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M r .  Johnny W .  R e i s i n g  
U n i t e d  S t a t e s  Depar tment  o f  Energy 
Feed M a t e r i a l s  P r o d u c t i o n  Cen te r  
P . O .  Box 398705 
C i n c i n n a t i ,  Oh io  45239-8705 

SRF-5J REPLY TO THE ATTENTION OF: 

S u b j e c t :  T e c h n i c a l  Review Comments on “User  G u i d e l i n e s ,  Measurement 
S t r a t e g i e s ,  and O p e r a t i o n a l  F a c t o r s  f o r  Development  o f  
I n - S i t u  Gamma S p e c t r o m e t r y  a t  t h e  F e r n a l d  S i t e ”  

Dear Mr. R e i s i n g  

The U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  Agency ( U . S .  EPA) has pe r fo rmed  an 
e x p e d i t e d  i n f o r m a l  r e v i e w  o f  t h e  a b o v e - r e f e r e n c e d  document as p a r t  o f  i t s  
o v e r s i g h t  a c t i v i t i e s  f o r  t h e  F e r n a l d  E n v i r o n m e n t a l  Management P r o j e c t  ( F E M P ) .  
The document, d a t e d  Februa ry  1998, was p r e p a r e d  by F l u o r  D a n i e l  F e r n a l d  f o r  
t h e  U . S .  Depar tment  o f  Energy and p r o v i d e d  t o  U . S .  EPA f o r  i n f o r m a l  r e v i e w  i n  
p r e p a r a t i o n  f o r  t h e  March 2 5 ,  1998 Rea l -T ime Workgroup m e e t i n g .  The document 
p r o v i d e s  i n f o r m a t i o n ,  g u i d e l i n e s ,  and r e q u i r e m e n t s  f o r  c o n d u c t i n g  i n  s i t u  
gamma s p e c t r o m e t r y  a t  t h e  FEMP.  

U . S .  EPA’s r e v i e w  o f  t h e  document focused  on a s s e s s i n g  i t s  t e c h n i c a l  adequacy 
and comple teness .  U . S .  EPA found  numerous d e f i c i e n c i e s  i n  t h e  document. I n  
p a r t i c u l a r ,  t h e  document d i s c u s s e s  use o f  t h e  h i g h - p u r i t y  germanium system as 
t h e  p r i m a r y  a n a l y t i c a l  i n s t r u m e n t  f o r  c e r t i f i c a t i o n  o f  p r i m a r y  r a d i o n u c l i d e s  
as m e e t i n g  f i n a l  r e m e d i a t i o n  l e v e l s ,  a p r o c e d u r e  t h a t  has n o t  been r e v i e w e d  o r  
approved by t h e  r e g u l a t o r y  agenc ies .  U . S .  EPA’s g e n e r a l  and s p e c i f i c  r e v i e w  
comments a r e  e n c l o s e d .  U . S .  EPA’s comments a r e  p r o v i d e d  f o r  i n f o r m a t i o n a l  
purposes and do n o t  c o n s t i t u t e  a comp le te  r e v i e w  o f  t h e  document. Recent  
mee t ings  between U . S .  DOE and t h e  r e g u l a t o r y  agenc ies  suggest  t h a t  t h e s e  
comments w i l l  be addressed i n  t h e  n e x t  v e r s i o n  o f  t h i s  document. 

P lease c o n t a c t  me a t  (312)  886-4591 i f  you have any q u e s t i o n s  

S i n c e r e l v ,  

G e K  Jab lonowsk i  
Remedial P r o j e c t  Manager 
F e d e r a l  F a c i l i t i e s  S e c t i o n  
SFD Remedial Response Branch #2 

Enc losu re  

c c :  Tom S c h n e i d e r ,  OEPA-SWDO-  
B i l l  M u r p h i e ,  U . S .  DOE-HDQ 
John Bradburne ,  FERMCO 
T e r r y  Hagen. FERMCO 
Tom Walsh,  FERMCO 
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bcc w/attachments: 
Frances Barker, Tetra Tech 
Scott Pastor, Tetra Tech 
Jim Saric, S R F - 5 J  

bcc w/o attachments: 
Brian Barwick, ORC 
S u e  Pastor, OPA 
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ENCLOSURE 

T E C H N I C A L  REVIEW COMMENTS ON 
"USER G U I D E L I N E S ,  MEASUREMENT S T R A T E G I E S ,  AND 

OPERATIONAL FACTORS FOR DEVELOPMENT OF I N  S I T U  
GAMMA SPECTROMETRY A T  THE FERNALD S I T E "  

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

( S e v e n  P a g e s )  
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TECHNICAL R E V I E W  COMMENTS ON 
" U S E R  GUIDELINES, MEASUREMENT STRATEGIES, AND OPERATIONAL FACTORS FOR 

DEVELOPMENT OF I N  SITU GAMMA SPECTROMETRY AT THE FERNALD SITE" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  Not  A p p l i c a b l e  (NA)  Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  1 
Comment : The t e r m  " a g g r e g a t i o n "  i s  used a t  v a r i o u s  p o i n t s  i n  t h e  document 

i n  c o n n e c t i o n  w i t h  r e d u c t i o n  o f  r a d i a t i o n  t r a c k i n g  system (RTRAK) 
d a t a ,  b u t  t h e  meaning o f  t h e  te rm i s  n o t  c l e a r .  As used i n  t h e  
document, t h e  t e r m  c o u l d  i n c l u d e  r o l l i n g  ave rages ,  averages o f  
n o n o v e r l a p p i n g  d a t a  s u b s e t s ,  and more c o m p l i c a t e d  m a n i p u l a t i o n s  
such as k r i g i n g .  The t e x t  shou ld  be r e v i s e d  t o  e x p l a i n  t h e  
p h y s i c a l  and m a t h e m a t i c a l  aspec ts  o f  t h e  t e r m  as i t  r e l a t e s  t o  
r e d u c t i o n  o f  RTRAK d a t a .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  2 
Comment: The t e x t  i n c l u d e s  many c r o s s - r e f e r e n c e s .  However, i n  some 

p o r t i o n s  o f  t h e  document, such as t h e  D e f i n i t i o n s  s e c t i o n  (Pages' 
i x  t h r o u g h  x i i )  and B u l l e t  2 o f  S e c t i o n  2 . 1 . 1 ,  t h e  number o f  t h e  
s e c t i o n  b e i n g  c i t e d  i s  n o t  i n c l u d e d .  The t e x t  s h o u l d  be r e v i s g d  
t o  i n c l u d e  t h e  number o f  t h e  s e c t i o n  b e i n g  c i t e d  i n  each c r o s s -  
r e f e r e n c e .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  3 
Comment: Some p a r t s  o f  t h e  document, such as T a b l e  2 . 1 - 2  and Page 3 . 2 - 1 ,  

use t h e  t e r m  " g r o s s "  a c t i v i t y ,  w h i l e  o t h e r s ,  i n c l u d i n g  t h e  t i t l e  
o f  S e c t i o n  4 . 8 ,  use  t h e  t e r m  " t o t a l "  a c t i v i t y .  -One o f  these te rms 
s h o u l d  be c o n s i s t e n t l y  used t h r o u g h o u t  t h e  document .  

Comment 
S e c t i o n  
O r i g i n a  
Commen t : 

ng O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
# :  NA Page # :  NA L i n e  # :  NA 

Genera l  Comment # :  4 
The t e x t  i n  S e c t i o n  2 . 5  and e l sewhere  d i s c u s s e s  f u t u r e  use o f  t h e  
h i g h - p u r i t y  germanium (HPGe) system f o r  c e r t i f i c a t i o n  o f  p r i m a r y  
r a d i o n u c l i d e s  as m e e t i n g  f i n a l  r e m e d i a t i o n  l e v e l s  (FRL).  Such 
d i s c u s s i o n  i s  p rematu re ,  as r e g u l a t o r y  a p p r o v a l  o f  t h e  use o f  t h e  
system f o r  t h i s  purpose has n o t  o c c u r r e d .  These d i s c u s s i o n s  
s h o u l d  be d e l e t e d .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  5 
Comment: W i t h  r e g a r d  t o  r e p o r t i n g  RTRAK measurements, t h e  t e x t  d i scusses  

o v e r l a p p i n g  s u r v e y s  and i n t e r p r e t a t i o n  o f  RTRAK d a t a  th rough  
" a g g r e g a t i o n . "  However, l i t t l e  d i s c u s s i o n  i s  p r o v i d e d  w i t h  r e g a r d  
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t o  i n t e r p r e t a t i o n  o f  HPGe system measurements. The t e x t  i m p l i e s  
t h a t  t h e  HPGe system w i l l  be used i n  an o v e r l a p p i n g  manner i n  some 
cases .  The t e x t  s h o u l d  be r e v i s e d  t o  e x p l a i n  how o v e r l a p p i n g  HPGe 
system measurements w i l l  be i n t e r p r e t e d .  

Commenting O r g a n i z a t i o n :  U.S. EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  6 
Comment: The t e x t  d i s c u s s e s  d e l i n e a t i n g  h o t  s p o t s  u s i n g  b o t h  t h e  RTRAK and 

t h e  HPGe sys tem.  However, n e i t h e r  system may be a b l e  t o  d e t e c t  
s m a l l  h o t  s p o t s  t h a t  exceed 30 t imes  t h e  FRL. A l t h o u g h  d e t e c t i n g  
and d e l i n e a t i n g  e x t r e m e l y  s m a l l  h o t  s p o t s  ( l e s s  t h a n  1 i n c h  i n  
s i z e )  may be u n r e a l i s t i c .  s l i g h t l y  l a r g e r  ones p r e s e n t  a conce rn .  
The t e x t  s h o u l d  be r e v i s e d  t o  i n c l u d e  i n f o r m a t i o n  on d e l i n e a t i o n  
o f  h o t  s p o t s  as a f u n c t i o n  o f  t h e i r  s i z e .  I t  wou ld  be u s e f u l  i f  
t h i s  i n f o r m a t i o n  were p r e s e n t e d  i n  g r a p h i c  f o r m :  one a x i s  c o u l d  
r e p r e s e n t  h o t  s p o t  a c t i v i t y  i n  p i c o c u r i e s  p e r  gram, w h i l e  t h e  
o t h e r  a x i s  c o u l d  r e p r e s e n t  h o t  s p o t  s i z e  i n  m e t e r s .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  7 
Comment: The t e x t  addresses  i n t e r p r e t a t i o n  o f  i n  s i t u  measurements t h a t  may 

be i n f l u e n c e d  by f a c t o r s  such as s h i n e  and c o n t a m i n a t i o n  a t  d e p t h .  
B o t h  o f  t hese  f a c t o r s  w i l l  r e s u l t  i n  a l a r g e r  p e r c e n t a g e  o f  h i g h -  
energy  photGPs b e i n g  d e t e c t e d  than  l o w e r - e n e r g y  p h o t o n s .  For  t h i s  
reason ,  i n t e r p r e t a t i o n s  o f  i n  s i t u  measurements i n f l u e n c e d  by 
s h i n e  o r  c o n t a m i n a t i o n  a t  d e p t h  may be i n a c c u r a t e .  I n  t h e  even t  
t h a t  t hese  i n t e r p r e t a t i o n s  a r e  i n a c c u r a t e ,  unnecessary  e x c a v a t i o n  
m i g h t  be pe r fo rmed ,  o r  a c t u a l  c o n t a m i n a t i o n  a t  d e p t h  m i g h t  be 
missed.  The t e x t  s h o u l d  be r e v i s e d  t o  p r o v i d e  a more 
comprehensive method f o r  d i s t i n g u i s h i n g  between s h i n e  and 
c o n t a m i n a t i o n  a t  d e p t h  i n  terms o f  t h e i r  e f f e c t s  on i n  s i t u  
measurements. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  8 
Comment : B e f o r e  development  o f  t h e  document, a l l  documen ta t i on  p e r t a i n i n g  

t o  HPGe system use and d a t a  focused on d e t e c t o r  h e i g h t s  o f  1 f o o t  
and 1 m e t e r .  The document i n t r o d u c e s  a t h i r d  d e t e c t o r  h e i g h t  o f  6 
i nches  t h a t  may a i d  i n  d e l i n e a t i n g  h o t  s p o t s ,  s o i l s  exceed ing  
waste acceptance c r i t e r i a  ( W A C ) ,  and t h e  h o r i z o n t a l  e x t e n t  o f  
c o n t a m i n a t i o n .  However, t h e  c i r cums tances  under  wh ich  t h e  
i n d i v i d u a l  d e t e c t o r  h e i g h t s  w i l l  be used a r e  u n c l e a r .  A l s o ,  i t  i s  
n o t  c l e a r  whether  t h e  methodo logy  f o r  d e t e r m i n i n g  measurement 
h e i g h t  i s  c o n s i s t e n t  f o r  a l l  u n i t s .  The document s h o u l d  be 
r e v i s e d  t o  c l a r i f y  t h e s e  m a t t e r s .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  9 
Comment: Measurement and q u a n t i f i c a t i o n  o f  rad ium-226 u s i n g  i n  s i t u  methods 

have n o t  y e t  been f u l l y  addressed.  Based on p r e v i o u s  
documen ta t i on ,  many i s s u e s  i n v o l v i n g  HPGe system measurement o f  
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rad ium-226 have been r a i s e d  t h a t  have n o t  been a d e q u a t e l y  
addressed.  F u r t h e r m o r e ,  no i n f o r m a t i o n  i s  p r o v i d e d  w i t h  r e g a r d  t o  
c o r r e c t i n g  RTRAK d a t a  i n  o r d e r  t o  a c c u r a t e l y  d e f i n e  rad ium-226  
c o n c e n t r a t i o n s  i n  s o i l .  The document shou ld  be r e v i s e d  t o  i n c l u d e  
f u r t h e r  i n f o r m a t i o n  r e g a r d i n g  HPGe system measurement o f  rad ium-  
226 as w e l l  as a d d i t i o n a l  gu idance  f o r  RTRAK measurement o f  
rad ium-226 and RTRAK d a t a  c o r r e c t i o n .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  10 
Comment: The document addresses  o n l y  t h e  RTRAK and HPGe sys tem.  However, 

based' on d i s c u s s i o n s  w i t h  F e r n a l d  Env i ronmen ta l  Management P r o j e c t  
p e r s o n n e l  and r e v i e w  o f  p r e v i o u s  documen ta t i on ,  i t  appears  t h a t  
t h e  r a d i o l o g i c a l  s c a n n i n g  system (RSS) w i l l  a l s o  be used f,or 
c o n d u c t i n g  i n  s i t u  measurements. The RTRAK w i l l  be used i n  most 
cases ,  b u t  where t h e  t e r r a i n  i s  t o o  rough f o r  RTRAK measurements, 
t h e  R S S  w i l  
r e v i s e d  t o  
o f  R S S  d a t a  

Commenting O r g a n i z a t i o n .  
S e c t i o n  # :  2 . 5 . 1  

p r o b a b l y  be used.  There foFe ,  t h e  document s h o u l d  be 
n c l u d e  gu idance  f o r  use o f  t h e  R S S  and i n t e r p r e t a t i o n  

SPECIFIC COMMENTS 

U . S .  EPA Commentor: Jab lonowsk i  
Page # :  2 . 5 - 2  L i n e  # :  10 

O r i g i n a l  S p e c i f i c  Comment # :  1 
Comment: The t e x t  s t a t e s  t h a t  d a t a  v a l i d a t i o n  w i l l  be p e r f o r m e d  f o r  a t  

l e a s t  10 p e r c e n t  o f  t h e  d a t a  f o r  c e r t i f i c a t i o n  pu rposes .  However, 
i t  i s  n o t  c l e a r  what p r o t o c o l  has been deve loped f o r  v a l i d a t i n g  i n  
s i t u  d a t a .  The t e x t  f u r t h e r  d i s c u s s e s  e v a l u a t i o n  o f  l o w -  and 
h i g h - e n e r g y  pho tons  t o  i d e n t i f y  s h i n e  and c o n t a m i n a t i o n  a t  d e p t h .  
However, i t  i s  n o t  c l e a r  whether  t h i s  e v a l u a t i o n  i s  i n t e n d e d  t o  be 
p a r t  o f  t h e  v a l i d a t i o n  p r o c e s s .  The t e x t  s h o u l d  be r e v i s e d  t o  
p r o v i d e  f u r t h e r  d i s c u s s i o n  o f  i n  s i t u  d a t a  v a l i d a t i o n  o r  t o  c i t e  
s e p a r a t e l y  i s s u e d  v a l i d a t i o n  p r o c e d u r e s .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  3 . 3  Page # :  3 . 3 - 1  L i n e  # :  35 
O r i g i n a l  S p e c i f i c  Comment # :  2 
Comment: The l a s t  sen tence on Page 3 . 3 - 1  i s  c o n f u s i n g .  The ph rase  "and i s  

based upon t h e  FRL f o r  u ran ium-238 ' '  on L i n e  3 5  s h o u l d  be d e l e t e d .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  3 . 5 . 1  Page # :  3 . 5 - 1  L i n e  # :  16 t o  18 
O r i g i n a l  S p e c i f i c  Comment # :  3 

The l o g i c  o f  t h e  gu idance  b u l l e t  i s  u n c l e a r .  The b u l l e t  s h o u l d  be 
reworded o r  d e l e t e d .  

Commen t : 

Comment 
S e c t i o n  
O r i  g i  na 
Comment 

ng  O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
# :  3 . 7 . 1  Page # :  3 . 7 - 1  L i n e  # :  3 5  

S p e c i f i c  Comment # :  4 
L i n e  3 5  r e f e r s  t o  a 1 -me te r  h e i g h t .  T h i s  h e i g h t  i s  i r r e l e v a n t  t o  
t h e  gu idance b u l l e t  i n  wh ich  t h e  l i n e  appears .  The l i n e  s h o u l d  be 
r e v i s e d  t o  r e f e r  t o  a h e i g h t  o f  e i t h e r  1 f o o t  o r  3 1  c e n t i m e t e r s .  
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Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  T a b l e  4 . 1 - 1  Page # :  4 . 1 - 1  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  5 
Comment : As d i s c u s s e d  i n  t h e  a s s o c i a t e d  t e x t ,  T a b l e  411 -1  i s  based on t h e  

average energy o f  a l l  p h o t o n s .  However, i t  i s  n o t  c l e a r  what 
impac t  t h e  l ow-energy  pho tons  wou ld  have on t h e  o v e r a l l  f i e l d  o f  
v i e w .  As d i s c u s s e d  i n  t h e  Rea l -T ime  Workgroup m e e t i n g  on March 
2 5 .  1998,  f i e l d s  o f  v iew  t h a t  r e f l e c t  b o t h  t h e  l o w -  and h i g h -  
energy  photons  i n v o l v e d  s h o u l d  be i n c l u d e d  i n  t h e  t a b l e . .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  4 . 3  Page # :  4 . 3 - 1  L i n e  # :  1 3  
O r i g i n a l  S p e c i f i c  Comment # :  6 
Comment: As p a r t  o f  t h e  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  Agency t e c h n i c a l  

r e v i e w ,  E q u a t i o n  1 was r u n  u s i n g  a speed o f  0 . 5  m i l e  p e r  hou r  w i t h  
an 8-second d a t a  a c q u i s i t i o n  t i m e  and 0 . 4  meter  o f  o v e r l a p .  A 
v a l u e  o f  about  36 ,300 square  m e t e r s  (m’) r e s u l t e d ,  b u t  T a b l e  4 . 3 - 4  
d i s p l a y s  a v a l u e  o f  abou t  18.300 m ’ t h a t  was presumably  d e r t v e d  
u s i n g  t h e  same pa ramete rs .  T h i s  d i s c r e p a n c y  shou ld  be f u r t h e r  
e v a l u a t e d .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  4 . 5 . 2  Page # :  4 . 5 - 2  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  7 
Comment: The HPGe system t r i g g e r  l e v e l s  a r e  based i n  p a r t  on s t a n d a r d  

d e v i a t i o n s  f r o m  f i e l d  q u a l i t y  c o n t r o l  measurements. Altt-dcugh 
t h e s e  s t a n d a r d  d e v i a t i o n s  c o u l d  be ana logous t o  t o t a l  sys tem 
u n c e r t a i n t y ,  i t  i s  n o t  c l e a r  whether  s t a n d a r d  d e v i a t i o n s  f o r  RTRAK 
measurements a r e  analogous t o  t o t a l  system u n c e r t a i n t y  f o r  RTRAK 
t r i g g e r  l e v e l s .  Knowledge o f  t h e  t o t a l  p ropagated  u n c e r t a i n t y  i s  
i m p o r t a n t  f ’or  d e t e r m i n i n g  t h e  o v e r a l l  p r e c i s i o n  o f  a g i v e n  
measurement. A d d i t i o n a l  e v a l u a t i o n  s h o u l d  be conducted  t o  
d e t e r m i n e  t h e  t o t a l  system u n c e r t a i n t y  f o r  RTRAK measurements.  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
Tab le  # :  4 . 5 - 2  Page # :  4 . 5 - 6  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  8 
Comment: The l i m i t  p r o v i d e d  f o r  WAC a p p l i c a t i o n  s h o u l d  be changed t o  1 , 0 3 0  

p a r t s  p e r  m i l l i o n .  
, 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  4 . 6  Page # :  4 . 6 - 1  L i n e  # :  26 
O r i g i n a l  S p e c i f i c  Comment # :  9 
Commen t : S e c t i o n  4 . 6  and o t h e r  p a r t s  o f  t h e  document address  use o f  

handhe ld  d e t e c t o r s  f o r  i d e n t i f y i n g  anomalous a r e a s .  However ,  use 
o f  t h e s e  d e t e c t o r s  t o  i d e n t i f y  a reas  t h a t  r e q u i r e  f u r t h e r  
d e l i n e a t i o n  u s i n g  i n  s i t u  methods i s  q u e s t i o n a b l e .  T y p i c a l l y ,  
handhe ld  d e t e c t o r s  a r e  used f o r  h e a l t h  and s a f e t y  purposes  i n  t h e  
f i e l d .  I f  t h e s e  d e t e c t o r s  a r e  t o  be used t o  i d e n t i f y  p o t e n t i a l  
h o t  s p o t s  f o r  RTRAK o r  HPGe system d e l i n e a t i o n ,  f u r t h e r  d i s c u s s i o n  
and gu idance  r e g a r d i n g  use o f  handhe ld  d e t e c t o r s  s h o u l d  be 
p r o v i d e d  i n  t h e  document. 

Commenting O r g a n i z a t i o n :  U . S .  EPA 
S e c t i o n  # :  4 . 8 . 1  Page # :  4 . 8 - 2  

Commentor: Jab lonowsk i  
L i n e  # :  NA 
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O r i g i n a l  S p e c i f i c  Comment # :  10 
Comment: The gu idance  f o r  a s s e s s i n g  g ross  c o u n t s  s h o u l d  be f u r t h e r  

e v a l u a t e d .  Because uran ium appears  t o  be t h e  most d i f f i c u l t  
i s o t o p e  t o  measure w i t h  r e g a r d  t o  g r o s s  c o u n t s ,  minimum t o t a l  
a c t i v i t i e s  s h o u l d  be e s t a b l i s h e d  f o r  u ran ium a l o n e .  For  example ,  
t h e  t e x t  s t a t e s  t h a t  a v a l u e  o f  3 ,000  c o u n t s  pe r  second o r  l e s s  
sugges ts  t h a t  t o t a l  u ran ium,  t h o r i u m - 2 3 2 ,  and rad ium-226 do n o t  
exceed t h e i r  FRLs. However, i t  i s  n o t  c l e a r  what i n f l u e n c e  
t h o r i u m - 2 3 2  and rad ium-226 a c t i v i t i e s  have on t h i s  v a l u e .  I f  
g r o s s  c o u n t s  a r e  t o  be used,  a v a l u e  t h a t  depends on u ran ium 
a c t i v i t y  a l o n e  w i t h  c o n t r i b u t i o n  f r o m  tho r ium-232  and rad ium-226  
a c t i v i t i e s  l i m i t e d  t o  background l e v e l s  s h o u l d  be deve loped .  The 
t e x t  s h o u l d  be r e v i s e d  t o  address  t h i s  i s s u e .  

Commen t 
S e c t i o n  
O r i  g i  na 
Commen t : 

ng O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
# :  4 . 1 2 . 1  Page # :  4 . 1 2 - 1  L i n e  # :  26 

S p e c i f i c  Comment # :  11 
I t  i s  n o t  c l e a r  what pe rcen tage  o f  t h e  i n  s i t u  d a t a  w i l l  be 
r e v i e w e d  f o r  compar ison  o f  l o w -  and h i g h - e n e r g y  gamma l i n e s .  
F u r t h e r m o r e ,  i t  i s  n o t  c l e a r  a t  what p o i n t  t h i s  d a t a  w i l l  be 
r e v i e w e d .  I d e a l l y ,  a f l a g  s h o u l d  be i n c l u d e d  i n  t h e  computer  
models  used t o  de te rm ine  s o i l  a c t i v i t y ;  i f  t h e  l o w -  and h i g h -  
energy  gamma l i n e s  d i f f e r e d  by more t h a n  20 p e r c e n t ,  t h e  models  
wou ld  i n s t a n t a n e o u s l y  p r o v i d e  an i n d i c a t i o n  o f  a p o t e n t i a l  
p rob lem.  The r e v i e w  o f  i n  s i t u  d a t a  f o r  compar ison  o f  l o w -  and 
h i g h - e n e r g y  gamma l i n e s  s h o u l d  be f u r t h e r  e v a l u a t e d ,  and t h e  t e x t  
s h o u l d  be r e v i s e d  t o  c l a r i f y  t h e  d a t a  r e v i e w  and compar ison 
p r o c e s s .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  4 . 1 5 . 1  Page # :  4 . 1 5 - 2  L i n e  # :  1 
O r i g i n a l  S p e c i f i c  Comment # :  12 
Comment: The t e x t  men t ions  two t y p e s  o f  g r i d  node spac ings  t o  be used i n  

d e l i n e a t i n g  h o t  s p o t s  and d e t e r m i n i n g  FRL a t t a i n m e n t .  However, i t  
i s  n o t  c l e a r  whether  d i f f e r e n t  g r i d  node spac ings  w i l l  be 
c a l c u l a t e d  f o r  each RTRAK r u n .  Use o f  g r i d  node spac ings  s h o u l d  
be more c l e a r l y  e x p l a i n e d  i n  t h e  document .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  4 . 1 5 . 2  Page # :  4 . 1 5 - 2  L i n e  # :  2 2  
O r i g i n a l  S p e c i f i c  Comment # :  1 3  
Comment: The reason  f o r  p r e p a r i n g  p r o b a b i l i t y  maps i s  u n c l e a r  and s h o u l d  be 

f u r t h e r  e x p l a i n e d .  A l s o ,  use o f  p r o b a b i l i t y  mapping s h o u l d  be 
r e c o n s i d e r e d  because i t  w i l l  p r o b a b l y  r a i s e  unnecessary concerns  
among t h e  r e g u l a t o r y  agenc ies ,  t h e  p u b l i c ,  o r  b o t h .  

Commenting O r g a n i z a t i o n :  U.S. EPA Commentor: Jab lonowsk i  
Tab le  # :  4 . 1 5 - 1  and 4 .15 -2  Page # :  4 . 1 5 - 6  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  14 
Comment: The t a b l e s  p r e s e n t  c o l o r  schemes f o r  mapping RTRAK r e s u l t s .  

However, a l l  t h e  d a t a  p o i n t s  a r e  shown as c i r c l e s ,  so t h e  c o l o r  
schemes w i l l  n o t  be s u f f i c i e n t  f o r  d i f f e r e n t i a t i n g  among d a t a  
p o i n t s  i n  b l a c k  and w h i t e  r e p r o d u c t i o n s .  The t a b l e s  s h o u l d  be 
r e v i s e d  t o  p r e s e n t  a s e r i e s  o f  d i s t i n c t i v e  shapes f o r  t h e  
d i f f e r e n t  l e v e l s  o f  a c t i v i t y .  
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Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
T a b l e  # :  5 . 1 - 1  Page # :  5 . 1 - 2  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  1 5  
Comment: The t a b l e  p r o v i d e s  minimum d e t e c t a b l e  c o n c e n t r a t i o n s  (MDC) f o r  1 5 -  

m i n u t e  c o u n t s  u s i n g  t h e  HPGe system. The a s s o c i a t e d  t e x t  
d i s c u s s e s  HPGe system measurements t h a t  may l a s t  l e s s  t h a n  1 5 ,  
m i n u t e s .  These s h o r t e r  coun t  t i m e s  s h o u l d  be used f o r  WAC 
a t t a i n m e n t  d e t e r m i n a t i o n s  o n l y .  I f  t h e  s h o r t e r  c o u n t  t i m e s  a r e  
proposed f o r  a n y t h i n g  b u t  WAC a t t a i n m e n t  d e t e r m i n a t i o n s ,  t h e  
a s s o c i a t e d  MDCs s h o u l d  be p r o v i d e d .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  5 . 3 . 1 . 1  Page # :  5 . 3 - 2  L i n e  # :  1 7  
O r i g i n a l  S p e c i f i c  Comment # :  16 
Comment: The e q u a t i o n  f o r  c o r r e c t i o n  o f  radon r e a d i n g s  s h o u l d  i n c l u d e  t h e  

a p p l i c a b l e  u n i t s  o f  measurement. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  5 . 3 . 2  Page # :  5 . 3 - 3  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  17 
Comment: S e c t i o n  5 . 3 . 2 ,  wh ich  d i s c u s s e s  "bad  radon m o r n i n g s , "  s h o u l d  be 

r e v i s e d  t o  i n c l u d e  some a d d i t i o n a l  i n f o r m a t i o n  on t h e  r e l i a b i l i t y  
o f  t h e  rad ium-226  r e a d i n g s .  Because m o r n i n g  rad ium-226 r e s u l t s  
a r e  s u b j e c t e d  t o  two e m p i r i c a l  c o r r e c t i o n  f a c t o r s  r a t h e r  than  t h e  
one c o r r e c t i o n  f a c t o r  used f o r  a f t e r n o o n  r e a d i n g s ,  t h e  morn ing  
r e a d i n g s  a r e  i n h e r e n t l y  l e s s  p r e c i s e  and s h o u l d  n o t  be used f o r  
measurements o f  c r i t i c a l  a reas  ( t h a t  i s ,  a reas  w i t h  c o n c e n t r a t i o n s  
near  r e g u l a t o r y  l i m i t s ) .  The p r e c i s i o n  o f  t h e s e  rad ium r e a d i n g s  
depends on many f a c t o r s ,  i n c l u d i n g  t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  
t h e  second ( d i u r n a l )  c o r r e c t i o n .  S e c t i o n  5 . 3 . 2  s h o u l d  a l s o  be 
r e v i s e d  t o  i n c l u d e  g u i d e l i n e s  f o r  d e c i d i n g  when t h e  u n c e r t a i n t y  
a s s o c i a t e d  w i t h  morn ing  rad ium-226 r e a d i n g s  i s  t o o  g r e a t  f o r  such 
r e a d i n g s  t o  be w o r t h w h i l e .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  5 . 4  Page # :  5 . 4 - 1  L i n e  # :  2 5  
O r i g i n a l  S p e c i f i c  Comment # :  18 
Comment: W i t h  r e g a r d  t o  s h i n e  and c o n t a m i n a t i o n  a t  d e p t h ,  t h e  i n  s i t u  

models may u n d e r e s t i m a t e  a c t u a l  r a d i o l o g i c a l  doses .  The i n  s i t u  
methods r e l y  on an i n t e r p r e t a t i q n  of  an u n c o l l i d e d  photon  f l u x  
t h a t  i n  t u r n  i s  used t o  d e t e r m i n e  s o i l  c o n c e n t r a t i o n s .  However, 
doses f r o m  e x t e r n a l  exposures a r e  a c o m b i n a t i o n  o f  c o l l i d e d  and 
u n c o l l i , d e d  p h o t o n s .  The models used w i t h  t h e  i n  s i t u  systems 
a p p a r e n t l y  t a k e  an average c o l l i d e d  pho ton  f l u x  i n t o  accoun t .  
However, f o r  con taminan ts  a t  dep th  o r  f o r  c o n t r i b u t i o n  f rom areas  
o u t s i d e  t h e  i n f l u e n c e  o f  t h e  f i e l d  o f  v i e w ,  t h e  i n  s i t u  methods 
may r e g i s t e r  doses t h a t  a re  b i a s e d  l o w .  S e c t i o n  5 . 4  s h o u l d  be 
expanded t o  d i s c u s s  t o t a l  dose as a f u n c t i o n  o f  b o t h  u n c o l l i d e d  
and t o t a l  p h o t o n  f l u x  f rom t h e  i s o t o p e s  o f  conce rn .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  #:  5 . 5  Page # :  5 . 5 - 1  L i n e  # :  16 
O r i g i n a l  S p e c i f i c  Comment # :  19 
Comment: On t h e  s u b j e c t  o f  h e t e r o g e n e i t y ,  t h e  t e x t  sugges ts  s t a t i s t i c a l  

t e s t i n g  t o  d e t e r m i n e  t h e  number o f  samples o r  measurements needed 
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t o  reach  a pass o r  f a i l  d e c i s i o n  f o r  a c e r t i f i c a t i o n  u n i t .  
A l t h o u g h  t h e  t s t a t i s t i c  i s  ment ioned i n  t h e  t e x t  as a t o o l  f o r  
p e r f o r m i n g  t h i s  t e s t i n g ,  i t  i s  n o t  c l e a r  how t h e  t e s t  r e s u l t s  w i l l  
be used t o  d e t e r m i n e  t h e  number o f  samples o r  measurements needed.  
The t e x t  s h o u l d  be r e v i s e d  t o  c l a r i f y  t h i s  m a t t e r .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jab lonowsk i  
S e c t i o n  # :  5 . 5  Page # :  5 . 5 - 1  L i n e  # :  3 1  
O r i g i n a l  S p e c i f i c  Comment #:  20 
Comment: The t e x t  d i s c u s s e s  t h e  w e i g h i n g  ' f a c t o r s  i n h e r e n t  i n  t h e  HPGe 

system r e s u l t s ,  namely t h a t  h i g h e r  a c t i v i t y  c o n t r i b u t i o n s  a t  d e p t h  
o r  a t  t h e  p e r i p h e r y  o f  t h e  f i e l d  o f  v iew  c o u l d  r e s u l t  i n  
u n d e r e s t i m a t i o n  o f  t h e s e  prob lem a r e a s .  T h i s  aspec t  o f  t h e  
h e t e r o g e n e i t y  i s s u e  i s  t o  be r e s o l v e d  t h r o u g h  a measurement 
s t r a t e g y  whereby t h e  HPGe system would be used i n  an o v e r l a p p i n g  
f a s h i o n .  However, s p e c i f i c  gu idance f o r  c o n d u c t i n g  o v e r l a p p i n g  
HPGe system measurements and f o r  i n t e r p r e t i n g  t h e  r e s u l t s  i s  n o t  
p r o v i d e d  i n  t h e  document .  The t e x t  s h o u l d  be r e v i s e d  t o  p r o v i d e  
such gu idance .  




