations of 10 and'20 

micro-grams of uranium per liter. Results of final samples 

indicated that the total uranium concentration for these and all 

other workers was less than 5 micrograms of uranium per liter. For 
226m 

pCi/l. 

samples was equal to or less than that in the baseline sample. 

, initial baseline data ranged from 0.1 pCi/l to about 0.7 

In all cases, the 226Ra concentration in final urine 

Each person involved in this field operation was issued a 

thermoluminescent dosimeter badge. These devices were issued daily 

and read after all operations were completed. No gamma-ray or beta 

exposures were observed for any of the personnel involved. 

For an earth removal operation of this type, it is necessary to 

monitor the concentration of airborne particulates which may result 

from the soil loading and transport operation. 

remoteness of this site, it was necessary to utilize gasoline 

powered electric generators for the low volume air samplers. Almost 

Because of the 

daily rains caused repeated generator failures and washing of the 

samples. Therefore, attempts to monitor the concentration of 

airborne radionuclides were unsuccessful. Fortunately, the rain 

minimized the potential for airborne material, and eliminated the 

need for an applied water spray to prevent dust. 

0 4 8 7 A  7 



During s o i l  removal o p e r a t i o n s ,  a l l  workers were provided 

g l o v e s ,  b o o t s  and c o v e r a l l s  t o  p r e v e n t  contaminat ion  of t h e  body and 

p r i v a t e  c l o t h i n g .  These items were provided by t h e  Na t iona l  Lead 

Company of  Ohio from s u p p l i e s  a t  t h e  DOE owned Niagara F a l l s  S to rage  

S i t e .  Each pe r son  was monitored f o r  contaminat ion  p r i o r  t o  l e a v i n g  

t h e  s i t e  of e x c a v a t i o n ,  t h u s  p reven t ing  t h e  sp read  of  226Ra 

b e a r i n g  m a t e r i a l s  beyond t h e  boundar ies  of  contaminat ion ,  T r u c k s  

and heavy s o i l  removal machines were a l s o  monitored a t  completion of  

t h e  p r o j e c t .  Minor  contaminat ion  was removed s u c c e s s f u l l y  w i t h  a 

water  wash, T h i s  l a t t e r  o p e r a t i o n  was handled by Na t iona l  Lead and 

i t s  h e a l t h  p h y s i c s  s u b c o n t r a c t o r  us ing  f a c i l i t i e s  a t  t h e  Niagara 

F a l l s  S to rage  S i te ,  

Clean-up C r i t e r i a  

T h e r e  a r e  two formal  documents  i n  u s e  by t h e  Department of 

Energy which p r e s e n t  g u i d e l i n e s  t o  be used i n  performing remedial  

a c t i o n .  These  a r e :  " G u i d e l i n e s  For Decontamination of F a c i l i t i e s  

and Equipment Pr ior  t o  Release  For U n r e s t r i c t e d  U s e  or Termination 

o f  L i c e n s e s  f o r  Byproduct,  Source,  o r  S p e c i a l  Nuclear Mate r i a l " ,  

pub l i shed  by t h e  U.S. Nuclear Regulatory Commiss ion  i n  

'November, 1976, and " S o i l  Cleanup C r i t e r i a  f o r  t h e  Formerly U t i l i z e d  

S i t e s  Remedial Act ion Program (FUSRAP) 'I, adopted by t h e  Department 

of Energy 's  O f f i c e  o f  Remedial Act ion Programs i n  1981. Both of 

t h e s e  a r e  p re sen ted  i n  Attachment D. The former document is 

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

may e x i s t  on s u r f a c e s  of  b u i l d i n g s ,  equ ipmen t ,  and o t h e r  m a t e r i a l  
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a f t e r  r e a s o n a b l e  e f f o r t s  have been under taken  t o  remove l o o s e  

r a d i o a c t i v i t y ,  b u t  is n o t  a p p l i c a b l e  t o  t h e  c leanup of s o i l .  The 

only  p o r t i o n s  o f  t h e  Modern L a n d f i l l ,  I n c .  s i t e  f o r  which  t h e  NRC 

g u i d e l i n e s  a p p l y  a r e  e x i s t i n g  concrete and a s p h a l t  s u r f a c e s .  S ince  

t h i s  s i t e  i s  e s s e n t i a l l y  open l a n d ,  t h e  more a p p r o p r i a t e  c l eanup  

c r i t e r i o n  i s  p r e s e n t e d  i n  t h e  l a t t e r  document ,  I t  was developed by 

DOE i n  1981 f o r  a p p l i c a t i o n  t o  FUSRAP, and i s  based on t h e  E P A ' s  

proposed c l e a n u p  c r i t e r i o n  f o r  open l a n d  contaminated w i t h  r e s i d u a l  

r a d i o a c t i v e  m a t e r i a l  from uranium p r o c e s s i n g  f a c i l i t i e s O 7  T h i s  

g u i d e l i n e  fo r  226Ra requires t h a t  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l s  

from MED/AEC a c t i v i t i e s  no t  exceed 5 pCi/g a f t e r  c leanup,  based on 

d ry  weight ,  and averaged over any con t iguous  1 0 0  square  meters where 

t h i s  d e t e r m i n a t i o n  i s  based on resu l t s  of a composite of f o u r  

samples,  each  t a k e n  a t  t h e  approximate c e n t e r  of each 25  squa re  

meters  o f  s a i d  1 0 0  square  meters. 

R e m e d  i a 1 A c  t i v i  ties 

Pr ior  t o  excava t ing  contaminated s o i l ,  i t  was necessary  t o  c l e a r  

b r u s h  and s m a l l  t rees  away from e i t h e r  s ide  of  V i n e  S t r ee t ,  and t o  

r e - e s t a b l i s h  t h e  s i t e  g r i d  system which had been used by OR& dur ing  

i t s  survey  i n  January ,  1981, Th i s  was completed on J u n e  6, 1981, by 

C. Begley and F. Haywood of E b e r l i n e ,  and D. Glenn  of B e c h t e l  

Na t iona l ,  Inc.  Two days  l a t e r ,  Begley was jo ined  by two E b e r l i n e  

t e c h n i c i a n s ,  S. Downey, and C. Romero, t h u s  completing t h e  E b e r l i n e  

f i e l d  team. 
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The i n i t i a l  a c t i v i t y  c o n s i s t e d  o f  a near  s u r f a c e  gamma-ray 

scanning  of t h e  shaded a r e a s  i n  Fig.  3 t o  i d e n t i f y  t h o s e  a r e a s  

judged t o  c o n t a i n  2 2 6 ~  o r  137Cs i n  e x c e s s  of g u i d e l i n e  va lues .  

T h i s  was accomplished through t h e  use of  5 c m  x 5 c m  NaI c r y s t a l s  

suppor t ed  j u s t  above t h e  ground. S i g n a l s  were rou ted  t o  a p o r t a b l e  

r a t e m e t e r / s c a l e r  mentioned e a r l i e r .  Once an e l e v a t e d  r a d i a t i o n  

l e v e l  was detected, an e f f o r t  was made t o  i d e n t i f y  t h e  boundary of 

226Ra b e a r i n g  s o i l  i n  e x c e s s  of  5 pCi/g us ing  a 5 c m  x 5cm NaI 

c r y s t a l  suppor t ed  by a t r i p o d  30 c m  above t h e  ground s u r f a c e .  Timed 

c o u n t s  were made a t  ground p o i n t s  cove r ing  t h e  a r e a s  where e l e v a t e d  

r a d i a t i o n  l e v e l s  were detected. R e s u l t s  o f  t h e s e  c o u n t s  were 

compared t o  a c a l i b r a t i o n  f a c t o r  based on d a t a  d e r i v e d  a t  Middlesex, 

N. J., i n  1980 i n  o r d e r  t o  e s t i m a t e  t h e  boundar ies  o f  s o i l  

c o n t a i n i n g  r a d i o a c t i v i t y  i n  e x c e s s  of FUSRAP c l eanup  c r i t e r i a .  The 

i d e n t i f i e d  boundar i e s  were marked w i t h  1 m l a t h  s t a k e s  t h u s  d e f i n i n g  

a r e a s  needing c leanup.  Areas  which were found t o  be contaminated 

a long  V i n e  S t r ee t  a r e  o u t l i n e d  a s  shaded a r e a s  i n  F i g u r e  4 which 

shows a d i v i d e d  p l a n  view of t h a t  a r e a .  L i k e w i s e ,  a r e a s  which  were 

found t o  be contaminated i n  t h e  v i c i n i t y  of former b u i l d i n g s  707-F 

and 718 where  o n l y  c o n c r e t e  pads (shown a s  C and D i n  F igu re  3)  

e x i s t e d  were a l s o  marked w i t h  l a t h  s t a k e s  and t h o s e  a r e a s  a r e  shown 

. (shaded)  i n  F igu re  5 which  presents  a p l a n  view of t h a t  a r e a .  

N o  s o i l  sample c o u n t i n g  equipment was a v a i l a b l e  a t  t h e  s i t e ,  

t h e r e f o r e  it was necessary  t o  e s t i m a t e  t h e  success of s o i l  removal 

u s ing  i n s t r u m e n t  c a l i b r a t i o n  f a c t o r s  p r e v i o u s l y  de te rmined  and 

mentioned above. 
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The l a c k  of t h i s  equipment proved t o  be s i g n i f i c a n t  i n  t h a t  it was 

n o t  p o s s i b l e  t o  a s c e r t a i n  t h a t  c l eanup  c r i t e r i a  were m e t  p r i o r  t o  

d e p a r t i n g  t h e  s i t e .  

S o i l  was excava ted  us ing  l a r g e  " f ront -end  payloaders"  and p l aced  

i n t o  dump t r u c k s  fo r  t h e  sho r t  t r a n s f e r  t o  t h e  Niagara F a l l s  S t o r a g e  

S i t e .  Once t h e  t r u c k s  e n t e r e d  t h e  s t o r a g e  s i t e ,  placement of t h e  

s p o i l  was unde r  t h e  d i r e c t i o n  of Na t iona l  Lead Company of Oh io .  A 

procedure developed f o r  t h i s  purpose by N a t i o n a l  Lead is i n c l u d e d  a s  

Attachment E. During s o i l  excava t ion ,  t h e  dep th  ranged from a few 

i n c h e s  t o  approximate ly  3 f e e t  a long  t h e  sides of  V i n e  Street .  

Pos t  Remedial A c t i o n  Survey 

Once excava t ion  was complete,  t h e  s i t e  g r i d  system was 

r e - e s t a b l i s h e d  where necessary  and a ser ies  of gamma-ray 

measurements was made us ing  a 5 c m  x 5 c m  NaI d e t e c t o r  mounted on  a 

t r i p o d  30 c m  above t h e  ground. These  measurements were made w i t h  a 

g r i d  spac ing  o f  approximate ly  2.5 m. Following t h e s e  measurements, 

approximately 130 s o i l  samples were collected based on a 5 m g r i d  

and shipped t o  E b e r l i n e ' s  Midwestern F a c i l i t y  f o r  a n a l y s i s .  T h e  

l o c a t i o n s  of s o i l  samples  a long V i n e  S t ree t  a r e  shown i n  F igure  6. 

I t  was n o t  possible  t o  i d e n t i f y  each sample l o c a t i o n  i n  Figure 6 by 

g r i d  p o i n t  because of t h e  smal l  sampling g r i d  spac ing  r e l a t i v e  t o  

t h e  o v e r a l l  s i t e  g r i d .  However, each sample which was c o l l e c t e d  

a long  Vine Street h a s  been s p o t t e d  i n  i t s  r e s p e c t i v e  place.  Samples 
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. .  

c o l l e c t e d  around t h e  b u i l d i n g  pads C and D ,  a r e  s p o t t e d  i n  F igu re  

7. These samples were ana lyzed  by gamma-ray spec t romet ry  t e c h n i q u e s  

u s ing  a G e L i  h igh  r e s o l u t i o n  d e t e c t o r  and a mul t i -channel  ana lyze r .  

R e s u l t s  of these a n a l y s e s  a r e  p r e s e n t e d  i n  Table  1 f o r  samples a long  

Vine S t r ee t ,  and i n  Tab le  2 f o r  t h o s e  samples  c o l l e c t e d  near former 

b u i l i n g  pads C and D. Because 13'Cs had been observed du r ing  a 

su rvey  conducted a t  t h i s  s i t e  by ORNL i n  J anua ry ,  1981, s e v e r a l  

samples were chosen f o r  'OSr a n a l y s i s .  

a n a l y s i s  of t h e s e  samples  may be compared t o  1 3 7 ~ s  c o n c e n t r a t i o n s  

i n  t h e  same sample from d a t a  i n  Table  3 .  

R e s u l t s  of a rad iockemica l  

The 'OSr s o i l  

c o n c e n t r a t i o n  ranged from 0.1 t o  7.5 pCi/g. T h e r e  i s  no f i x e d  r a t i o  

between 137 C s  and 'OSr c o n c e n t r a t i o n  i n  samples  f o r  which a 

comparison was made. The mean r a t i o ,  137Cs/90Sr,  was 1 0 ,  and 

t h e  s t anda rd  d e v i a t i o n  of t h e  r a t i o  was 8. I n  a l l  c a s e s  r e s u l t s  of 

samples analyzed fo r  137Cs and ''5, were lower than  g u i d e l i n e s  

adopted by t h e  Department of  Energy f o r  c e s i u m  and s t r o n t i u m  s o i l  

c o n c e n t r a t i o n s  a s s o c i a t e d  wi th  FUSRAP. L i m i t s  which  have been 

adopted f o r  137Cs and 'OSr a r e  80  pCi/g and 1 0 0  pCi/g 

r e s p e c t i v e l y .  

Based on r e s u l t s  of a n a l y s e s  of  samples c o l l e c t e d  by ORNL i n  

- a r e a s  near  t h e  Niagara F a l l s  S to rage  S i t e ,  b u t  f a r  enough removed t o  

be una f fec t ed  by s i t e  o p e r a t i o n s ,  t h e  background 226Ra s o i l  

c o n c e n t r a t i o n  was 1 pCi/g.' The re fo re ,  f o r  an a r e a  t o  meet 

c l eanup  c r i t e r i a ,  t h e  ave rage  2 2 6 ~  c o n c e n t r a t i o n  i n  samples 

r e p r e s e n t i n g  a 1 0  m x 1 0  m a r e a  m u s t  be 6 pCi/g. I n  a d d i t i o n ,  t h e  

c o n c e n t r a t i o n  f o r  a n  i n d i v i d u a l  sample r e p r e s e n t i n g  an a r e a  of 
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2 25  m m u s t  n o t  e x c e e d  11 pCi/g. An a n a l y s i s  o f  d a t a  i n  Tab le  1 

r e v e a l s  s e v e r a l  a r e a s  where t h e  c l e a n u p  c r i t e r i o n  was n o t  

s a t i s f i e d .  T h e s e  a r e a s  were, i n  most c a s e s ,  a l o n g  t h e  s o u t h e r n  edge 

o f  V i n e  s t r e e t  and  n e a r  t h e  s h a l l o w  d r a i n a g e  d i t c h  which r u n s  

p a r a l l e l  t o  t h e  r o a d .  

During t h e  w e e k  f o l l o w i n g  comple t ion  o f  t h i s  r e m e d i a l  o p e r a t i o n ,  

a r a d i o l o g i c a l  s u r v e y  team from t h e  Oak Ridge A s s o c i a t e d  

U n i v e r s i t i e s  (ORAU) conduc ted  a v e r i f i c a t i o n  s u r v e y  o f  t h e  c l e a n e d  

a r e a s .  S e v e r a l  a r e a s  were found w i t h  e l e v a t e d  r a d i a t i o n  l e v e l s .  

Under O R A U ' s  d i r e c t i o n ,  a d d i t i o n a l  con tamina ted  m a t e r i a l  was removed 

and t r a n s p o r t e d  t o  t h e  NFSS i n t e r i m  s t o r a g e  p i l e .  R e s u l t s  o f  s u r v e y  

measurements and  s o i l  s a m p l e s  have been r e p o r t e d .  lo 

e x p o s u r e s  from r e s i d u a l  m a t e r i a l  remain ing  a t  t h i s  s i t e  a r e  w e l l  

w i t h i n  s c i e n t i f i c a l l y - b a s e d  g u i d e l i n e s ,  and  r i s k s  t o  i n d i v i d u a l s  who 

m i g h t  work a t  t h i s  s i t e  a r e  of ve ry  low magni tude  and c a n n o t  be  

q u a n t i f i e d .  

P o t e n t i a l  

R a d i o l o g i c a l  Survey  of A d d i t i o n a l  P r o p e r t y  a t  t h e  Modern 

L a n d f i l l ,  I n c .  S i t e  

1 1 - 1 2  a n  A t  t h e  request o f  t h e  Department of Energy,  

a d d i t i o n a l  p o r t i o n  of t h e  Modern L a n d f i l l ,  I n c .  S i t e  was surveyed  by 

E b e r l i n e  d u r i n g  t h e  p e r i o d ,  November 9-11 ,  1981. T h i s  p a r t  o f  t h e  

p r o p e r t y ,  c o n s i s t i n g  of 15 .8  acres, had n o t  been su rveyed  d u r i n g  

ORNL's i n i t i a l  s u r v e y  o f  t h e  s i t e  because  i t  was n o t  known t h a t  

Modern L a n d f i l l ' s  a p p l i c a t i o n  for  a l a n d f i l l  p e r m i t  i n c l u d e d  any 

p o r t i o n  o f  t h e i r  l a r g e r  t r a c t  o f  l a n d  s o u t h  o f  Vine Street .  
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The p u r p o s e  of t h e  s u r v e y  conduc ted  by E b e r l i n e  was t o  d e t e r m i n e  

whe the r  r a d i a t i o n  l e v e l s  and  s o i l  c o n c e n t r a t i o n s  of 226Ra exceeded  

t h o s e - g u i d e l i n e s  d i s c u s s e d  i n  o t h e r  p a r t s  of t h i s  r e p o r t .  A 

r a d i o l o g i c a l  s u r v e y  p l a n  was p r e p a r e d  f o r  t h i s  work based  on t h e  

s u r v e y  Methodology employed by t h e  Oak Ridge  N a t i o n a l  L a b o r a t o r y .  

I n c l u d e d  were measurements  of  t h e  gamma-ray e x p o s u r e  r a t e  lm above 

c - t h e  s u r f a c e - a t  -- 1 0 0  f t .  i n t e r v a l s ,  beta-gamma dose '  r a t e  a t  t h e  ground 
- s u r f a c e  a t  50  f t .  i n t e r v a I s ,  226Ra s o i l  c o n c e n t r a t i o n s  a t  1 0 0  f t .  

i n t e r v a l s ,  a n d  n e a r  s u r f a c e  gamma-ray s c a n n i n g  measurements  i n  t h e  

v i c i n i t y  of t h o s e  a r e a s  w h i c h  were d e c o n t a m i n a t e d  d u r i n g  t h e  

r e m e d i a l  a c t i o n  c a r r i e d  o u t  i n  J u n e ,  1981. 

R e s u l t s  o f  t h i s  s u r v e y  a r e  p r e s e n t e d  i n  At tachment  F. A t o t a l  

o f  94 s u r f a c e  s o i l  s a m p l e s  were c o l l e c t e d ,  s h i p p e d  t o  Middlesex,  

N . J . ,  and a n a l y z e d  i n  t h e  f i e l d  l a b o r a t o r y  a t  t h a t  s i t e .  S o i l  

c o n c e n t r a t i o n s  o f  226Ra were d e t e r m i n e d  u s i n g  a 1 0  c m  x 1 0  c m  

sodium i o d i d e  b a s e d  gamma-ray s p e c t r o m e t e r .  Each sample  was c o u n t e d  

i n  i t s  c o l l e c t i o n  c o n t a i n e r  w i t h o u t  d r y i n g  and homogenizat ion.  

R e s u l t s  o f  t h i s  a n a l y s i s  i n d i c a t e d  t h a t  a l l  s a m p l e s  c o l l e c t e d  on t h e  

a d d i t i o n a l  t r a c t  p o i n t s  c o n t a i n e d  l e s s  t h a n  5 pCi/g above background. 

I n  a n  a r e a  a l o n g  V i n e  S t r e e t  where  s o i l  had been  removed d u r i n g  

t h e  i n i t i a l  c l e a n u p  i n  J u n e ,  1981 a s  w e l l  a s  d u r i n g  t h e  fo l lowup  

s u r v e y  by t h e  Oak Ridge  A s s o c i a t e d  U n i v e r s i t i e s ,  s l i g h t l y  e l e v a t e d  

s u r f a c e  r e a d i n g s  were o b s e r v e d  a l o n g  t h e  s o u t h  s i d e  of  V i n e  S t r e e t ,  

s p e c i f i c a l l y  i n  a l i n e  a p p r o x i m a t e l y  0.3 m wide and  65 m l ong  

s t a r t i n g  a t  g r i d  l o c a t i o n  I+OO, 6+00, and e x t e n d i n g  t o  G+SO, 7+50. 
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Two s o i l  samples  (see Figure  F-4) were c o l l e c t e d  i n  t h i s  a r e a .  One 

sample was g e n e r a l l y  r e p r e s e n t a t i v e  of  t h e  o v e r a l l  e l e v a t e d  a r e a ,  

and one was c o l l e c t e d  i n  a sma l l  a r e a  cove r ing  about  0 . 1  m2 where  

t h e  maximum s u r f a c e  gamma-ray i n t e n s i t y  was observed. 
. .  

[re;o,omaru 

226Ra s o i l  c o n c e n t r a t i o n s  a s  -determined i n  t h e  Middlesex F i e l d  

Labora tory ,  were 5.8 and 11.8 pCi/g, r e s p e c t i v e l y .  One a d d i t i o n a l  

:- biase&-sample  was c o l l e c t e d  a t  g r i d  l o c a t i o n  J+50,  44-50 when t h e  
. -. 

near  s u r f a c e  gamma-ray measurement was about  two times g r e a t e r  than 

t h e  su r round ing  background. 

i n  t h i s  sample was 3.9 pCi/g. Based on t h e s e  f i e l d  l a b o r a t o r y  

a n a l y s e s ,  i t  was dec ided  t h a t  no f u r t h e r  decontaminat ion would be 

r equ i r ed .  For q u a l i t y  c o n t r o l ,  20  p e r c e n t  of t h e  samples were s e n t  

t o  E b e r l i n e ' s  a n a l y t i c a l  l a b o r a t o r y  f o r  conf i rmatory  226Ra 

a n a l y s i s .  I n  t h e  l a b o r a t o r y ,  samples were d r i e d ,  p u l v e r i z e d ,  

blended and s t o r e d  f o r  30 days t o  p e r m i t  radon t o  e q u i l i b r a t e  w i t h  

radium i n  t h e  s o i l .  Each sample was t h e n  analyzed us ing  a high 

r e s o l u t i o n  gamma-ray spec t rometer  ( G e l i )  . R e s u l t s  of a n a l y s e s  from 

both t h e  Albuquerque Laboratory and t h e  Middlesex F i e l d  Labora tory  

a r e  a l s o  p r e s e n t e d  i n  Attachment F, Table  F-2. S u b s t a n t i a l  

d i f f e r e n c e s  a r e  noted  f o r  some samples.  For example, t h e  

Albuquerque Labora to ry  a n a l y s i s  f o r  226Ra i n  t h e  t h ree  b i a s e d  

samples ranged from 7.5 t o  37 pCi/g compared to a range of 3.9 t o  

11.8 pCi/g a s  de te rmined  i n  t h e  Middlesex F i e l d  Laboratory.  The 

The p r e l i m i n a r y  226Ra c o n c e n t r a t i o n  

maximum 226Ra c o n c e n t r a t i o n  i n  a b i a s e d  sample was 37 pCi/g which 

exceeds t h e  g u i d e l i n e  v a l u e  of 11 pCi/g averaged over an a r e a  of 

25 m . However, t h e  sample r e p r e s e n t e d  a maximum contaminated 2 
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a r e a  30  c m  x 3 c m .  Based on t h i s  s m a l l  a r e a  and t h e  n e a r  background 

r a d i a t i o n  l e v e l s  w i t h i n  any  c o n t i g u o u s  25 m2 s u r r o u n d i n g  t h i s  

a r e a ,  t h e  we igh ted  a v e r a g e  226Ra s o i l  c o n c e n t r a t i o n  would f a l l  

w i t h i n  t h e  g u i d e l i n e  v a l u e  o f  11 pCi/g. 

Gamma-ray e x p o s u r e  r a t e s  v a r i e d  from a low of 9 R/hr  n e a r  t h e  

:- a o u t h w e s t e r n  p a r t  of t h e  s i t e  t o  a h i g h  o f  40.7 R/hr i n  t h e  
. -. 

n o r t h e a s t e r n  p o r t i o n  of t h e  s i t e  n e a r  t h e  K-65 s t o r a g e  tower on t h e  

DOE Niagara  F a l l s  S t o r a g e  S i t e .  T h i s  r a d i a t i o n  l e v e l  c o r r e s p o n d s  t o  

a n  a n n u a l  d o s e  e q u i v a l e n t  o f  a p p r o x i m a t e l y  8 0  m r e m  b a s e d  on a 

t y p i c a l  working  p e r i o d  o f  2000  h o u r s  p e r  y e a r .  I t  s h o u l d  b e ,  

s t r e s s e d  t h a t  o n l y  25% of t h e  e x p o s u r e  i s  due t o  r a d i a t i o n  a r i s i n g  

from t h e  t e r r e s t r i a l  env i ronmen t  of  t h e  Modern L a n d f i l l ,  I nc .  s i te.  

Based on t h e  r e s u l t s  of t h e  s u r v e y ,  i t  was conc luded  t h a t  no 

c l e a n u p  was r e q u i r e d  f o r  t h e  a d d i t i o n a l  p r o p e r t y  s u r v e y e d ,  nor  was 

t h e r e  a j u s t i f i a b l e  need  f o r  f u r t h e r  c l e a n u p  i n  a r e a s  invo lved  i n  

t h e  r e m e d i a l  a c t i o n  o p e r a t i o n s  conduc ted  i n  J u n e ,  1 9 8 1 .  
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TABLE 1 
Concentrations of Radionuclides in Post-Remedial Action 

Soil Samples Collected Along Vine Street 

Grid Concentration yCi/g 
Location 226Ra 4oK 37cs 

A+00,14+00 
A+72,12+92 
A+87,12+77 
A+87,12+92 
B+00,13+00 
B+02,12+62 
B+02,12+77 
B+10,12+62 
B+17,12+62 
c+00,12+00 
D+OO,11+00 
E+00',10+00 
E+90,8+78 
'+OO, 9+00 
F+07,8+62 
F+07,8+77 
F+15,8+75* 
F+22,8+77 
F+22,8+62 
F+87,7+97 
F+90,7+80 
G+OO, 8+00 
G+02,7+82 
G+O2,7+97 
G+05,7+70 

<2,5 
~2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
11+1 
<2.5 
~2.5 
2+1 
3+1 
~2.5 
<2.5 
3+1 
<2.5 
<2.5 
7+2 
<2.5 
~2.5 
<2.5 
4+1 
3+1 
<2.5 

- 

- 
- 

- 

- 

- 
- 

12+1 
16+3 - 
15+3 
21+3 
19+3 - 
14+2 
23+3 
15+3 
15+3 
12+3 
18+3 - 
13+1 

- 

- 
- 

- 
- 
- 
- 
- 

- 
'7.+2 - 
12+3 - 
10+2 - 
13+3 
20+3 - 
20+3 - 
214-2 
24i-4 
24+4 
16+3 
16+3 
14+3 
19+3 - 

- 

- 
- 
- 
- 
- 
- 

0.7+.1 - 
<0.5 

<0.5 
0.9+.1 - 
0.5+.1  - 
<0.5 

1.1+0.1 - 
~0.5 
<0.5 
0,7+.2 - 
0.9+.1 - 
0.6+.1 - 
<0.5 
<0.5 
<0.5 
0.9+.1 - 
<0.5 
0.5+.1 - 
<0.5 
~0.5 
<0.5 
~ 0 . 5  

<0.5 
2+1 

<0.5 
- 

Grid Concentration yCi/g 
Location 226Ra 40K 37cs 
G+13,7+33 
G+17,7+37 
G+17,7+67 
G+17,7+82 
G+20,7+55 
G+30,7+20 
G+32,7+15 
G+32,7+52 
G+32,7+67 
G+35,7+40 
G+45,7+05 
G+47,6+92 
G+47,7+22 
G+47,7+37 
G+49,7+25 
G+60,6+90 
G+62,7+10 
G+62,7+22 
G+62,7+37 
G+77,6+95 
G+77,7+07 

~ 2 . 5  

4+1 - 
~2.5 
4+1 
<2.5 
- 

14+1 
7+1 - 
4+1 
6+1 
6+2 - 
9+1 
5+1 
<2.5 
9+1 
~2.5 
18+2 
~2.5 
~2.5 
6+1 
27+3 - 
5+1 

- 

- 

- 

- 
- 

- 

- 

- 

- 
G+80,7+07* <2.5 
G+92,6+92 <2.5 
G+92,7+07 22+2 - 
G+95,6+80 21+2 - 

17+3 - 
17+3 - 
17+3 - 
26+4 - 
26+4 
28+4 
28+4 - 
15+2 - 

14+3 - 
13+2 - 
18+3 - 
19+3 - 
21+3 
21+3 - 
19+3 - 
19+3 
20+3 - 
20+3 - 

- 
- 

- 

- 

7+4 - 
7+4 
20+3 
- 
- 

.7+4 - 
744 - - 
- 

<0.5 
1.0+.1 
<0.5 
1.2+.1 

~ 0 . 5  

0.7+.3 - 
<0.5 
<0.5 
1.1+.2 
<0.5 
<0,5 

<0.5 
<0.5 

~ 0 . 5  
<0.5 
0.7+.1 
<0.5 
~0.5 
1.4+.2 
<0.5 
<0.5 
<0.5 
<0.5 
~0.5 
2.8-k.4 - 

- 

- 

- 

- 

- 

*Sample collected from 15-30 cm 



TABLE 1 
( c o n t ’ d )  

H+OO,9+00 7 2 1  1 2 2 2  1 . 3 f . 1  

H+07,6+32 < 2 . 5  - ~ 0 . 5  

H+07,6+45 6 f 1  - < 0 . 5  

H+07,6+77 3+1 1 4 + 3  < 0 . 5  

H+07,6+92 < 2 . 5  2 0 f 3  <0.5 

H+10,6+60 1 5 2 2  - < 0 . 5  

H+20,6+32 5 + 1  18+3 < 0 . 5  

H+22,6+62 3 f 1  l l f 2  < 0 . 5  

J + 0 0 , 4 + 9 0  2 5 f 3  1 9 f 3  2 2 1  
J + 3 0 , 4 + 2 2  6 + 1  2 3 + 3  1 . 4 k . 2  

J + 3 2 , 4 + 0 7  3+1 2424  0 . 9 f . 2  
J + 4 5 , 4 + 0 7  1 6 + 2  1 8 5 6  0 . 9 2 . 1  

J + 4 7 , 3 + 9 2  < 2 . 5  - ~ 0 . 5  

5+60 ,3+92  8 f 1  2454  < 0 . 5  
J + 7 9 , 3 + 9 2  3+1 1 5 2 3  . < 0 . 5  
J + 9 2 , 3 + 9 2  4 + 1  2 4 + 4  1 . 0 2 . 2  

H+22,6+77 31+3 - ~ 0 . 5  

H+25,6+50 ~ 2 . 5  - < 0 . 5  

H+37,6+48 3 f l  1 2 f 2  ~ 0 . 5  

H+37,6+62 8 f 1  1 4 f 3  1 . 7 5 . 2  

H+40,6+35 1 4 + 1  13+3 1.82.. 2 

H+45,6+30 9 f l  1 5 2 3  0 . 6 f . 2  

‘7+52,6+32 < 2 . 5  1 8 5 3  < 0 . 5  

I + O O ,  6+00 < 2 . 5  7 + 2  < 0 . 5  

I + 1 0 , 5 + 5 5  1 3 + 1  2 5 f 4  ~ 0 . 5  

1 + 2 2 , 5 + 5 2  3 + 1  2 5 f 4  ~ 0 . 5  

1 + 2 5 , 5 + 4 0  3 f l  2524  <0.5 

1 + 6 2 , 4 + 6 7  < 2 . 5  15 f3  < 0 . 5  

1+75 ,4+67  < 2 . 5  15+3 < 0 . 5  

1 + 7 7 , 4 + 5 2  < 2 . 5  2 0 5 3  < 0 . 5  

1 + 7 7 , 4 + 9 7  4 + 1  1 3 f 3  < 0 . 5  

1 + 7 9 , 4 + 8 2  < 2 . 5  15+3 < 0 . 5  

1 + 9 0 , 4 + 5 2  < 2 . 5  1 2 f 3  ~ 0 . 5  

1+92 ,4+82  < 2 . 5  2 0 2 3  ~ 0 . 5  

1+94 ,4+67  < 2 . 5  1 3 + 2  <0.5 

J + 9 4 , 3 + 7 7  2 6 + 3  - ~ 0 . 5  
K+00,3+00 4 + 1  5 f 2  < 0 . 5  
K+00,4+00 9 6 + 3  2 0 + 3  <0.5 

K+07,3+77 3 2 1  23+4  0 . 4 f . 1  
K+09,3+62 2 2 + 2  1 5 f 4  <0.5 

K+62,3+14 3 + 1  2 1 + 3  < 0 . 5  
K+77,3+12 3+1  1 6 2 3  0 . 9 2 . 1  
K+79,2+97 l o f l  2524  < 0 . 5  

K+92,2+97 3 + 1  2 4 + 3  0 . 7 f . 1  
K+94,2+82 2 5 2 3  2 8 f 3  0 . 5 5 . 1  
L+00,3+00 2 2 1  3 2 + 5  0 . 5 f . 1  
L+19,2+67 2 2 + 2  2 3 f 4  0 . 8 f . 3  

L+22,2+52 1051 1823 ~ 0 . 5  
L+37,2+37 4 + 1  16-13 0 . 8 f . l  
L+37,2+52 7 f l  2324  
L+62 ,2+02  1 8 2 2  2 0 2 3  0 . 5 2 . 1  
L+77,1+87 1 3 2 1  8 f 3  < 0 . 5  

L+77,2+02 < 2 . 5  2 2 + 3  0 . 5 f . l  
L+92,1+27 <2 .5  17+3  < 0 . 5  

2f1 
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TABLE 1 
(cont I d ) 

L+92,1+42 5+1 26+4 <0.5 
L+92,1+72 5+1 12+1 3+1 
L+92,1+87 421 16+3 0.99.2 
M+O0,2+00 <2.5 27+4 1.2k.2 
M+07,1+57 851 12+3 1.420.1 

M+07,1+72 4+1 25+6 ~0.5 
M+22,1+57 8+2 21+6 1.Ok.3 

M+22,1+42 22f2 1723 1.1k.2 
M+37,1+27 1521 9+3 4+1 
M+37,1+42 18+1 14+3 9+1 
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TABLE 2 
Concentration of Radionuclides in Post-Remedial Action 

Soil Samples Collected in the Vicinity of Former Buildings 

C+77,1+77 
C+77,1+92 
C+92,1+77 
C+92,1+92 
D+57,1+47 
D+72,1+47 
D+87,1+32 
D+87,1+47 
D+87,1+62 
E+00,2+00 
E+02,1+32 
E+02,1+47 
E+02,1+62 
E+02,1+77 
E+17,1+32 
E+17,1+47 
E+17,1+62 
E+17,1+77 
E+32,1+62 
E+32,1+67 

Grid Concentration pCi 
Location 226Ra 401Z 

I 
~2.5 1253 0.5f.l 
~2.5 13+3 0.95.1 
<2.5 15+3 1.35.1 
321 17+3 ~0.5 
4+1 13+3 4+1 
3+1 17f3 4+1 
2+1 20f3 6+1 
<2.5 952 251 
2+1 11+2 921 
~2.5 2023 551 
<2.5 852 ~ 0 . 5  

~2.5 14+2 1.85.2 
3+1 15f3 2422 
<2.5 22+3 ~ 0 . 5  

<2.5 8+2 1722 
~2.5 9f2 <0.5 

~2.5 13f2 4f1 
~2.5 2+3 251 
~2.5 12f2 321 
~2.5 1723 421 
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TABLE 3 

C+92,1+77 
D+57 , 1+47 
D+87,1+32 
D+87,1+62 

. E+00,2+00 
E+02,1+62 

Comparison of 137Cs and 90Sr Concentrations in 
Selected Soil Samples 

1.3fl 0. If. 05 
4+1 0.7k.1 
6+1 4.0k.4 
9k1 0.7k.1 
521 1.2f.l 
24f2 7.5k.8 

Grid ConcnetrationggCi/g 
Location 137cs Sr 

1 

E+32,1+67 
G+62,7+37 
H+00,7+00 
H+40,G+35 
J+OO, 4+90 
J+92,3+92 

421 .2+. 03 
1.45.2 .l*.l 
2.85.4 .1+. 03 
1.8k.2 .2+. 04 
221 .1k. 1 
1-1.2 .2+. 04 

13 
5.7 
1.5 
13 
4.2 
3.2 
4.9 
1.5 
20 
14 
28 
9 
20 
5 
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ATTACHMENT A 

DOE FUSRAP ACCESS/WORK AGREEMENT 
WITH MODERN LANDFILL, INC. 
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This AGREEMENT, dated the 

FUSRAP ACCESS/WORK AGREEMENT 

8 day of June 1981 , i s  entered i n t o  between 

Modern Landfi 11 , Inc. (hereinaf ter  "Owner") , a New York Corporati on , and 

the United S ta tes  Department of Energy (hereinaf ter  "DOE") coveri ng the 

specif ic  property ident i f ied on the attached property description 

(Attachment A ) .  

S a i d  property has been ident i f ied as requiring affirmative work under D O E ' S  

Formerly Uti 1 i zed Remedial Action Program (hereinafter 'IFUSRAP"). However, 

before such affirmative remedial action (other t h a n  t h a t  already taken by 

Owner pr ior  t o  the d a t e  o f  this Agreement) can be accomplished, i t  will be 

f i r s t  necessary to  enter  said property for the purpose of performing analysis 

and evaluation tasks t o  determine the amount and k i n d  of remaining or  existing 

contamination present on the property and/or structures.  Subsequent t o  t h i s  

analysis and evaluation, a determination a s  t o  w h a t ,  i f  any, fur ther  affirmative 

remedial actions a re  required t o  render s a i d  property and/or s t ructures  f i t  for  

"unrestr ic ted usage'' will be made. Such affirmative remedial actions ( i f  

deemed required) will be carried out immediately following or in conjunction 

w i t h  the survey, provided Modern Landfill , Inc .  , agrees to supply the necessary 

equipment and services to  excavate and remove any additional contaminated 

material found to  be located on the described property, transport  and safely 

s tore  same a t  the NFSS. 

evaluation and removal work ( i f  required) , the following agreements between 

the Owner, DOE,  and i t s  representatives and agents shall pertain:  

With respect to  the contemplated analysis and 

3 2  
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. ,  I 

*'I . The analysis and evaluation and removal will be conducted i n  such a 

manner tha t  there will be no undue interference or inconvenience t o  

Owner i n  i t s  normal a c t i v i t i e s .  The Owner shall have the r igh t  t o  have 

i t s  personnel or designated representatives present d u r i n g  t h a t  p a r t  of 

the analysis and  evaluation conducted on the premises. 

conducted in accordance w i t h  the s i t e  survey plan attached hereto 

(Attachment B ) .  Additional excavation work ( i f  required) and contaminated 

material removal work shall  be separately described by DOE and agreed t o  

by the par t ies .  

Work shall  be 

2. DOE acknowledges tha t  by allowing i t s  employees, contractor(s)  , sub-  

cont rac tor (s )  or agents, o r  the employees or agents of i t s  contractor(s)  

o r  subcontractor(s) t o  come onto Owner's premises t o  conduct radiological, 

engineering, a n d  environmental analyses a n d  t o  a s s i s t  i n  any removal 

a c t i v i t i e s ,  Owner does not waive any of  i t s  r ights  exis t ing under the 

contractual relationship w i t h  the MED or w i t h  any successor t o  this con- 

t ractual  relationship.  

3 .  Owner assumes no l i a b i l i t y  for any loss ar is ing from injury or damages 

caused by or result ing from the willful  or negligent ac t s  o r  omissions 

of D O E ,  i t s  cont rac tor (s ) ,  subcontractor(s) , and  the o f f i ce r s ,  employees , 

servants,  and agents of e i the r  of them i n  performing the analyses and/or  

removal work a t  the premises. 

have i n  accordance w i t h  any avai lable  remedy a t  law. 

Owner may pursue any claims tha t  i t  may 

~~~ 

*Analysis and evaluation a c t i v i t i e s  include, b u t  are  n o t  l imited t o ,  
radi o l  ogical monitoring , above and be1 ow grade , sampl i ng , e tc .  



4 .  The cost of performing the analyses and removal support 

work will be borne by DOE. 

any additional excavation is required), material removal, 

and storage pad preparation on the NFSS site will be borne 

by Owner, subject to the provisions of paragraph 7 of this 

Agreement. DOE will provide all necessary health physics 

equipment and personnel required for excavation work (if 

required), loading, transportation, and unloading operations. 

The cost of excavation (if 

5 .  All public information releases by the DOE regarding the 

analyses and/or removal work will be coordinated with 

Owner prior to issuance in order to allow appropriate 

consideration t o  be given to any comments or requests 

which Owner may have regarding such releases. 

6. The DOE shall provide to Owner, without Cost, a copy of 

any reports which are prepared as a result of the analyses 

and support work. 

to comment to DOE on any such report before it is 

finalized by DOE. 

Furthermore, Owner shall have the right 

7. The DOE will reimburse Owner for the actual expenses 

incurred by Owner in its own remedial action efforts subject 

to a discretionary review by the Contracting Officer of 

invoices submitted by Owner to determine reasonableness 

of charges and the adequacy of work performed. 
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8 .  The analyses a n d / o r  removal %ha17 be concerned w i t h  the residual condition 

of  t he  subject Owner propcr ty( ies )  which a r i s e s  from i t s  former use by 

the ME0 and/or AEC. 

I t  i s  Contemplated t h a t ,  following the analyses a n d  removal a c t i v i t i e s  

herein descr ibed,  DOE will  undertake ac t ions  necessary t o  issue a DOE 

c e r t i f i c a t i o n  f o r  unres t r ic ted  use f o r  the property herein described. 

9. 

1 0 .  The a c t i v i t i e s  herein described shal l  cover only the approximately 

17.8-acre s i t e  herein described. 

contemplated, f o r  the  r e m a i n i n g  approximately 182 acres of  the Modern 

Landf i l l ,  I n c . ,  property a t  t h i s  time. 

Access i s  not granted, n o r  i s  work 

A C C E P T E D  AND AGREED TO B Y :  ACCEPTED AND AGREED TO B Y :  

M O D E R N  LANDFILL, I N C .  A .  

n 
U.S. DEPARTMENT OF E N E R G Y  

BY : 

T I T L E :  /. - TITLE:  

DATE : L4.A . / DATE : 
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! 
Department of Energy 
Oak Ridge Operations 
PO. Box E 
Oak Ridge,Tennessee 37830 

r 

) 

Modern Landf i 11 , Inc.  
ATTN: Mr. Steve Washuta, President 
PO Box 209 
Model City,  NY 14107 

Gentlemen: 

ANENDMENT TO ACCESS/WORK AGREEMENT 

October 29 , 1981 

The Acccss/Work Agreement dated June 8,  1981 between Modern Landfi l l ,  Inc 
a n d  the United S t a t e s  Department o f  Energy i s  hereby amended t o  include 
radiological assessment and possible remedial action work on additional 
adjoining property ident i f ied  in the attached diagram. 

The terms and  conditions previously executed i n  the or iginal  agreement 
wil l  be i n  e f f e c t  for this amendment. 
the property ( a b o u t  5 acres)  wil l  be conducted i n  accordance with the 
radiological/remedial act ion plan t h a t  was included as p a r t  of the 
or iginal  (June 8 ,  1981) agreement. 

A l s o ,  the work f o r  th i s  portion of  

I f  you a r e  i n  agreement w i t h  t h i s  amendment and  plan f o r  t h e  conduct of 
t h i s  work, please ind ica te  by signing i n  the space provided below and  
returning the signed or iginal  t o  this  o f f i c e .  

Sincerely , - 

S E- 35 : EHH 

1 Enclosure 

L .  Keller,  Director -Ti chn i ca 1 Servi ces Di v i s ion 

Accepted and  Agreed t o  by: Accepted a n d  Agreed t o  by 

Modern Landfi 11, Inc.  U. S .  Department o f  Energy 

BY: B Y :  ' 

TITLE: pf?, es, 

w- DATE :L 

36  



ATTACHMENT B 

RADIOLOGICAL PLAN FOR REMEDIAL ACTION 
AND POST REMEDIAL ACTION MEASUREMENTS FOR A PORTION OF 

THE PROPERTY OWNED BY 
MODERN LANDFILL, INC., LEWISTON, N.Y. - FORMER LOOW SITE 
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RADIOLOGICAL PLAN FOR REMEDIAL ACTION 
AND POST REMEDIAL ACTION MEASUREMENTS FOR A PORTION OF 

THE PROPERTY OWNED BY 
MODERN LANDFILL, INC., LEWISTON, N.Y.  - FORMER LOOW SITE 

The Department of Energy (DOE) has determined that a 16 acre portion 
of a 199 acre tract of land, formerly part of the Lake Ontario Ord- 

nance Works, contains several areas where the concentration of 226Ra 
in soil exceeds 5 pCi/g. 
immediate use of this land for a commercial venture, the Department 

Because of the property owner's planned 

- 
of E.nergy has agreed to accept 226Ra bearing soil and rubble origi- 
nating on the property for interim storage on the DOE owned Niagara 
Fa.lls Storage Site (NFSS). The following radiological plan has 
been developed to support activities associated with the excavation 
of 226Ra bearing material from the Modern Landfill, Inc. property 
and removal to the NFSS. 

There are three specific aspects of the plan: 

0 radiological survey of areas which could not be surveyed 
by ORNL'l) during its survey of this site in January 1981. 

0 radiological service for the removal of soil bearing ele- 
vated concentrations of 226xa. 

o final radiological survey of the 16 acre site. 

Remedial actions to be performed on this site are considered minor 
actions and will not be conducted in strict accordance with pro- 
cedures established for FUSRAP'activities. 
engineering assessment has been conducted to provide estimates of 

the total quantity of material which contains Ra in excess of 
5 pCi/g, the criterion which DOE has proposed for FUSRAP. 

That is, no formal 

226 . 
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Cleanup Criteria 

The soil cleanup criterion(2) for the Modern Landfill Site and other 
F U S ~ A P  sites is based upon 226Ra activity in the soil. 
for 226Ra in the soil is: 

The criterion 

The average soil concentration of 226Ra attributable to residual 
radioactive materials from MED/AEC activities shall not exceed 
5pCi/g after cleanup where: 

The concentration is averaged through a 15 cm layer at 
any suspect depth (with removal of overlying contami- 
nated material and bore-hole logging data verifying 
absence of buried contamination -- sampling shall apply 
only to the exposed 15 cm layer); 

the concentration is specified per gram of soil on dry 
weight (not in situ weight) basis; and 

the concentration is averaged over any contiguous 100 
square meters as determined from a composite of four 
samples, each taken at the approximate center of each 
25 square meters of said 100 square meters. 

Site Description 

Existing paved roads border the Modern Landfill, Inc. site, Castle 
Garden Road to the West, "0" Street to the North; Vine Street forms 
the southern boundary, running from southwest to northeast. The 
site is fenced'along the West and North since it borders the cur- 
rently active DOE-Niagara Falls Storage Site. 
site is through the DOE property where Vine Street intersects with 
Castle Garden Road. 
that containers of K-65 residues were probably handled and/or 
temporarily stored on this property. 

Access to the survey 

Records and past aerial photographs indicate 

39 



Areas To Be Surveyed 

As seen in Fig. 1, north-south grid lines 1-14 and east-west grid 
lines A-M from a 100 ft grid system in the area to be surveyed. 
In addition, a smaller grid, 5 meters, will be used in areas iden- 
tified during the O W L  survey to have radium contamination in ex- 
cess of 5 pCi/gram. These areas will include, but not be limited 
to, an area 5 meters either side of Vine Street from Castle Garden 
Road to "0" Street and an area defined by grid points (1, C+50), 
(2+50, C+50) ,  1, E + 5 0 )  and (2+50, E+5O) as illustrated in Figure 1. 

3 0 b j e-c t iv e 

A radiological survey will be conducted of an open and wooded area 
covering approximately 16 acres. This land, owned by Mr. Steve 
Washuta, Modern Landfill, Inc., Lewiston, New York, is a portion 
of that company's total tract covering approximately 199 acres. 
The tract was partially surveyed in January, 1981. That portion 
surveyed in January, 1981 is an area which-Modern Landfill plans 
to open as a sanitary landfill in the near future. Modern Landfill, 
Inc .  has completed its site engineering and has prepared an environ- 
mental statement covering its planned activities. A permit from the 
State of New York is needed to initiate landfill operations at this 
site. The permit will be issued only after the State of New York 
has been notified by the Department of Energy that the soil on this 
site contains 226Ra equal to or less than 5 pCi/g. The objective 
of this survey is to identify areas which contain 226Ra in excess 
of 5 pCi/g, provide radiological services in support of soil re- 
moval, and conduct a final radiological characterization of the site. 

Survey Techniques 

Because of the need to perform the initial survey, remedial action 
and the confirmation survey as quickly as possible, initial survey 
activities must be limited in scope. Therfore, the initial survey 
will consist of gamma-ray measurements only; no soil samples will 
be taken during the,initial survey. Based on the initial survey 
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results, areas requiring remed'ial action will be marked and the 
contaminated soil removed by the property owner with direction 
from the field director. Upon completion of the remedial action, 
the site will be closely surveyed, soil samples will be taken and 
analyzed, and results of the survey will be documented and presen- 
ted to DOE. Restrictions on the site are expected to be released 
if confirming samples indicate that contamination levels are be- 
low the cleanup criterion. 

Initial Survey 

The objective of the initial survey is to identify those areas on 
the property that require remedial action. 
be accomplished by performing a biased survey of the shaded areas 
shown in Figure 1. The survey technique will consist of: 

The initial survey will 

A slow continuous survey utilizing a 2" X 2" NaI crystal held 
in close proximity to the ground will be conducted in the shaded 
areas in Figure 1 to locate potentially contaminated areas. 

Within areas identified in 11, closely spaced measurements will 
be made with the NaI crystl in order to determine the boundary 
of radioactivity in surface soil. These measurements will 
consist of timed counting rates. Although this technique is 
not radionuclide specific, estimates of 226Ra will be made 
based on data obtained during the Middlesex, Phase I Remedial 
Action in 1980. 

Any areas that are estimated to be contaminated to levels above 
the proposed cleanup criterion will be marked with stakes so 
that the material to be removed during the remedial action 
phase will be defined. 

Radiological Services in Support of Remedial Action 

Personnel involved in remedial actions will be monitored to deter- 
mine if any exposure to radiation has occurred. Personnel will: 
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Radiological Services in SupporL of Remedial Action (Continue'd) 

1) submit a baseline urine sample prior to beginning work on 
the site 

2) wear appropriate TLD's while on-site 

3 )  submit a final urine sample at the completion of the remedial 
action per instruction from the team field leader. 

Personnel involved in the excavation and removal of contaminated 
material will be supplied protective clothing in the form of cover- 
a l l s ,  gloves, and shoe covers as needed. 

All personnel and equipment leaving the NFSS site shall be monitored 
by the appropriate health physics personnel. 

During all phases of work on the Modern Landfill, Inc., site, action 
will be taken to prevent the movement of 226Ra bearing material to 
portions of the site which are not presently contaminated. It is 
anticipated that excavation activities will not generate airborne 
partieGa*s due to the current moist condition of the soil in that 
area. For purposes of documentation, air sampling equipment will 
be located upwind and downwind of all activities. These samplers 
consist of weather protected low volume ( 5 0  liter/min) samplers 
operated by gasoline powered electric generators. Filters will 
be analyzed at Eberline's laboratory in Albequerque. 

Final or Confirmation Survey 

For purposes of post remedial action measurements, the grid system 
to be used will be that described in the Areas to be Surveyed section. 

Measurements will be made at grid points formed by the intersection 
of grid lines. In shaded areas in Figure 1, a 5 meter grid will be 
established to determine contamination status where contamination 
was measured during previous survey and/or where remedial action was 
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of 

1. 

2. 

3. 

4 .  

5 .  

undertaken. The following act’ivities will constitute the survey 
this site. 

Gamma-ray measurements will be made at the surface and 1 
meter above the surface at each grid point using a portable 
gamma-ray scintillation survey meter. Conversion of these 
measurements to exposure rates in micro-roentgens per hour 
will be in accordance with cross calibration in the field 
with an instrument whose response is proportioned to gamma- 
ray exposure in roentgens. 

A soil sample will be collected at each defined point in the 
survey grid, and will be counted using a gamma-ray spectrometry 
system (GeLi detector) at an Eberline laboratory. The sen- 
sitivity of this counting system for 226Ra is less than 121 
pCi/g in samples of at least 200 grams. 

Five meter grids will be established at other areas within the 
site, and samples will be taken as needed, based on a review 
of remedial actions taken. These will be determined by the 
field team leader. 

Sufficient subsurface soil samples will be collected within 
the 5 meter grid areas to characterize subsurface Ra-226 
levels. Sample locations will be determined by the field 
team leader. 

All samples collected within the grid around pads C and D will 
be analyzed for Cs-137. Selected soil samples taken within 
this grid coordinate will be analyzed for Sr-90 to determine 
Cs-137/Sr-90 ratios in the area. The ratios determined above 
will be used to determine Sr-90 concentrations throughout the 
grid area. 
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6.  As determined by the manner. in which remedial actions were 
performed by the owner, the field team leader may at his 
discretion reduce the number of verification samples collected 
in uncontaminated areas by a factor of 2. The number and type 
of samples collected in areas defined as potentially con- 
taminated (shaded areas in Figure 1) or within 100 ft. of 
those areas may not be reduced. 

7. In addition, while no radioactivity is involved, ground pene- 
trating radar scans will be made in the area surrounding Pad 
B. Historical data indicates that drums of zirconium residues 
were buried at this location. Areas scanned will be defined by 

. grid points ( 3 , A ) ,  (3,B), (4t.50, A )  and (4+50, B). 

Initial surveys will begin on June 8, 1981. Collection of confir- 
mation data will be completed by June 19, 1981 



REFERENCES 

(1) Oak Ridge National Laboratory, Radiological Survey of a 
Portion of Property Owned by Modern Landfill, Inc. - 
Former LOOW Site, Summary Report, March, 1981. 

(2) Correspondence, Keller - to - Ramsey, Proposed Soil 
Cleanup Criterion for FUSRAP, May 26, 1981. 
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ATTACHMENT C 

D E S C R I P T I O N  O F  R A D I O L O G I C A L  SURVEY 

INSTRU-KENTS USED I N  T H E  F I E L D  

47 
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The i n s T r u c t i o n s  i n  t h i s  guide i n  con junc r ion  K i t h  Tab le  111-1 s:,ecify 

t h e  r a d i o s c t i v i t y  and r a d i z r i o n  exposure  r z t e  l i n i T s  which should  be 

used i n  accompl i sh ing  t h e  deconcza inz t ion  and survey o f  s u r f a c e s  or 
pr-enises and equipmen? p r i o r  to zbandonment OT r e l e z s e  f o r  u n r e s t r i c z e d  

use. The l i n i z s  i n  T a b l e  111-1 do  no‘: app ly  t o  p remises ,  equipiaent, o r  
s c r a p  c o n t a i n i n g  induced r a d i o z c z i v i t y  f o r  which ‘:he r z d i o l o g i c z l  - con- 

s i d e r a t i o n s  p e r t i n e n t  t o  t h e i r  use mzy be  d i f f e r e n t .  

such  f a c i l i t i e s  o r  i t ems  from r e g u l a z o r y  c o n t r o l  w i l l  be cons ide red  on a 

case -by-czse  b a s i s .  

1. 

The r e l e a s e  of 

The l i c e n s e e  s h a l l  make 2 r e z s o n a b l e  e f f o r t  t o  e l i m i n a t e  r e s i d u a l  

c o n t u n i n a t i o n .  

R a d i o a c t i v i t y  on equipment or s u r f a c e s  s h r l l  n o t  be covered  by 

p a i n t ,  p l a t i n g ,  o r  ozhe r  c o v e r i n g  m a t e r i a l  unless con7aminz;ion 

l e v e l s ,  as d e t e m i n e d  by 2 su rvey  2nd docunented, 2 r e  below t h e  

. l i m i t s  s p e c i f i e d  i n  Tab le -111-1  p r i o r  t o  “?plying t h e  cove r ing .  

2 .  

A 

r e a s o n z b l e  e f f o r t  must b e  mzde t o  minimize t h e  c o x t z m i n a z i o n - p r i o r  

t o  u s e  of  any cove r ing .  
The r a d i o z c t i v i t y  on che  i n t e r i o r  s u r f a c e s  o f  p i p e s ,  d r a i n  l i n e s ,  

o r  ducTwork s h z l l  b e  de te rmined  by making measurements 2t a l l  
3 .  

t r z p s ,  2nd o t h e r  z p p r o p r i a z e  a c c e s s  poinTs, provided  t h z t  contzmi- 
n a t i o n  z i  t h e s e  l o c a t i o n s  i s  l i k e l y  t o  be represen:z?ive of con- 

t a m i n z t i o n  on t h e  i n t e r i o r  of  t h e  p i p e s ,  d r a i n  lines, or ductxc.rk. 

S u r f z c e s  df p remises ,  equipment,  OT s c r a p  which Ere l i k e l y  to be  

contaminzted  b u t  a r e  of  such  s i z e ,  c o n s t r u c t i o n ,  o r  l o c z ~ i o n  zs to 

mzke t h e  s u r f z c e  i n z c c e s s i b l e  f o r  purposes o f  mezsurenent s h a l l  be  

presumed t o  be  contzminated i n  excess  o f  t h e  l imits .  

Upon r e q u e s t ,  t h e  Conmission nay a u t h o r i z e  a l icensee t o  r e l i n q u i s h  

p o s s e s s i o n  o r  conc ro l  of  p r e m i s e s ,  equipment, c r  s c r a p  having  

s u r f a c e s  contaminzted wich mazerial i n  excess of  the l i i n i x s  s p e c i f i e d .  
This mzy include, b u t  would n o t  b e  l i m i t e d  t o ,  s p e c i z l  c i r cums tances  

such a s  r a z i n g  of  b u i l d i n g s ,  t r a n s f e r  o r  premises t o  anozher  

o r g z n i z a t i o n  c o n t i n u i n g  work Kith  r a d i o a c z i v e  m a t e r i a l s ,  OT con- 

v e r s i o n  of  f a c i l i c i e s  t o  a l o n g - t e r n  storage o r  s tandby s t a t u s .  

Such r e q u e s t  mu;: 

4 .  

. 
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. J *  . .  
a .  P rov ide  d e t z i l e d ,  . s p e c i f i c  i n f o r n a t i o n  d e s c r i b i n g  The premise's, 

equipment  o r  s c r a p ,  r a d i o a c r i v e  c o n t 2 n i n a t s ,  2nd t h e  nazure ,  

e x r e n t ,  2nd d e g r e e  o f  r e s idua !  s u r f a c e  Contaminat ion.  

P r o v i d e  a d e t a i l e d  h e a l t h  and s a f e t y  a n a l y s i s  which r e f l e c t s  

t h z t  t h e  r e s i d u a l  amounts of  n a t e r i a l  on s u r f a c e  a r e a s ,  

t o g e t h e r  wi th  o t h e r  considerations such 2s p r o s p e c t i v e  u s e  of 
f i e  p remises ,  equipment  OT s c r a p ,  2 r e  u n l i k e l y  t o  r e s u l t  i n  2n 

u n r e a s o n a b l e  r i s k  t o  t h e  h e a l c h  2nd s a f e r y  of t h e  pub l i c .  

P r i o r  t o  r e l e a s e  of p r e m i s e s  f o r  u n r e s t r i c t e d  u s e ,  Lhe l i c e n s e e  

s h a l l  make a comprehensive radiation survey  which e s t a b l i s h e s  t h z t  

c o n t a m i n z t i o n  i s  w i t h i n  t h e  limits s p e c i f i e d  i n  Tzb le  111-1. 

copy o f  t h e  su rvey  repor ;  s h a l l  be  f i l e d  wi;h t h e  D i v i s i o n  of  Fuel 

Cycle  and Material S a f e t y ;  USKRC, i i zsh ington ,  D . C .  

w i t h  t h e  D i r e c t o r  of  c h e  Regional  O f f i c e  o f  t he  O f f i c e  of Inspecr ion  

2nd Enforcement ,  USNRC, having  j u r i s d i c t i o n .  

f i l e d  2t l e z s t  30 days p r i o r  t o  t h e  planned d a i e  o f  abzndonnent. 

The s u r v e y  r e p o r r  sha l l :  

a. I d e n t i f y  t h e  p remises .  

b .  

b. 

5. 

A 
. 

20555, 2nd a l s o  

The r e p o r t  should be  

Shox t h a t  r e a s c n a b l e  e f f o r t  has  been nade to e l i m i n a t e  r e s i d u a l  

con tamina t  i on .  

Describe the  s c o p e  o f  t h e  su rvey  and g e n e r a l  p rocedures  fo l lowed.  

S t z t e  t h e  f i n d i n g s  o f  t h e  su rvey  i n  u n i t s  s p e c i f i e d  i n  t h e  

i n s t r u c t i o n .  

c .  

d .  

Fol lowing  rev iew of t h e  r e p o r r ,  t h e  K R C  will c o n s i d e r  v i s i t i n g  The 

f a c i l i t i e s  t o  conf i rm t h e  s u r v e y .  

. .  
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s o i l  Cleanup Criteria for FUSRAP S i t e s  

The soil c leanup c r i te r ia  f o r  t h e  Modern L a n d f i l l  p rope r ty  and 
o t h e r  F U S R A P  s i t e s  are based p r i m a r i l y  upon radium-226 a c t i v i t y  i n  t h e  
s o i l .  The c r i t e r i o n  f o r  radium-226 i n  soil is: 

The average s o i l  c o n c e n t r a t i o n  of radium-226 a t t r i b u t a b l e  
t o  residual r a d i o a c t i v e  materials from l.IED/AEC a c t i v i t i e s  
s h a l l ' n o t  exceed 5 pCi/g a f t e r  cleanup where: 

( a )  The c o n c e n t r a t i o n  is averaged through a 15  cm l a y e r  
a t  any s u s p e c t  dep th  ( w i t h  removal of o v e r l y i n g  
contaminated material and bore-hole l o g d n g  d a t a  
v e r i f y i n g  absence  of b u r i e d  contaminat ion - sampling 
s h a l l  apply o n l y  t o  t h e  exposed 15 cm l a y e r ) ;  

t h e  c o n c e n t r a t i o n  is s p e c i f i e d  per gram of s o i l  on 
d r y  weight ( n o t  i n  s i t u  weight )  b a s i s ;  and 

( b )  

( c )  t h e  c o n c e n t r a t i o n  is a v e r q e d  over  any con t iguous  10Q 
s q u a r e  meters as determined from a composi te  of four 
samples,  each t a k e n  at the  approximate center of each 
2 5  squa re  meters of said 100 squa re  meters. 

In a d d i t i o n  t o  radium-226, linits of 80 pCi/g of cesium-137 .have 
z l s o  been app l i ed  t o  si tes where f i s s i o n  product wastes are present.  
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ATTACHMENT E 

PROCEDURE FQR THE TRANSFER OF CONTAMINATED Mf ERf AL 

- FRO# THE NODERN LANDFILL, INC.  PROPERTY 

TO THE NIAGARA .FALLS STORAGE S I T E  

'. 

c 
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INTRODUCTION 

Approximately forty cubic yards of slightly contaminated soil and concrete 

rubble presently on the Modern Landfill , Inc. property i s  t o  

t o  the Niagara Fa lh  Storage Site (NFSS). This document delineates the 

-. 
ulll) i ea 

responsibilities of  the various parties involved and the procedures t o  be 

fol 1 owed dur i  ng the transfer opera ti  ons . . 

EX I STI NG CONDITIONS 

S1 lghtly contaminated soil and concrete rubble on Modern Landfill property, 

identified by DOE-EV, has been consolidated into two piles adjacent t o  the 

eastern fenceline o f  the NFSS. (See Flgure 1.)  

was carried o u t  on May 5 ,  1981, by Modern Landfill, under the supervision of  

the New York State Department o f  Health. 

The consolldation operatfon 

The exlsting concrete foundation slab, a t  the northeast comer o f  Campbell 

S t .  and "2" S t .  will be mdified for use as e temporary (10-12 month)  

fmpoundfnent. fhe pad I s  6-8 incheS thick and 40 feet wide and 60 feet long. 

The pad is currently free of contamination. 

TRANSFER PROCEDURE 

The loading, hauling and placlng o f  the contamfoated material, will be 

accomplished by Modern Landfill, under the supervision o f  NLO 'and i t s  Health- 

Physics s'ubcontractor, Radlatlon Management Corporation (RMC) * 

A single dump truck and a single rubber tired front-end loader, 
.a -. will be used, in order to  minimize the amount o t  equip,,<:.- hr. # 

decontaminated 
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TRANSFER PROCEDURE (cont I d )  
c 

The t ruck  w i l l  be equipped w i th  a canvas shroud t o  minimize spread 

o f  contaminated mater ia l  . 

. Extrzeme care w i l l  be exercised t o  ensure t h a t  no mater ia l  i s  s p i l l e d  

on o r  around the t ruck dur ing loading. 

. Dusting of the s p o i l s  w i l l  be c o n t r g l l e d  by appl icat ion o f  water spray 

dur ing the  loading operation. bh 6 9  ct-8 e' h2 

M - c C y  & a-0L-Q. 
. The dump b o a  w i l l  not  be f i l l e d  more than hal f  f u l l  t o  preclude the 

canvas shroud contact ing the s p o i l s  mater ia l .  -- - 
The loaded t ruck w i l l  enter the NFSS v i a  a temporary openfng i n  the 

east fence l i n e .  The note shown i n  Figure 1 w i l l  be used exc lus ive ly .  

No other t r a f f i c  o r  operaticjn wlll be permitted i n  t h e . v f c i n i t y  during 

the t r a n s f e r  opera ti on . 

Equipmnt used i n  the loading and haul ing of the spo i l s  w i l l  enter 

W S S  through the temporary fence opening and w i l l  leave v i a  the 

Campbell S t .  'gate a f t e r  the decontamination, a t  NFSS. 

The NFSS perimeter fence w l l l  be restored t o  "as-was" condi t ion by 

k d e f n  L a n d f i l l ,  t o  the s a t i s f a c t i o n  of NLO. 
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IMPOUNDMENT FACILITY (con t I d ) 

The bonded edge o f  the s p o i l s  "envelope" w i l l  be nea t l y  folded and 

tucked under upon i t s e l f  up t o  the edge o f  the s p o i l s  mater ia l  w i th in .  - - -  
/ _ .  -_ 

The per lmetep*of t h e  e x i s t i n g  pad used f o r  temporary impoundment w i l l  

be fenced by Modern L a n d f i l l  and posted as a contaminated area by NLO. 

- HEALTH-PHYSICS SUPPORT 

The Heal th-Physics con t ro l s  appl i cab l  e t o  the t rans fe r  opera ti on are 

described i n  'HP/Radiologfcal Control Procedures f o r  Spoi ls  Transfer  t o  NFSS. " 

DECOHTAMI MAT ION 

All tools snd equlpment used I n  the s p o i l s  t ransfer  operatton w i l l  be 

decontaminated, I f  required, by ML under the supervls ion o f  NLO and RK. 

. NLO wlll designate a l o c a t i o n  on NFSS f o r  decontaninatton operations. 

No too l s  o r  equipment w i l l  be released from the s i t e  un t l l  c e r t i f i e d  

f o r  release. Methods and c r i t e r i a  appl icable t o  Becontarnhation a r e  

described i n  "HP/Radiological Control Procedures f o r  Spoils Transfer 

t o  KFSS." 

Roadways snd adJacent area on the NFSS prpperty which may become 

contaminated as a r e s u l t  o f  the t r ans fe r  operat ion will be cleaned 

by 

w i l l  be conducted by RMC f o r  NLO. 

under the supervis ion o f  NLO. Pre and post operat ional  surveys 
- .  

#### 



FIGURE 1 

TRANSFER OF CONTAMINATED SOIL AND . 
RUBBLE - MODERN LANDFILL, INC. TO NFSS 
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ADDENDUM TO: PROCEDURES. FOR THE TRANSFER OF CONTAMINATED MATERIAL FROM THE 
MODERN LANDFILL, INC.  PROPERTY TO THE NIAGARA FALLS STORAGE S I T E  

INTRODUCTION 

An addi t ional  approximately f i v e  (5) cubic yards o f  s l i g h t l y  contaminated soil 

present ly on the Modern L a n d f i l l  

Niagara F a l l s  Storage Si te .  Responsib i l i t ies  and procedures are the same as 

del ineated i n  the document t o  which t h i s  addendum i s  attached, plus  addi t ional  

Inc. property i s  t o  be transferred - to  the 

i tems as ou t l i ned  herein.  

I EX I STING CONDI T I  OF6 

I Approximately f i v e  (5) cubic yards o f  sltghtly contaminated so l1  on Modern 

Land f f l l  property have been consolfdated f n t o  a s i n g l e  p i l e  on Vlne Street  

adjacent to the gate i n  the fencel ine o f  the NFSS a t  Castle Garden Road (see 

Figure 1A). The consol idat ion operation was c a r r i e d  o u t  concurrent t o  the other 

excavation on May 4, 1981. . 

This mterial i s  t o  be sfmed a t  the NFSS i n  the same temporaryfac i l i ty  as the 

other material from the Washute property. 

TRANSFER PROCEOURE 
\* 

This contaminated ma te r ia l  located on Vine Street,  Washuta. property, I s  t o  be 

t ransferred under the  same condi t ions as the other  mater ia l  now stored i n  a p i l e  

adjacent t o  the NFSS. Transfer wil l  occur along the rou te  fndicated on Figure 1 A .  
.. 

The Nlagara County Heal th Department has requested n o t i f i c a t i o n  by NLO p r i o r  t o  

i n i  t l a t i n g  the t r a n s f e r  operation. 
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ADDENDUM TO: PROCEWRES. FOR THE TRANFER OF CONTAMINATED PATERIAL 
FROM THE MODERN LANDFILL, INC.  PROPERTY TO THE . 

NIAGARA FALLS STORAGE SITE 

-- IMPOUNMENT F A C I L I T I E S  

Seams in the elastorneric membrane are to'be fabricated as designated in 

Figure 2 .  
0 

All other i tems are as originally stated in primary procedure. 
! 

HEALTH-PHY S ICS SUPPORT 

Same as original procedure. 
I 

DECONTAMItdATION 

Same as original procedure. 
I 

#### 

I 



TPJNSFER O F  CONTAMINATED S O I L  AND 

RUSBLE - MODERN LANDFILL, INC,  TO MFSS 

NORTH 

35 n m  = 1000 f t  

TRANSPORT ROUTES 

I U 
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FIGURE 2 

LINER SEAM DFTAIL 

41 
W 

-72" S t r i p  Cenfere-1 
Over Lap Jo in t  

1 1 
-6'' Lap Join- 

r - .  

c I 

t--12" S t r ip  Centered -1 
Under Lap Jo in t  

HLO, Inc. 

DLD D i v i s i o n  

May 8 ,  1981 / J .  P. Englert 

L i n e r  to be m i n i m  30 m i l s  t h i c k  

.Rondi ng agent QS r e c o m n d e d  
by 1 iner suppl fer 



- -  - 
ATTACHMENT F 

RESULTS O F  A RADIOLOGICAL SURVEY O F  ADDITIONAL 

PROPERTY AT THE MODERN L A N D F I L L ,  INC.  S I T E ,  

L E W I S T O N ,  NEW YORK 

N o v e m b e r  9-11, 1 9 8 1  
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R a d i o l o g i c a l  Su rvey  of  A d d i t i o n a l  P r o p e r t y  

a t  t h e  Moder'n L a n d f i l l ,  Inc .  S i t e ,  

Lewis ton ,  N e w  York 

A r a d i o l o g i c a l  s t a t u s  s u r v e y  was conduc ted  on a p o r t i o n  o f  t h a t  

p r o p e r t y  b e l o n g i n g  t o  Modern L a n d f i l l ,  I n c . ,  w h i c h  b o r d e r s  t h e  DOE 

. .  - -- Niagaga F a l l s  S t o r a g e  S i t e  (NFSS) a l o n g  C a s t l e  Garden Road t o  t h e  

West and  "0" S t r e e t  t o  tfie North.  T h e  p a r c e l  i n  q u e s t i o n  c o n s i s t e d  

o f  a 4 0 0  f t .  wide  s t r i p  a l o n g  t h e  s o u t h e a s t e r n  boundary  of V i n e  

S t r ee t ,  and  compr i sed  a p p r o x i m a t e l y  15.8 a c r e s  (see F i g u r e  F -1 ) .  

The s u r v e y  c o n s i s t e d  o f  t h e  f o l l o w i n g :  

1. Beta-gamma d o s e  r a t e  measurements  a t  50 f t .  i n t e r v a l s  on 

t h e  s u r f a c e  (see Figure  F - 2 ) .  

2. Gamma-ray c o u n t  r a t e  measurements  a t  50  f t .  i n t e r v a l s  n e a r  

th .e  s u r f a c e  (See F i g u r e  F - 2 ) .  

3. Gamma-ray e x p o s u r e  r a t e  measurements  a t  100 f t . . i n t e r v a l s  

one  meter above  t h e  s u r f a c e  (see F i g u r e  F -3 ) .  

4 .  S u r f a c e  s a m p l e s  t a k e n  a t  1 0 0  f t .  i n t e r v a l s  (see F i g u r e  F -3 ) .  

A n e a r  s u r f a c e  gamma-ray s c a n n i n g  s u r v e y  was a l s o  made a long  t h e  

s o u t h e r l y  edge  of  Vine  S t r e e t  and  around p a d s  707-F and 718 where  

s o i l  c l e a n u p  had o c c u r r e d  i n  June ,  1981.  
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Beta-gamma d o s e  r a t e  measurements  were made u s i n g  a thin-window 

"pancake"  s t y l e  G e i g e r  M u e l l e r  t u b e  ( E b e r l i n e  HP-210) w h i c h  had been 

c a l i b r a t e d  a g a i n s t  a d e p l e t e d  uranium s l a b  c o v e r e d  w i t h  a 7 mg/cm 2 

Mylar  s h e e t .  

c o u n t s  p e r  m i n u t e  p e r  m i l l i - r a d  p e r  hour .  

T h e  c a l i b r a t e d  re 'sponse o f  t h i s  d e t e c t o r  was 1230 

Gamma-ray c o u n t  r a t e  and  e x p o s u r e  r a t e  measurements  were made 
I -  - -. 

- w i t h  a 5 c m  x 5 c m  sodium- i o d i d e  (NaI )  d e c t o r  whose r e s p o n s e ,  when 

c a l i b r a t e d  o v e r  a uranuim o r e  s o u r c e  u s i n g  a R e u t e r  S t o k e s  

P r e s s u r i z e d  I o n i z a t i o n  Chamber (PIC) i s  n o r m a l l y  a b o u t  1 0 0 0  c o u n t s  

p e r  m i n u t e  per micro-Roentgen p e r  hour  ( 1 0 0 0  cpm/@/hr). Based on 

f i e l d  compar ison  measurements  w i t h  t h e  PIC, t h e  NaI d e t e c t o r ' s  

r e s p o n s e  v a r i e d  f rom 1 0 0 0  - 1600 cpm/pR/hr due  ' t o  a i r  s c a t t e r e d  

r a d i a t i o n  from t h e  K-65 r e s i d u e  s t o r a g e  tower  l o c a t e d  j u s t  n o r t h  o f  

t h e  s u r v e y  a r e a .  

A s c a n n i n g ,  n e a r  s u r f a c e  gamma-ray c o u n t  r a t e  s u r v e y  was 

c o n d u c t e d  u s i n g  t h e  5 c m  x 5 c m  NaI d e t e c t o r  ment ioned  above i n  a 

d i r e c t i o n a l i z e d  c o l l i m a t o r .  T h i s  s u r v e y  was requi red  t o  c h e c k  on 

a r e a s  p r e v i o u s l y  s u b j e c t  t o  s o i l  removal  w h e r e  s o i l  samples  t a k e n  

a f t e r  t h e  r e m e d i a l  a c t i o n  i n d i c a t e d  226Ra s o i l  c o n c e n t r a t i o n  

g r e a t e r  t h a n  5 pCi/g.  A s  a r e s u l t ,  one  g e n e r a l l y  e l e v a t e d  a r e a  

e x t e n d i n g  from t h e  I+OO, 6+00 g r i d  p o i n t  t o  G+50, 7+50. 

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

a p p r o x i m a t e l y  0.3 m w ide  on  t h e  s o u t h  s i d e  o f  V i n e  S t r e e t ,  and 

The 

g r e a t e s t  i n  e l e v a t i o n  i n  t h o s e  a r e a s  when r e m e d i a l  a c t i o n  had t a k e n  

p l a c e .  TWO s o i l  s a m p l e s  were t a k e n  i n  t h i s  a r e a ,  one  w h i c h  was 
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g e n e r a l l y  r e p r e s e n t a t i v e  o f  t h e  a r e a ,  and  o n e  r e p r e s e n t i n g  t h e  

maximum r a d i a t i o n  l e v e l  i n  a n  a r e a  30 c m  x 30 c m .  

S o i l  s a m p l e s  wh ich  were col lected d u r i n g  t h e  s u r v e y  were s e n t  t o  

M i d d l e s e x ,  N e w  J e r s e y  a n d  a n a l y z e d  i n  t h e  F i e l d  L a b o r a t o r y  which was 

e s t a b l i s h e d  t o  c o u n t  s o i l  s a m p l e s  a t  t h a t  l o c a t i o n .  A 1 0  c m  x 1 0  c m  

NaI d e t e c t o r  and  m u l t i - c h a n n e l  a n a l y z e r  c o m b i n a t i o n  was used  t o  

c o u n t  p h o t o n s  f r o m  214Bi a n d  214Pb, s h o r t - l i v e d  d a u g h t e r s  of 

r a d o n .  R e s u l t s  o f  s o i l  s a m p l e  a n a l y s e s  u s i n g  t h i s  s y s t e m  a r e  

p r e s e n t e d ,  a l o n g  w i t h  r a d i a t i o n  measurements  a t  s p e c i f i c  p o i n t s  i n  

t h e  s i t e  g r i d  s y s t e m ,  i n  T a b l e  F-1. For q u a l i t y  c o n t r o l  p u r p o s e s ,  

2 0  p e r c e n t  o f  t h e  s a m p l e s  were s e n t  t o  E b e r l i n e ' s  A n a l y t i c a l  

L a b o r a t o r y  i n  A l b u q u e r q u e ,  NM f o r  a n a l y s i s  o f  226Ra u s i n g  a h i g h  

r e s o l u t i o n  gamma-ray s p e c t r o m e t r y  sys tem.  A c o m p a r i s o n  of r e su l t s  

f rom b o t h  l a b o r a t o r i e s  i s  p r e s e n t e d  i n  T a b l e  F-2. A s i g n i f i c a n t  

d i f ference is n o t e d  f o r  some of t h e  d a t a  p r e s e n t e d  i n  t h i s  t a b l e .  

The v a r i a t i o n s  n o t e d  i n  t h i s  t a b l e  a r e  d u e ,  a t  l e a s t  i n  p a r t ,  t o  t h e  

f o l l o w i n g :  

1 - s a m p l e s  c o u n t e d  i n  t h e  Midd lesex  L a b o r a t o r y  were c o u n t e d  

s h o r t l y  a f t e r  c o l l e c t i o n  and  p r i o r  t o  complete i n g r o w t h  of 

r adon .  

2 - s a m p l e s  c o u n t e d  i n  t h e  Midd lesex  L a b o r a t o r y  were n o t  d r ied  

and  p u l v e r i z e d  p r i o r  t o  c o u n t i n g .  

3 - t he re  is a d i f f e r e n c e  i n  c o u n t i n g  geomet ry  be tween t h e  t w o  

spectrometers, a n d  if i n h o m o g e n e i t i e s  e x i s t e d  i n  t h e  

s a m p l e s  when c o u n t e d  i n  t h e  M i d d l e s e x  L a b o r a t o r y ,  derived 

soil c o n c e n t r a t i o n s  could v a r y  s i g n i f i c a n t l y .  
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The maximum observed 226Ra soil concentration in Table F-2 

as determined by the Albuquerque Laboratory was 37 pCi/g. How- 

ever, this sample represented a maximum contaminated area of only 

30 cm x 30 cm. Based on the concentration in this small area and 

the near background radiation levels within any contiguous 25 m2 

of the surrounding area, the weighted average 226Ra soil concen- 

tration would fall within the guideline value of 11 pCi/g. 

Gamma-ray exposure rates varied from a low of 9 pR/hr near 

the southwestern part of the site to a high of 40.7 pR/hr in the 

northeastern portion of the site near the concrete tank used for 

the storage of residues from the processing of pitchblende uranium 

ore. Beta-gamma dose rates at the ground surface ranged from 0.02 

mrad/hr to 0.08 mrad/hr. Radiation from the residue storage tower 

was also observed to affect the ground level measurements at grid 

points in the northeastern portion of the site. 
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TABLE F-1 

RESULTS O F  MEASUREMENTS 

* One Meter Above 
Surf ace Near Surface Ground Surface 

Beta-Gamma Gamma-Ray Gamma-Ray 
Grid Dose Rate Exposure Rate Exposure Rate Soil Results 

Location (mrad/hr ) - (vR/hr) ( vR/hr 1 (pCi/g) 

A+O, 1 4 + 0  
A+O, 1 4 + 5 0  
A+O, 1 5 + 0  
A+O, 1 5 + 5 0  
A+O, 1 6 + 0  
A+O, 1 6 + 5 0  
A+O, 1 7 + 0  
A+O, 1 7 + 5 0  
A+O, 1 8 + 0  
A+50,13+50 
A+50,14+0 
A+50,14+50 
A+50,15+0 
A+50,15+50 
A+50,16+0 
A+50,16+50 
A+50,17+0 
A+50,17+50 
A+50,18+0 

B+O, 1 3 + 0  
B+O, 1 3 + 5 0  
B+O 1 4 + 0  
B+O, 1 4 + 5 0  
B+O, 1 5 + 0  
B+O, 1 5 + 5 0  
B+O, 1 6 + 0  
B+O, 1 6 + 5 0  
B+O, 1 7 + 0  
B+O 1 7 + 5 0  
B+O, 18+0 
B+50 ,12+50  
B+50 ,13+0  
B+50,13+50 
B+50,14+0 
B+’50,14+50 
B+50 ,15+0  
B+50,15+50 
B+50,16+0 
B+50,16+50 
B+50,17+0 
B+50 ,17+50  

0 . 0 5 4  
0 . 0 5 2  
0 . 0 5 2  
0 . 0 6 2  
0 . 0 5 7  
0 . 0 4 9  
0 . 0 6 7  
0 . 0 3 7  
0 . 0 5 4  
0 . 0 3 4  
0 . 0 7 8  
0 . 0 3 9  
0 . 0 5 0  
0 . 0 5 0  
0 . 0 5 7  
0 . 0 5 7  
0 . 0 6 3  
0 . 0 5 0  
0 . 0 3 7  

0 . 0 4 2  
0 . 0 5 5  
0 . 0 4 6  
0 . 0 4 6  
0 . 0 4 2  
0 . 0 5 0  
0 . 0 4 9  
0 . 0 5 5  
0 . 0 6 3  
0 . 0 2 9  
0 . 0 3 9  
0 . 0 4 4  
0 . 0 4 2  
0 . 0 3 4  
0 . 0 3 6  
0 . 0 3 6  
0 . 0 5 4  
0 . 0 5 4  
0 . 0 5 4  
0 . 0 5 0  
0 . 0 5 5  
0 . 0 3 4  

c+o, 1 2 + 0  0 . 0 2 3  
C+O, 1 2 + 5 0  0 . 0 4 6  
C+O, 1 3 + 0  0 . 0 4 6  
C+O, 1 3 + 5 0  0 .031  
C+O, 1 4 + 0  0 .036 ,  

* 
3 0  cm above surface 

24.. 3 
27 .0  
1 9 . 4  
3 3 . 2  
3 0 . 8  
27 .9  
40 .2  
3 7 . 0  
37 .8  
1 9 . 3  
1 6 . 1  
1 7 . 7  
1 3 . 0  
2 4 . 3  
2 3 . 5  
2 8 . 0  
3 1 . 0  
28 .2  
3 0 . 7  

1 1 . 0  
1 5 . 9  
1 6 . 0  
1 4 . 4  
15.5 
21 .6  
1 8 . 5  
1 8 . 5  
2 0 . 3  
15 .1  
2 7 . 1  
1 3 . 0  
1 2 . 8  
1 2 . 7  
1 4 . 5  
1 6 . 9  
1 7 . 3  
2 0 . 2  
1 8 . 2  
21 .8  
1 8 . 2  
1 9 . 1  

1 3 . 4  
1 5 . 4  
1 4 . 7  
1 4 . 7  
1 6 . 5  

8 1  

2 9 . 5  1 . 5 3  f 0 . 2  

33.3 0 . 6 3  k 0 . 2  

3 8 . 5  1 . 3 9  f 0 . 2  

4 0 . 7  1.15 f 0 . 2  

4 0 . 7  1.11 f 0 . 3  

1 4 . 7  1 . 3 6  ? 0 . 2  

1 9 . 3  0 .76  f 0 . 2  

2 4 . 5  0 .40  f 0 . 2  

2 6 . 9  1 . 0 9  f 0 . 3  

27 .9  1 . 3 0  f 0 . 2  

2 6 . 9  1 . 1 4  f 0 . 2  

1 3 . 4  1 . 1 0  f 0 . 2  

1 4 . 6  1 . 5 4  2 0.2 

1 7 . 3  0 .88  f 0 . 2  



G r i d  
Loca t ion  

C+O, 1 4 + 5 0  
C+O, 1 5 + 0  
C+O, 1 5 + 5 0  
C+O, 1 6 + 0  
C+O, 1 6 + 5 0  
C+O, 1 7 + 0  
C+50,11+50 
C+50,12+0 
C+50,12+50 
C+50,13+0 
C+50,13+50 
C+50,14+0 
C+50 ,14+50  
C+50,15+0 
C+50,15+50 
C+50,16+0 
C+50,16+50 
C+50,17+0 

D+O,  11+0 
D + O ,  1 1 + 5 0  
D + O ,  1 2 + 0  
D + O ,  1 2 + 5 0  
D + O ,  1 3 + 0  
D + O ,  1 3 + 5 0  
D+O,  1 4 + 0  
D+O,  1 4 + 5 0  
D+O , 1 5 + 0  
D+O, 1 5 + 5 0  
D+O,  1 6 + 0  
D+50,10+50 
D+50,11+0 
D+50,11+50 
D+50,12+0 
D+50,12+50 
D+50,13+0 
D+50,13+50 
D+50,14+0 
D+50,14+50 
D+50,15+0 
D+50,15+50 
D+50,16+0 
D+50,16+50 

. E+O, 10+0 
- E+O, 1 0 + 5 0  

E+O, 11;+0 
E+O, 1 1 + 5 0  
E+O, 1 2 + 0  
E+O, 1 2 + 5 0  

Surface 
B e t a - G a m m a  
Dose R a t e  
( m r a d / h r )  -: 

0 . 0 4 6  
0 0 3 6  
0 . 0 4 2  
0 . 0 4 1  
0 . 0 3 9  
0 . 0 3 4  
0 . 0 4 2  
0 . 0 2 9  
0 . 0 4 2  
0 . 0 3 9  
0 . 0 2 8  
0 . 0 3 9  
0 . 0 2 6  
0 . 0 5 0  
0 . 0 4 1  
0 . 0 5 2  
0 . 0 4 1  
0 . 0 4 4  

0 . 0 4 2  
0 . 0 2 9  
0 . 0 4 7  
0 . 0 2 4  
0 . 0 3 7  
0 . 0 4 7  
0 . 0 4 2  
0 . 0 3 7  
0 . 0 4 1  
0 . 0 4 6  
0 . 0 4 4  
0 . 0 2 8  
0 . 0 3 6  
0 . 0 3 7  
0 . 0 2 4  
0 . 0 2 3  

. O .  0 4 6  
‘ 0 . 0 4 6  
0 . 0 4 4  
0 . 0 5 7  
0 . 0 5 5  
0 . 0 3 6  
0 . 0 4 1  
0 . 0 2 9  

0 .031  
0 . 0 2 1  
0 . 0 4 1  
0.033 
0 . 0 4 4  
0 .037  

Near Surface* 
Gamma-Ray 

E x p o s u r e  R a t e  
( v R / h r )  

1 7 . 2  
1 7 . 6  
1 7 . 7  
1 8 . 7  
1 7 . 1  
2 1 . 2  
1 2 . 4  
1 2 . 4  
1 3 . 2  
1 3 . 6  
1 4 . 3  
1 4 . 3  
1 3 . 6  
1 4 . 9  
1 8 . 4  
1 7 . 1  
1 9 . 2  
1 9 . 5  

1 1 . 0  
1 0 . 6  
1 1 . 0  
1 1 . 4  
11.5 
1 2 . 4  
1 2 . 8  
1 3 . 1  
1 2 . 4  
1 4 . 7  
1 4 . 5  
1 0 . 5  
1 0 . 9  
1 0 . 4  
11.1 
1 2 . 5  
1 2 . 8  
11.5 
13 .1  
1 2 . 8  
15 .0  
1 3 . 4  
1 4 . 1  
1 2 . 3  

1 1 . 4  
1 1 . 2  
1 0 . 6  
11.8 
1 1 . 2  
1 2 . 6  

O n e  Meter Above 
G r o u n d  Su r face  

Gamma-Ray 
E x p o s u r e  R a t e  S o i l  R e s u l t s  

( u R / h r  1 ( pCi /g 1 

. .  
20 .4  0 . 6 6  f 0 . 2  

2 3 . 5  0 . 6 1  f 0 . 2  
. .  

2 6 . 3  0 . 5 9  f 0 . 2  

. .  

1 1 . 7  

1 2 . 7  

1 4 . 1  

1 4 . 4  

1 6 . 6  

1 7 . 4  

1 1 . 2  

1 1 . 6  

1 2 . 3  

0 . 7 3  k 0 . 2  

0 . 6 2  f 0 . 2  

1 . 5 1  f 0 . 2  

1 . 1 0  f 0 . 3  

0 . 6 8  f 0 . 2  

0 . 7 7  f 0 . 3  

1 . 0 3  f 0 . 2  

0 . 7 2  f 0 .2  

0 . 7 6  f - 0 . 2  



Grid 
. .  Location 

E+O, 13+0  
E+O, 1 3 + 5 0  
E+O, 1 4 + 0  
E+O, 1 4 + 5 0  
E+O, 1 5 + 0  
E+50,9+50 
E+50,10+0 
E+50,10+50 
E + 5 0 , 1 1 + 0  
E+50,11+50 
E+50,12+0 
E+50,12+50 
E+50,13+0 
E+50,13+50 
E+50,14+0 
E+50,14+50 
E+50,15+0 

F+O, 9+0 
F+O, 9+50 
F+O, 10+0 
F+O, 10+50  
F+O, 11+0 
F+O, 11+50  
F+O, 1 2 + 0  
F+O, 1 2 + 5 0  
F+O, 1 3 + 0  
F+O, 13+50  
F+O, 14+0  
F+O, 1 4 + 5 0  
F+O, 15+0  
F+50 ,8+50  
F+50 ,9+0  
F+50 ,9+50  
F + 5 0 , 1 0 + 0 .  
F 4 5 0 , 1 0 + 5 0  
F+50 ,11+0  
F+50 ,11+50  
F+50 ,12+0  
F+50 ,12+50  
F+50 ,13+0  
F+50,13+50 
F+50 ,14+0  
F+50 ,14+50  

G+O, 8+0 
G+O, 8+50 
G+O, 9+0 
G+O, 9+50 
G+O, 10+0 

Surface 
Beta-Gamma 
Dose Rate 
(mrad/hr) - 

0 . 0 5 0  
0'. 0 4 1  
0 . 0 3 9  
0 . 0 4 6  
0 . 0 5 5  
0 . 0 4 1  
0 . 0 2 6  
0 . 0 4 9  
0 . 0 3 1  
0 . 0 4 9  
0 . 0 4 4  
0 . 0 4 4  
0 . 0 5 5  
0 . 0 5 9  
0 . 0 5 0  
0 . 0 5 9  
0 . 0 4 7  

0 . 0 3 4  
0 . 0 3 4  
0 . 0 2 8  
0 . 0 4 6  
0 . 0 3 6  
0 . 0 4 6  
0 . 0 3 3  
0 . 0 4 1  
0 . 0 6 3  
0 . 0 4 9  
0 . 0 3 3  
0 . 0 4 2  
0 . 0 3 6  
0 . 0 2 3  
0 . 0 5 2  
0 . 0 4 9  
0 . 0 3 4  
0 . 0 3 4  
0 . 0 3 7  
0 . 0 4 7  
0 . 0 4 2  
0 . 0 3 6  
0 . 0 5 7  
0 . 0 5 5  

0 . 0 4 6  
- 

0 . 0 4 9  
0 . 0 6 0  
0.036 
0 .044 '  
0 . 0 4 2  

* 
Near Surface 

Gamma-Ray 
Exposure Rate 

(vR/hr) 

1 2 . 3  
1 2 . 8  
1 2 . 7  
1 3 . 4  
1 4 . 0  
1 0 . 7  

9 . 9  
1 0 . 3  
1 0 . 4  
11.1 
1 1 . 4  
1 2 . 1  
11 .7  
1 2 . 4  
13 .1  
1 3 . 8  
1 4 . 4  

1 2 . 8  
1 0 . 2  
1 0 . 9  
1 0 . 8  
1 1 . 6  
11.5 
1 1 . 6  
1 1 . 2  
1 2 . 4  
1 2 . 3  
1 1 . 9  
1 2 . 6  
1 1 . 4  
1 0 . 8  
1 0 . 1  
1 0 . 9  
1 0 . 3  
1 1 . 2  
1 1 . 2  
1 1 . 4  
1 1 . 2  
11.5 
1 1 . 9  
1 2 . 0  

1 2 . 8  

1 3 . 4  
1 2 . 9  
1 0 . 0  
1 0 . 6  
1 0 . 5  
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One Meter Above 
Ground Surface 

Gamma-Ray 
Exposure Rate S o i l  Results 

(vR/hr) (pCi/g) 

1 3 . 8  0 . 9 8  f 0 . 2  

1 3 . 7  1 . 0 3  f 0 . 2  

15 .3  0 . 4 9  k 0 . 2  

11.5 

1 1 . 2  

1 1 . 4  

1 2 . 3  

1 3 . 0  

1 4 . 1  

1 3 . 6  

1 2 . 0  

1 0 . 4  

1 0 . 6  

0 .74  f 0 . 2  

0 . 3 0  f 0 .2  

0 .74  k 0 . 2  

0 .82  k 0 . 3  

0 . 8 9  k 0 . 3  

1 . 2 6  2 0 . 2  

0 . 6 5  k 0 . 2  

0 .94  k 0 . 3  

0 . 9 8  f 0 . 2  

1 . 0 3  5 0 . 2  



Grid 
Location 

G+O, 1 0 + 5 0  
G + O ,  11+0 
G+O, 1 1 + 5 0  
G+O, 1 2 + 0  
G+O,  1 2 + 5 0  
G+50,7+50 
G+50,8+0 
G+50 ,8+50  
G+50,9+0 
G+50 ,9+50 ,  
G+50,10+0 
G+50 ,10+50  
G+50,11+0 
G+50,11+50 
G+50,12+0 
G+50,12+50 

H + O ,  7+0  
H+O,  7 + 5 0  
H+O,  8+0 
H+O, 8 + 5 0  
H + O ,  9+0 
H+O, 9+50  
H+O,  10+0 
H+O,  1 0 + 5 0  
H + O ,  11+0 
H+O,  1 1 + 5 0  
H+O,  1 2 + 0  
H+50,6+50 
H+50,7+0 
H+50 ,7+50  
H+50,8+0 
H+50,8+50 
H+50,9+0 
H+50 ,9+50  
H+50,10+0 
H+50,10+50 
H+50,11+0 
H+50,11+50 
H+52,6+30 
H+64,6+15 

I+O, 6 + 0  
1 + 0 , 6 + 5 0  
I+O, 7+0 
:I+O, 7+50  

I + O ,  8+0  
I+O, 8+50 

Surface 
Be ta-Gamma 
Dose Rate 
(mradlhr) ~ 

0 .036  
0 . 0 3 4  
0 . 0 4 2  
0 . 0 3 6  
0 . 0 4 1  
0 . 0 4 2  
0 . 0 4 6  
0 . 0 4 7  
0 . 0 4 7  
0 . 0 3 4  
0 . 0 3 4  
0 . 0 3 9  
0 . 0 4 2  
0 . 0 3 6  
0 . 0 4 6  
0 . 0 3 7  

0 . 0 5 0  
0 . 0 3 6  
0 . 0 4 6  
0 . 0 3 7  
0 . 0 3 9  
0 . 0 3 4  
0 . 0 3 7  
0 . 0 3 1  
0 . 0 3 7  
0 . 0 2 6  
0 0 3 9  
0 . 0 4 6  
0 . 0 5 5  
0 . 0 3 7  
0 . 0 3 1  
0 . 0 2 8  
0 . 0 4 9  
0 . 0 4 6  
0 . 0 4 2  

'. 0 . 0 5 4  
0 . 0 5 9  
0 . 0 4 4  - 

- 

One Meter Above 
Near Surface Ground Surf ace 

Gamma-Ray Gamma-Ray 
Exposure Rate Exposure Rate S o i l  Results 

hR/hr) (vR/hr) (pCi/g) 

* 

1 1 . 4  
11 .8  11.3 0 . 9 5  k 0.3 
1 1 . 9  
11.3 1 1 . 6  1 . 2 6  k 0 . 3  
1 0 . 5  
1 2 . 8  
11.5 

9 . 9  
1 0 . 2  
1 0 . 4  
1 0 . 5  
1 1 . 2  
1 1 . 2  
1 1 . 4  
1 1 . 4  
1 0 . 1  

1 3 . 6  
1 0 . 9  
1 0 . 6  
1 0 . 7  
1 1 . 4  
1 0 . 4  
1 0 . 6  
11.5 
1 1 . 7  
1 1 . 7  
1 2 . 0  
11.3 
11.1 

9 .6  
1 0 . 5  
1 0 . 8  
1 2 . 9  
1 0 . 5  
1 0 . 5  
1 1 . 0  
1 0 . 8  
1 1 . 2  - 
- 

0 . 0 5 4  1 1 . 9  
0 . 0 4 1  1 2 . 2  
0 . 0 4 6  1 1 . 7  
0 . 0 2 8  1 2 . 0  
0 . 0 4 2  1 1 . 4  
0 . 0 3 9  1 1 . 0  

1 4 . 5  

9 . 9  

1 0  :6 

1 0 . 8  

11.3 

11.3 

1 . 1 7  f 0 . 2  

1 . 0 1  f 0 . 2  

0 .69  f 0 . 2  

0 . 2 0  f 0 . 4  

0 . 8 3  f 0 . 3  

0 . 4 1  k 0 . 3  

1 1 . 8 2  i- 0 . 4  
5.76 k 0 . 3  

1 1 . 4  0 . 7 1  2 0.2 

0 .95  k 0 . 2  1 0 . 8  

1 0 . 5  0 .68  k 0 .2  
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Grid  
Location 

I + O ,  9+0 
I + O ,  9+50 
I + O ,  10+0 
I + O ,  1 0 + 5 0  
I + O  ,11+0 
1 + 5 0 , 5 + 5 0  
1 + 5 0 , 6 + 0  
1 + 5 0 , 6 + 5 0  
1 + 5 0 , 7 + 0  
1 + 5 0 , 7 + 5 0  
1 + 5 0 , 8 + 0  
1 + 5 0 , 8 + 5 0  
1 + 5 0 , 9 + 0  
1 + 5 0 , 9 + 5 0  
I + 5 0 , 1 0 + 0  
1+50 ,10+50  

J+O, 5+0 
J + O ,  5+50  
J + O ,  6+0 
J + 0 , 6 + 5 0  
J + O ,  7+0 
J+O, 7+50 
J+O, 8+0 
J+O,  8+50 
J + O ,  9+0 
J + O ,  9+50 
J + O ,  10+0 
J + 5 0 , 4 + 5 0  
J + 5 0 , 5 + 0  
J + 5 0 , 5 + 5 0  
J + 5 0 , 6 + 0  
J + 5 0 , 6 + 5 0  
J + 5 0 , 7 + 0  
J + 5 0 , 7 + 5 0  
J + 5 0 , 8 + 0  
J + 5 0 , 8 + 5 0  
J + 5 0 , 9 + 0  
J + 5 0 , 9 + 5 0  
J + 5 0 , 1 0 + 0  
J + 5 0 , 1 0 + 5 0  

K + O ,  4+0 
K+O,  4+50 
K + O ,  5+0 
K + O ,  5+50 
K+O,  6+0 
K + O ,  6+50 

Sur face  
B e  ta-Gamma 
D o s e  R a t e  
(mradJhr )  - 

0 . 0 5 0  
OiO50 
0 . 0 3 9  
0 . 0 5 0  
0 . 0 4 7  
0 . 0 5 2  
0 . 0 4 1  
0 . 0 3 4  
0 . 0 4 9  
0 . 0 4 2  
0 . 0 4 2  
0 . 0 4 7  
0 . 0 4 7  
0 . 0 4 2  
0 . 0 3 7  
0 . 0 2 9  

0 . 0 3 4  
0 . 0 5 0  
0 . 0 5 5  
0 . 0 5 4  
0 . 0 3 3  
0 . 0 3 7  
0 . 0 4 4  
0 . 0 4 6  
0 . 0 4 1  
0 . 0 3 9  
0 . 0 3 6  
0 . 0 6 5  
0 . 0 4 6  
0 . 0 4 6  
0 . 0 4 4  
0 . 0 3 3  
0 . 0 4 6  
0 . 0 4 2  
0 . 0 4 4  
0 . 0 3 9  
0 . 0 5 4  
0 . 0 4 6  
0 . 0 2 6  
0 . 0 5 2  

0 . 0 5 4  
0 . 0 3 6  
0 . 0 2 8  
0 . 0 5 4  
0 .041 .  
0 . 0 3 3 ,  

* 
N e a r  Su r face  

Gamma-Ray 
Exposure R a t e  

(vR/hr) 

11.5 
1 1 . 4  
1 0 . 6  
1 1 . 4  
11.1 
11.3 
1 2 . 3  
1 0 . 8  
1 0 . 9  
1 0 . 5  
1 0 . 5  
1 0 . 9  
1 0 . 6  
1 0 . 7  
11.3 
1 2 . 8  

1 3 . 2  
1 1 . 9  
1 1 . 2  
11.8 
1 0 . 9  
1 0 . 5  
1 2 . 1  
1 0 . 9  
1 1 . 0  
1 1 . 7  
11.3 
2 0 . 3  
11.8 
11.1 
1 0 . 3  
1 1 . 9  
11.4 
1 0 . 2  
1 0 . 8  
1 1 . 4  
11.1 
11.8 
11.7 
1 3 . 0  

15.5 
11.1 
1 0 . 2  
1 0 . 8  
1 0 . 5  
1 0 . 4  

One Meter Above 
Ground Sur face  

Gamma-Ray 
Exposure R a t e  Soil R e s u l t s  

(uR/hr) (pCi/g) 

1 0 . 4  0 . 8 3  f 0 . 2  

1 0 . 6  0 . 8 8  f 0 . 2  

1 0 . 9  0 . 2 0  f 0 .2  

1 3 . 0  

11.1 

1 0  :o 

1 0 . 6  

1 0 . 6  

1 0 . 5  

13.5 

9 . 9  

9.9 

1 . 0 3  f 0 . 2  

0 . 7 4  f 0.2  

1 . 3 6  f 0 . 2  

1.55 f 0 . 3  

1 . 2 1  f 0 . 3  

0 . 9 2  f 0 . 3  
3 . 8 7  f 0 . 3  

1 . 8 1  f 0 . 3  

0 . 2 8  f 0 .2  

1 . 2 3  f 0 . 2  
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G r i d  
Location 

K+O, 7 + 0  
K + O ,  7+50  
K+O I 8 + 0  
K + O ,  8+50  
K+O,  9+0 
K+50 ,3+50  
K+50,4+0 
K+50,4+50 
K+50 ,5+0  
K+50 ,5+50  
K+50,6+0 
K+50,6+50 
K+50 ,7+0  
K+501 7+50  
K+50,8+0 
K+50 ,8+50  
K+50 I 9+0  

L + O ,  3 + 0  
L + O ,  3+50  
L+O, 4+0  
L+O , 4 + 5 0  
L+O, 5 + 0  
L+O, 5+50 
L+O, 6+0 
L+O, 6 + 5 0  
L+O, 7 + 0  
L+O, 7+50  
L+O, 8+0 
L+O, 8 + 5 0  
L+O ,9+0 
~ + 5 0 , 2 + 5 0  
L+50 ,3+0  
L+50 ,3+50  
L + 5 0 , 4 + 0  
L+'50,4+50 
L+50 I 5+0 
L+50 ,5+50  
L + 5 0 , 6 + 0  
L + 5 0 , 6 + 5 0  
L+50 ,7+0  
L+50 ,7+50  
L + 5 0 , 8 + 0  
L + 5 0 , 8 + 5 0  
L + 5 0 , 9 + 0  

M+O, 2+0 
M+O, 2+50 
M+O, 3+0 

Surface 
B e t a - G a m m a  
Dose R a t e  
( r n r a d / h r )  . 

0 . 0 3 7  
0 . 0 5 0  
0 . 0 3 7  
0 . 0 4 7  
0 . 0 5 5  
0 . 0 2 9  
0 . 0 3 1  
0 . 0 3 6  
0 . 0 2 9  
0 . 0 4 6  
0 . 0 5 4  
0 . 0 4 6  
0 . 0 4 4  
0 . 0 4 2  
0 . 0 4 7  
0 . 0 4 9  
0 . 0 5 0  

0 . 0 2 4  
0 . 0 4 7  
0 . 0 5 2  
0 . 0 4 9  
0 . 0 2 8  
0 . 0 3 7  
0 . 0 4 4  
0 . 0 4 7  
0 . 0 4 1  
0 . 0 5 4  
0 . 0 4 9  
0 . 0 5 0  
0 . 0 4 7  
0 . 0 6 2  
0 . 0 3 1  
0 . 0 4 6  
0 . 0 3 9  
0 . 0 4 2  
0 . 0 5 0  
0 . 0 3 7  
0 . 0 5 7  
0 . 0 4 9  
0 . 0 3 4  
0 . 0 4 7  
0 . 0 5 2  
0 . 0 2 9  
0 . 0 4 7  

0 . 0 3 9  
0 . 0 3 6  
0 . 0 3 3  

One Meter Above 
N e a r  Sur face*  G r o u n d  Sur face  

Gamma-Ray Gamma-Ray 
Exposure R a t e  Exposure R a t e  So i l  R e s u l t s  

( u R / h r )  ( v R / h r  1 ( p C i / g )  

1 0 . 9  
9 . 7  

1 0 . 7  
1 0 . 3  
1 0 . 4  
1 2 . 0  

9 . 7  
1 0 . 5  
1 0 . 6  
1 0 . 7  

9 . 5  
1 0 . 1  

9 . 3  
1 0 . 1  

9 . 5  
9 . 9  

1 0 . 1  

1 2 . 2  
1 0 . 6  
1 0 . 3  
1 1 . 2  

9 . 9  
1 1 . 0  
1 0 . 4  
1 0 . 3  
1 0 . 5  
1 0 . 1  
1 0 . 5  
1 0 . 8  
1 0 . 1  
1 6 - 6  
1 0 . 7  
11.1 
1 0 . 6  
10 .3  
1 1 . 0  
1 0 . 4  
1 1 . 0  
1 0 . 4  
1 0 - 2  
1 1 . 0  
1 0 . 9  
1 0 . 2  

9 . 6  

1 0 . 4  
9 . 6  

1 0 . 5  

9 . 9  1 .30  f 0 . 2  

9 . 4  0 . 7 3  f 0 . 2  

9 . 8  0 . 6 6  0 . 3  

1 2 . 5  1 . 2 5  f 0 . 2  

1 0 . 4  1 . 1 0  k 0 . 2  

1 0 . 4  0 . 9 4  f 0 . 2  

1 0 . 3  1 . 1 2  f 0 . 2  

1 0 . 4  1 . 8 2  2 0 . 2  

1 0 . 3  1 . 0 4  f 0 . 3  

1 0 . 2  1 . 0 4  2 0 . 3  

1 2 . 0  

1 0 . 7  

1 . 2 5  f 0 . 2  

0 . 4 2  t - - 0 . 2  

8 6  



Grid 
Location 

M+O, 3+50 
M + O ,  4+0 
M + O ,  4+50 
M + O ,  5+0 
M + O ,  5+50 
M + O ,  6+0 
M+0,6+50 
M+O, 7+0 
M + O ,  7+50 
M + O ,  8+0 
M + O ,  8+50 
M+O, 9+0 
M+50,2+0 
M+50,2+50 
M+50,3+0 
M+50,3+50 
M+50,4+0 
M+50,4+50 
M+50,5+0 
M+50,5+50 
M+50,6+0 
M+50,6+50 
M+50,7+0 
M+50,7+50 

N + O ,  2+0 
N+O, 2+50 
N + O ,  3+0 
N+O, 3+50 
N+O, 4+0 
N+O, 4+50 
N + O ,  5+0 
N+O, 5+50 
N+O, 6+0 
N + O ,  6+50  
N+50,2+0 
N+50,2+50 
N+50,3+0 
N+50,3+50 
N+50,4+0 
N+50,4+50 
N+50,5+0 

O+O, 2+50 
O+O, 3+0 
O+O, 3+50 
O+O, 4+0 
0+50 ,3+0  

Surface 
Beta-Gamma 
Dose Rate 
(mrad/hr) - 

0 . 0 6 5  
0 . 0 5 7  
0 .039  
0 . 0 4 9  
0 . 0 3 7  
0 . 0 3 6  
0 . 0 2 9  
0 . 0 6 5  
0 . 0 6 0  
0 . 0 5 5  
0 .049  
0 . 0 5 7  
0 . 0 3 3  
0 . 0 4 1  
0 . 0 2 3  
0 . 0 6 3  
0 .054  
0 .054  
0 . 0 4 1  
0 . 0 3 9  
0 . 0 3 9  
0 . 0 3 7  
0 .044  
0 . 0 4 2  

0 . 0 4 2  
0 .046  
0 .034  
0 . 0 4 9  
0 . 0 4 7  
0 . 0 3 9  
0 .046  
0 . 0 4 9  
0 .052  
0 . 0 4 7  
0 .070  
0 .054  
0 .037  
0 . 0 4 1  
0 .060  
0 . 0 4 2  
0 . 0 4 2  

0 . 0 2 3  
0 . 0 3 7  
0 . 0 5 4  
0 . 0 3 3  
0 . 0 5 5  

* Near Surf  ace 
Gamma-Ray 

Exposure Rate 
(vR/hr) 

1 0 . 5  
1 0 . 1  

9 .4  
9 . 2  
8 . 1  
9.7 
9 . 2  

1 1 . 0  
9 . 6  
9 . 5  

1 0 . 0  
8 . 9  

1 0 . 5  
1 0 . 6  
1 0 . 2  
1 0 . 2  

9 . 4  
9 . 6  
9 . 4  
9 . 4  
9 . 2  
9 . 2  
9 . 5  
9 . 3  

1 5 . 8  
1 0 . 9  
1 0 . 6  
1 0 . 5  
1 0 . 4  
1 0 . 1  
1 0 . 5  
1 0 . 5  
1 0 . 6  
1 0 . 4  
1 4 . 4  
11.3 
1 1 . 0  
1 0 . 7  
1 0 . 6  
1 0 . 9  

9 . 8  

1 1 . 2  
1 0 . 2  
11.1 
1 0 . 7  
1 1 . 4  

One Meter Above 
Ground Surf ace 

Gamma-Ray 
Exposure Rate S o i l  Results 

(vR/hr) (pCi/g) 

9 .9  1 . 9 2  k 0.2  

9 . 4  1 . 0 6  2 0 . 3  

9 .6  0 . 6 1  k 0.2  

1 0 . 0  1 . 0 7  k 0 .2  

9 . 7  0 . 7 5  f 0 .2  

8 . 6  0 .84  k 0 . 2  

1 3 . 8  

11.3 

1 0 . 2  

1 0 . 2  

1 0 . 3  

1 0 . 0  

1 0 . 2  

1 . 7 8  f 0 . 2  

0 . 6 3  f 0 .2  

0 . 9 7  f 0 . 2  

1 . 0 0  f 0 . 2  

1 . 2 3  f 0 . 2  

0 . 9 5  f 0 . 1  

0 . 8 5  k 0.2  
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Sur face  
B e t a - G a m m a  

G r i d  D o s e  R a t e  
Location ( m r a d / h r )  - 

P+O, 3+0 
P+50,3+0 

Q + O ,  3+0 
Q+50,3+0 

R+O ,3+0 
R+5i), 3+0 

S+O, 3+0 
S+50,3+0 

0.050 
0 036 

0.057 
0.050 

0.054 
0.036 

0.046 
0.059 

N e a r  Surface* 
Gamma-Ray 

Exposure R a t e  
( I . tR /h r )  

10.3 
10.7 

11.1 
10.4 

10.2 
10.8 

10.3 
10.0 

O n e  Meter Above 
G r o u n d  Surf  ace 

Gamma-Ray 
Exposure R a t e  S o i l  R e s u l t s  

( v R / h r )  ( p C i / g )  

10.5 0.83 i 0.1 

10.9 0.70 f 0.1 

10.1 0.44 k 0.1 

10.2  0.90 k 0.1 

* 
30 c m  above surface 
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Grid 
Locationa 

TABLE F-2 
QUALITY CONTROL 226Ra SOIL CONCENTRATION ANALYSES 

A+00,15+00 
B+00,13+00 
J+50,4+50b 
M+OO, 2+00 

// 

I+OO,11+00 
I + O O ,  9+00 

F+00,10+00 
J+OO, 5+00 

H+52, 6+30b 
H+64,6+75b 
L+OO, 5+00 

E+00,12+00 
K+OO ,4+00 

F+00,14+00 
L+OO, 3+00 

G+OO, 8+00 
L+OO, 7+00 
N+OO, 2+00 
N+OO, 3+00 

226Ra Soil Concentration (pCi/g) 
Albuquerque Laboratory Middlesex Laboratory 

TefAL W * r r n v  

0.84 t 0.2 
0.57 f 0.1 
7.5 t 0.4 
1.2 t 0.1 
3.1 f 0.3 
1.2 f 0.2 
0.9 f 0.1 
0.9 f 0.2 

37.0 f 1.0 
12.0 f 1.0 
0.6 f 0.1 
3.4 f 0.4 
0.8 f 0.2 
1-1 f 0.3 
1.6 f 0-2 
2.8 f 0.3 
0.9 t 0.2 
1.5 f 0.2 
1.0 2 0.2 

0.6 -I 0.2ed,3)  

1.4 k 0.2 ( ~ W )  

3.9 f 0.3 (t2',o) 

1.3 f 0.2 ( t o , y T  

0.2 f 0.2 
0.9 f 0:2 ( t 6 , f )  

0.3 -I 0.2 
0.7 ? 0.2 (?'*'+) 

11.8 f O P 4  (?S.V~ 
5.8 f 0.3 (*2,93 

0.7 f 0.2 ( to.-+) 

0.9 f 0.2 (?O,S) 

1.8 f 0.3 c0,9> 

1.3 f 0.2 Ci0.7) 

1.3 f 0.2 (*o,-/) 

0.9 ? 0.3 ( w ~ s ]  
1.8 f 0.2 (ct-o,9> 

1.8. -F 0.2 ($0~9) 

0.6 f 0.2 ( to ,z)  

a) see Figure F-3 for looationxof systematic samples 
b) see Figure F-4 for location of biased 
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