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Sub] e c t  : T e c h n i c a l  Review Comments on "RTRAK A p p l i c a b i l i t y  S tudy ,  Rev. 1" 

Dear M r .  R e i s i n g  

The U n i t e d  S t a t e s  Env i ronmen ta l  P r o t e c t i o n  Agency ( U . S .  EPA) has rev iewed  t h e  
above- re fe renced  documents 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 ,  wh ich  i s  d a t e d  May 
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 .  
The document d e s c r i b e s  t h e  r e s u l t s  o f  a s t u d y  conduc ted  t o  assess t h e  

' u s e f u l n e s s  and a p p l i c a b i l i t y  o f  t h e  r a d i a t i o n  t r a c k i n g  sys tem t o  s u p p o r t  s o i l  
r e m e d i a t i o n .  

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 comp le teness .  Because o f  t h e  e x t e n s i v e  number o f  changes and a d d i t i o n s  
t o  t h e  p r e v i o u s  v e r s i o n  o f  t h e  document d a t e d  J u l y  1997,  T e t r a  Tech r e v i e w e d  
t .h is  document as i f  i t  were an o r i g i n a l  r a t h e r  t h a n  a r e v i s e d  s u b m i t t a l .  U . S .  
EPA i d e n t i f i e d  d e f i c i e n c i e s  i n  t h e  document t h a t  a r e  d i s c u s s e d  i n  t h e  e n c l o s e d  
g e n e r a l  and s p e c i f i c  r e v i e w  comments. 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 y ,  

L, 

Gdd 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 Remedia l  Response Branch #2  

E n c l o s u r e  

c c :  Tom S c h n e i d e r ,  OEPA-SWDO 
B i l l  Murph ie ,  U . S .  DOE-HDQ 
John Bradburne,  FERMCO 
T e r r y  Hagen, FERMCO 
Tom Walsh,  FERMCO 
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ENCLOSURE 

T E C H N I C A L  REVIEW COMMENTS ON 
"RTRAK A P P L I C A B I L I T Y  STUDY, R E V I S I O N  1" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

(Four P a g e s )  



I .  1 4 8 8  

TECHNICAL R E V I E W  COMMENTS ON 
"RTRAK APPLICABILITY STUDY, R E V I S I O N  1" 

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 most s i g n i f i c a n t  u n c e r t a i n t y  i n  t h e  a p p l i c a b i - l i t y  o f  t h e  

r a d i a t i o n  t r a c k i n g  sys tem (RTRAK) a t  t h e  s i t e  i s  t h e  upper  end o f  
t h e  c o n c e n t r a t i o n  range f o r  t o t a l  u ran ium.  O n l y  4 o f  t h e  18 d a t a  
p o i n t s  used f o r  c a l i b r a t i o n  o f  t h e  RTRAK sys tem exceed t h e  h i g h e s t  
f i n a l  r e m e d i a t i o n  l e v e l  (FRL) o f  82 m i l l i g r a m s  p e r  k i l o g r a m  
(mg/kg) ,  and none o f  t h e s e  4 p o i n t s  exceed 600 mg/kg.  T h e r e f o r e ,  
t h e  c a l i b r a t i o n  f o r  RTRAK measurements above t h e  FRL i s  r e l a t i v e l y  
u n c e r t a i n .  A l l  c a l i b r a t i o n s  f o r  p o i n t s  near  t h e  O n - S i t e  D i s p o s a l  
F a c i l i t y  was te  acceptance c r i t e r i o n  (WAC) o f  1 ,030  mg/kg f o r  
t o t a l  u ran ium a r e  e x t r a p o l a t i o n s  r a t h e r  t h a n  i n t e r p o l a t i o n s ;  
t h e r e f o r e ,  t h e s e  c a l i b r a t i o n s  c o n t a i n  a d d i t i o n a l ,  u n d e f i n a b l e  
u n c e r t a i n t y .  Because t h e  WAC i s  a " n o t  t o  exceed"  l i m i t  and t h e  
p r i m a r y  use o f  RTRAK i s  t o  d e t e r m i n e  comp l iance  w i t h  t h e  WAC, t h e  
U . S .  Depar tment  o f  Energy (DOE) must use t r i g g e r  l e v e l s  f o r  WAC 
exceedance t h a t  have a generous a l l owance  f o r  t h i s  u n c e r t a i n t y .  
I f  a d d i t i o n a l  c a l i b r a t i o n  p o i n t s  can be added i n  t h e  range o f  500 
t o  1,500 mg/kg o f  t o t a l  u ran ium,  these  u n c e r t a i n t i e s  wou ld  
decrease o r  be b e t t e r  d e f i n e d .  A s i m i l a r  b u t  l e s s  s i g n i f i c a n t  
p rob lem e x i s t s  f o r  t h e  rad ium 226 measurements. The t e x t  s h o u l d  be 
r e v i s e d  t o  address  t h e s e  i s s u 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  # :  NA Page # :  NA L i n e  # :  NA 
O r i g i n a l  Genera l  Comment # :  2 
Comment : P a r t  o f  t h e  a p p l i c a b i l i t y  s t u d y  d i s c u s s e s  e f f i c i e n c y  c a l i b r a t i o n .  

The RTRAK e f f i c i e n c y  c a l i b r a t i o n  was pe r fo rmed  by t a k i n g  
comparable RTRAK and h i g h - p u r i t y  germanium (HPGe) measurements a t  
d i f f e r e n t  s o i l  l o c a t i o n s  c o n t a i n i n g  "known" c o n c e n t r a t i o n s  o f  
r a d i o n u c l i d e s  and p e r f o r m i n g  l i n e a r  r e g r e s s i o n  a n a l y s i s  on t h e  
d a t a .  A l t h o u g h  RTRAK and HPGe measurements were t a k e n  a t  a 1 - f o o t  
d e t e c t o r  h e i g h t ,  t h e  i n s t r u m e n t s '  t o t a l  f i e l d  o f  v i e w s  may n o t  be 
comparab le .  A c c o r d i n g  t o  t h e  u s e r  g u i d e l i n e s  f o r  i n  s i t u  gamma 
s p e c t r o m e t r y  d a t e d  A p r i l  1998,  a t  a 1 - f o o t  h e i g h t ,  t h e  HPGe system 
has a t o t a l  f i e l d  o f  v i e w  o f  1 9 . 6  square  me te rs  ( m ' ) .  However, 
t h e  RTRAK i n s t r u m e n t  has a f i e l d  o f  v iew  o f  o n l y  4 . 5  m 2 .  A l t h o u g h  
t h e  d i f f e r e n c e  between RTRAK and HPGe measurements i s  n o t  
a p p r e c i a b l e  j n  a reas  t h a t  e x h i b i t  u n i f o r m  homogeneous 
c o n t a m i n a t i o n ,  t h e  d i f f e r e n c e  c o u l d  be s u b s t a n t i a l  when 
measurements a r e  t a k e n  a t  r a d i o l o g i c a l l y  he terogeneous l o c a t i o n s .  
For  t h e  e f f i c i e n c y  c a l i b r a t i o n s  i n  t h e  o r i g i n a l  a p p l i c a b i l i t y  
s t u d y ,  t hese  measurements were taken  i n  a reas  i n d i c a t i v e  o f  
homogeneous c o n t a m i n a t i o n .  I n  t h i s  v e r s i o n  o f  t h e  a p p . l i c a b i l i t y  
s t u d y ,  an a d d i t i o n a l  e i g h t  measurements were made a t  l o c a t i o n s  
c o r r e s p o n d i n g  t o  t h e  Drum B a i l i n g  A rea ,  South  F i e l d ,  and t h e  

E - 1  



Uranium i n  S o i l s  I d e n t i f i c a t i o n  D e m o n s t r a t i o n  (USID) A r e a s .  ' 
However, he terogenous r a d i o l o g i c a l  c o n t a m i n a t i o n  appears  t o  e x i s t  
i n  these  a reas .  The document s h o u l d  be r e v i s e d '  t o  i n c l u d e  
a d d i t i o n a l  i n f o r m a t i o n  abou t  t h e  a reas  i n  wh ich  t h e  RTRAK and HPGe 
measurements were made, i n c l u d i n g  a g e n e r a l  i d e a  o f  h e t e r o g e n e i t y  
i n  t h e  t o t a l  f i e l d  o f  v i e w  o f  t h e  RTRAK and HPGe sys tems.  

- .. - .- ~. . - .. -. .- ~. . . .. - - - -- - - ..- -. . - . - .. - - .. . ..- .- . ~ .~. 

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 

Comment: Review o f  HPGe and RTRAK measurements d a t a  i n  T a b l e  4 - 7  sugges ts  
.' O r i g i n a l  Genera l  Comment # :  3 

-~ ~ ~.~ ~ 

t h a t  HP~Ge and RTRAK measurements f o r - u r a n i u m  23~8 may-  no t -   be^ ~-~ ~ ~~ - ~ - ~ ~ ~ - -  

comparab le .  I n  p r e v i o u s  c o m p a r a b i l i t y  r e p o r t s ,  t h e  t e r m  " r e l a t i v e  
p e r c e n t  d i f f e r e n c e "  i s  used t o  d e s c r i b e  t h e  assessment o f  t h e  
o v e r a l l  c o m p a r a b i l i t y  o f  d a t a .  Based on r e l a t i v e  p e r c e n t  
d i f f e r e n c e s ,  r o u g h l y  17 p e r c e n t  o f  RTRAK measurements a t  0 .5 m i l e  
p e r  hour  (mph) w i t h  an 8-second a c q u i s i t i o n  t i m e  s h o u l d  be 
c o n s i d e r e d  n o t  comparable ( f o r  example.  g r e a t e r  t h a n  3 5  p e r c e n t  
r e l a t i v e  p e r c e n t  d i f f e r e n c e )  t o  HPGe measurements. F u r t h e r m o r e ,  
o v e r  50 p e r c e n t  o f  t h e  RTRAK measurements t a k e n  a t  2 mph w i t h  a 
2 -second a c q u i s i t i o n  t i m e  a r e  n o t  comparab le  t o  HPGe measurements. 
Because some o f  t hese  d i s c r e p a n c i e s  may be a r e s u l t  o f  l o w  u ran ium 
l e v e l s .  t h e  average u ran ium c o n c e n t r a t i o n  i s  a p p a r e n t l y  abou t  50 
p a r t s  p e r  m i l l i o n .  T h e r e f o r e ,  c o m p a r a b i l i t y  s h o u l d  be 
demonst ra ted  i n  a reas  t h a t  approach o r  exceed u ran ium FRL and WAC 
v a l u e s .  

I n  a d d i t i o n ,  t h e  E x e c u t i v e  Summary s t a t e s  t h a t  t h e  p r e f e r r e d  
o p e r a t i n g  c o n d i t i o n s  f o r  t h e  RTRAK sys tem a r e  a t  1 mph w i t h  an 
a c q u i s i t i o n  t i m e  o f  4 seconds.  However, c o m p a r a b i l i t y  o f  RTRAK 
and HPGe measurements a t  t h e s e  o p e r a t i n g  c o n d i t i o n s  i s  n o t  
e v a l u a t e d .  C o m p a r a b i l i t y  s h o u l d  be demons t ra ted  a t  RTRAK system 
p r e f e r r e d  o p e r a t i n g  c o n d i t i o n s  u s i n g  t h e  same methodo logy  
d e s c r i b e d  i n  Tab le  4 - 7 .  

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 # :  4 
Comment: The e f f i c i e n c y  c a l i b r a t i o n  uses  m u l t i p l e  l i n e a r  r e g r e s s i o n  

a n a l y s i s .  A l though  t h e  r e s u l t s  o f  t h i s  a n a l y s i s  show good 
c o r r e l a t i o n  f o r  RTRAK and HPGe t h o r i u m  2 3 2  r e s u l t s  ( f o r  example,  
d a t a  c l o s e  t o  t h e  s l o p e  o f  1 as shown i n  T a b l e  3 - l ) ,  r a d i u m  226 
and uran ium 238 r e s u l t s  shown i n  T a b l e s  3-2  and 3 - 3 ,  r e s p e c t i v e l y .  
do n o t  show good c o r r e l a t i o n .  I n  t h e s e  t a b l e s ,  o n l y  a few 
c r i t i c a l  d a t a  p o i n t s  a r e  used a t  t h e  h i g h  end o f  t h e  o p e r a t i n g  
range f o r  d e c i d i n g  e f f i c i e n c y  a l g o r i t h m s .  A d d i t i o n a l  measurements 
s h o u l d  be taken  t o  f u r t h e r  c a l i b r a t e  t h e  e f f i c i e n c y  o f  t h e  RTRAK 
system a t  e l e v a t e d  l e v e l s  o f  r a d i u m  226 and u ran ium 238.  

Commenting O r g a n i z a t i o n :  U . 5 :  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 # :  The t e x t  c o n t a i n s  many r e o r g a n i z e d  s e c t i o n s ,  wh ich  has r e s u l t e d  i n  

t h e  renumber ing  o f  s e v e r a l  t a b l e s  and f i g u r e s .  I n  some cases ,  t h e  
t e x t  i n c o r r e c t l y  c i t e s  a s u p p o r t i n g  f i g u r e  o r  t a b l e .  Examples 
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i n c l u d e  " F i g u r e s  4 - 5  t h r o u g h  4 - 7 "  on L i n e  24 o f  Page 4 -23 ,  wh ich  
s h o u l d  be F i g u r e s  4 - 4  t h r o u g h  4 - 6 :  and " T a b l e  5 - 2 "  on L i n e  6 o f  
Page 5 - 5 ,  wh ich  s h o u l d  be T a b l e  5 - 3 .  S i m i l a r l y ,  S e c t i o n s  4 . 1 . 3 . 1 ,  
4 . 1 . 4 . 1 .  4 . 1 . 5 . 1 ,  and 4 . 1 . 6 . 1  r e f e r  t o  t a b l e s  and f i g u r e s  i n  
"Append ix  C , "  wh ich  i s  now Append ix  B .  The t e x t  s h o u l d  be r e v i s e d  
t o  c o r r e c t  t h e s e  c i t a t i o n  e r r o r s .  

_ _  _.. - . .  

S P E C I F I C  COMMENTS 

. .  . - 
Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: -Jablonowski  
S e c t i o n  # :  3 . 3  Page #:  3 - 2  L i n e  # :  NA 
O r i g i n a l  S p e c i f i c  Comment # :  1 
Comment : I t  i s  n o t  p o s s i b l e  t o  p e r f o r m  independen t  v e r i f i c a t i o n  o f  t h e  

c a l i b r a t i o n  a l g o r i t h m  because t h e  n e t  c o u n t s  p e r  second f o r  each 
r a d i o n u c l i d e  a r e  n o t  p r o v i d e d .  Some o f  t h i s  d a t a  s h o u l d  be 
p r o v i d e d  i n  f u t u r e  s u b m i t t a l s  i n  o r d e r  t o  make independent  
v e r i f i c a t i o n  p o s s i 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 . 1 . 1  Page # :  4 - 1  L i n e  # :  22 
O r i g i n a l  S p e c i f i c  Comment # :  2 
Comment: ' As n o t e d  i n  O r i g i n a l  Genera l  Comment # 2 ,  t h e  f i e l d s  o f  v i e w  o f  t h e  

RTRAK and HPGe systems a r e  d i f f e r e n t  a t  t h e  1 - f o o t  d e t e c t o r  
h e i g h t .  T h e r e f o r e ,  h e t e r o g e n e i t y  can i n f l u e n c e  u n c e r t a i n t i e s  
a s s o c i a t e d  w i t h  r e p l i c a t e  measurements between t h e  two sys tems.  
The document s h o u l d  be r e v i s e d  t o  e i t h e r  i n c l u d e  d a t a  f r o m  
comparab le  measurements t a k e n  w i t h  t h e  same f i e l d  o f  v iew  o r  
d i s c u s s  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  measurements o f  d i f f e r e n t  
f i e l d s  o f  v iew  i n  he terogeneous a r e a 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 . 2 . 3  Page #:  4-18 L i n e  #:  11 
O r i g i n a l  S p e c i f i c  Comment # :  3 
Comment: The t e x t  r e f e r s  t o  T a b l e  4 - 8  f o r  a compar ison o f  HPGe and RTRAK 

measurements c o v e r i n g  t h e  same a r e a .  A l t h o u g h  T a b l e  4 - 8  shows 
r e l a t i v e l y  good agreement between HPGe and RTRAK measurements 
u s i n g  t h e  ex tended c a l i b r a t i o n  a l g o r i t h m ,  t h i s  agreement a p p l i e s  
o n l y  t o  g r o s s  averages .  
e v a l u a t i o n  o f  t h i s  ex tended c a l i b r a t i o n  a l g o r i t h m  p o s s i b l e .  
i n d i v i d u a l  compar isons  o f  measurements t a k e n  i n  a reas  w i t h i n  t h e  
Drum B a i l i n g  Area shou ld  be d i s p l a y e d  s i m i l a r  t o  measurements 
p r e s e n t e d  f o r  t h e  U S I D  Area i n  T a b l e  4 - 7 .  

. I n  o r d e r  t o  make a comprehensive 

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 -18  L i n e  # :  2 1  
O r i g i n a l  S p e c i f i c  Comment # :  4 
Comment: The t e x t  d i s c u s s e s  t h e  t o t a l  u n c e r t a i n t y  o f  RTRAK measurements. 

However, i t  does n o t  men t ion  t h e  f a c t  t h a t  most o f  t h e  p o i n t s  used 
i n  t h e  c a l i b r a t i o n  c u r v e  f o r  u r a n i u m  a r e  be low t h e  FRL v a l u e  o f  82 
mg/kg and t h a t  none o f  t h e  p o i n t s  exceed 600 mg/kg.  The t e x t  
s h o u l d  be r e v i s e d  t o  n o t e  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  
measurements o f  h i g h  c o n c e n t r a t i o n s  o f  u ran ium caused by t h e  few 
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c a l i b r a t i o n  p o i n t s  and necessary  e x t r a p o l a t i o n  f o r  p o i n t s  nea r  t h e  
WAC. 
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