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M r .  Johnny W .  R e i s i n g  REPLY TO THE AlTEMION OF 

U n i t e d  S t a t e s  Department o f  Energy 
F e r n a l d  Area O f f i c e  
P . O .  Box 398705 
C i n c i n n a t i ,  Ohio 45239-8705 

Sub jec t :  T e c h n i c a l  Review Comments on Revised Real-Time I n  S i t  
Spect rometry  Repor ts  and Documentat ion t o  Suppor t  t h e  Use o f  H igh -  
P u r i t y  Germanium D e t e c t o r s  t o  Per fo rm F i n a l  S o i l  C e r t i f i c a t i o n  f o r  
P r i  marv R a d i o n u c l i d e s  

Dear M r .  R e i s i n g :  2 1 5 4  
The U n i t e d  S t a t e s  Envi ronmenta l  P r o t e c t i o n  Agency ( U . S .  EPA) has rev iewed t h e  
above-referenced r e p o r t s  and documentation 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  Envi ronmenta l  Management P r o j e c t  (FEMP).  The r e p o r t s  and 
documentat ion,  which a r e  da ted  January 1999 .  were prepared by F l u o r  D a n i e l  
Fe rna ld  f o r  t h e  U . S .  Department o f  Energy and c o n s i s t  o f  t h e  f o l l o w i n g :  

“ C o m p a r a b i l i t y  o f  I n  S i t u  Gamma Spectrometry and Labora to ry  Data,  

“ C o m p a r a b i l i t y  o f  I n  S i t u  Gamma Spectrometry and Labora to ry  Data and 

“ R a d i a t i o n  T r a c k i n g  System (RTRAK) A p p l i c a b i l i t y  Study, R e v i s i o n  2 ”  
D r a f t  Data V a l i d a t i o n  C h e c k l i s t  f o r  V a l i d a t i n g  H i g h - P u r i t y  Germanium 

Updated S e c t i o n  2 . 5 ,  (Rev is ion  B ) ,  f o r  i n c o r p o r a t i o n  i n t o  U s e r ’ s  Manual, 

Updated S e c t i o n  3 . 7 ,  (Rev is ion  B ) ,  f o r  i n c o r p o r a t i o n  i n t o  U s e r ’ s  Manual, 

Revi s i  on 1 ,  ” 

D e c i s i o n s  f o r  C e r t i f i c a t i o n  U n i t s ,  R e v i s i o n  0,” 

D e t e c t o r  Measurements t o  A n a l y t i c a l  Support  Leve l  D 

e n t i t l e d  “ C e r t i f i c a t i o n ”  

e n t i t l e d  “ C e r t i f i c a t i o n  Measurements” 

The r e p o r t s  and documentat ion p r o v i d e  t h e  r e s u l t s  o f  recen t  s t u d i e s  on t h e  
r e a l - t i m e  gamma spect rometry  i ns t rumen ts  and p roposa ls  f o r  t h e i r  f u t u r e  use a t  
t h e  s i t e .  U . S .  EPA reviewed t h e  r e p o r t s  and documentat ion f o r  t e c h n i c a l  
adequacy and cons is tency  w i t h  o t h e r  FEMP documents and procedures.  

The FEMP Real  Time Program has proven t o  be t i m e  and c o s t  e f f e c t i v e  i n  i t s  
c u r r e n t  a p p l i c a t i o n  a t  t h e  s i t e .  Expedi ted remedia l  a c t i o n s ,  h o t  s p o t  
d e l i n e a t i o n  and p r e - c e r t i f i c a t i o n  have a l l  been areas where t h e  r e a l  t i m e  
program has been b e n e f i c i a l .  However, U . S .  D O E ’ S  l a t e s t  s u b m i t t a l s  f o c u s  on 
u s i n g  r e a l  t i m e  i n  s i t u  spect rometry  f o r  f i n a l  c e r t i f i c a t i o n .  which r a i s e s  
many i s s u e s .  

U . S .  EPA’s rev iew  found numerous d e f i c i e n c i e s  i n  t h e  a p p l i c a t i o n  o f  i n  s i t u  
spec t romet ry  t o  f i n a l  c e r t i f i c a t i o n .  Many o f  t h e  d e f i c i e n c i e s  appear 
u n r e s o l v a b l e  due t o  t h e  i n h e r e n t  t e c h n i c a l  l i m i t a t i o n s  o f  i n  s i t u  spec t romet ry  
and env i ronmen ta l  f a c t o r s  a t  Fernald.  Major d e f i c i e n c i e s  w i t h  t h e  a p p l i c a t i o n  
o f  i n  s i t u  spec t romet ry  t o  f i n a l  c e r t i f i c a t i o n  i n c l u d e :  

Chal lenges presented by n a t u r a l  radon emanation and problems w i t h  
d e f i n i t i v e  radium q u a n t i t a t i o n  p r o h i b i t  t h e  use o f  i n  s i t u  spec t romet ry  
as a c e r t i f i c a t i o n  t o o l  f o r  radium i s o t o p e s .  
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. C e r t i f i c a t i o n  d e c i s i o n s  f o r  hazardous contaminants w i l l  be based on 
l a b o r a t o r y  a n a l y t i c a l  r e s u l t s .  S ince c e r t i f i c a t i o n  d e c i s i o n s  f o r  rad ium 
226 and some o t h e r  i so topes  ( f o r  example, technet ium 99) would a l s o  have 
t o  be based on l a b o r a t o r y  a n a l y t i c a l  r e s u l t s ,  t h e  o v e r a l l  e f f e c t i v e n e s s  
and c o s t  sav ings  r e s u l t i n g  f rom c e r t i f i c a t i o n  usage o f  i n  s i t u  
spec t romet ry  i s  n o t  apparent.  
The p r e c i s i o n  o f  uranium and radium measurements near t h e i r  f i n a l  
r e m e d i a t i o n  l e v e l s  (FRLs) has n o t  been e f f e c t i v e l y  demonstrated. 
Accuracy cannot be e f f e c t i v e l y  d e f i n e d  f o r  i n  s i t u  HPGe d e t e c t o r  
measurements, because no m a t r i x  s p i k e  measurements a r e  per formed.  

Based on these and o t h e r  d e f i c i e n c i e s ,  U.S. EPA does n o t  recommend use o r  
f u r t h e r  development o f  i n  s i t u  gamma spec t romet ry  f o r  f i n a l  c e r t i f i c a t i o n  o f  
p r imary  r a d i o n u c l i d e s .  U . S .  EPA does recommend u s i n g  t h e  e x i s t i n g  Agency- 
approved e x c a v a t i o n  and c e r t i f i c a t i o n  s t r a t e g y  w h i l e  c o n t i n u i n g  t h e  
development and a p p l i c a t i o n  o f  i n  s i t u  spec t romet ry  where i t  can se rve  as an 
e f f e c t i v e  s c r e e n i n g  t o o l .  

U . S .  EPA’s genera l  and s p e c i f i c  rev iew comments a r e  enclosed. 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  , 

Ge@ J a b I onows k i 
Remedial P r o j e c t  Manager 
Federa l  F a c i l i t i e s  S e c t i o n  
SFD Remedial Response Branch #2 

Enclosures (2) 

cc:  Tom Schneider ,  OEPA-SWDO 
B i l l  Murphie,  U.S. DOE-HDQ 
John Bradburne, FERMCO 
T e r r y  Hagen. FERMCO 
Tom Walsh, FERMCO 
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ENCLOSURE 1 

TECHNICAL REVIEW COMMENTS ON 
R E V I S E D  R E A L - T I M E  I N  S I T U  GAMMA SPECTROMETRY REPORTS AND 

DOCUMENTATION TO SUPPORT THE USE OF H I G H - P U R I T Y  GERMANIUM 
DETECTORS T O  PERFORM F I N A L  S O I L  C E R T I F I C A T I O N  

FOR PRIMARY R A D I O N U C L I D E S  

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

(17 P a g e s )  

Attachment to: m m q 3  
000003 
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TECHNICAL REVIEW COMMENTS ON 
REVISED REAL-TIME I N  SITU GAMMA SPECTROMETRY REPORTS AND 

DOCUMENTATION TO SUPPORT THE USE OF HIGH-PURITY GERMANIUM 
DETECTORS TO PERFORM FINAL SOIL CERTIFICATION 

FOR PRIMARY RADIONUCLIDES 

TECHNICAL REVIEW COMMENTS ON 
"COMPARABILITY OF I N  SITU GAMMA SPECTROMETRY AND LABORATORY DATA, 

REVISION 1" 

GENERAL COMMENTS 

Commenting Organ iza t i on :  U .S .  EPA Commentor: S a r i c  
L i n e  #: NA Sec t i on  #: Not a p p l i c a b l e  (NA) Page #: NA 

O r i g i n a l  General  Comment #:  1 
Comment: The c o m p a r a b i l i t y  s tudy  i n v o l v e s  a number o f  comparisons o f  

l a b o r a t o r y  methods, e s p e c i a l l y  f o r  a n a l y s i s  o f  t o t a l  uranium and 
radium 2 2 6 .  Work has been s t a r t e d  on a "Mu l t i -Agency  R a d i a t i o n  
Labora to ry  P r o t o c o l s  (MARLAP) Manual" i n v o l v i n g  t h e  Department o f  
Energy (DOE),  U . S .  Env i ronmen ta l  P r o t e c t i o n  Agency ( U . S .  
E P A ) ,  and f i v e  o t h e r  f e d e r a l  agencies.  The method comparison da ta  
and o t h e r  i n f o r m a t i o n  generated w h i l e  r e s o l v i n g  d a t a  d i s c r e p a n c i e s  
should be p r o v i d e d  t o  t h e  MARLAP group t o  s u p p o r t  development o f  
t h e  MARLAP Manual. 

Commenting Organ iza t i on :  U . S .  EPA Commentor: S a r i c  
Sec t i on  # :  NA Page #:  NA L i n e  #:  NA 
O r i g i n a l  General  Comment #:  2 
Comment: I n  s i t u  gamma spec t romet ry  u s i n g  a h i g h - p u r i t y  germanium (HPGe) 

d e t e c t o r  has n o t  y e t  been accepted as a source o f  d e f i n i t i v e  da ta ,  
e s p e c i a l l y  f o r  c e r t i f y i n g  t h a t  s o i l  i n  an area meets f i n a l  
remed ia t i on  l e v e l s  (FRL) f o r  p r i m a r y  r a d i o n u c l i d e s .  As d iscussed 
i n  o r i g i n a l  s p e c i f i c  comment 4 below, t h e  radium 2 2 6  HPGe r e s u l t s  
appear t o  have a d e f i n i t e  l o w  b i a s ,  which i s  unaccep tab le  f o r  
making f i n a l  c e r t i f i c a t i o n  d e c i s i o n s .  I n  a d d i t i o n ,  as d iscussed 
i n  comments on t h e  d r a f t  d a t a  v a l i d a t i o n  c h e c k l i s t  f o r  v a l i d a t i n g  
HPGe d e t e c t o r  measurements t o  a n a l y t i c a l  suppor t  l e v e l  (ASL) D,  
t h e  c u r r e n t  c a l i b r a t i o n  method t h a t  uses m u l t i p l e  read ings  o f  a 
p o i n t  source t h a t  a r e  m a t h e m a t i c a l l y  man ipu la ted  i s  q u i t e  
d i f f e r e n t  f rom t h e  a n a l y t i c a l  method t h a t  measures an o v e r a l l ,  
r e l a t i v e l y  u n i f o r m  source.  T h e r e f o r e ,  t h e  use o f  d a t a  f rom t h e  
HPGe d e t e c t o r  f o r  f i n a l  c e r t i f i c a t i o n  purposes i s  premature.  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
Sec t i on  #: NA Page #: NA L i n e  #:  NA 
O r i g i n a l  General Comment # :  3 b 

Comment: The c o m p a r a b i l i t y  s tudy  demonstrates reasonable agreement between 
HPGe d e t e c t o r  measurements and l a b o r a t o r y  r e s u l t s  f o r  uranium and 

d e t e c t o r  measurements o f  rad ium 2 2 6 .  I n  t h i s  c o m p a r a b i l i t y  s tudy .  
a new c o r r e c t i o n  a l g o r i t h m  i s  p r o v i d e d  t h a t  d i f f e r s  f r o m  t h e  one 
proposed i n  t h e  u s e r ' s  manual f o r  t h e  r e a l - t i m e  i n s t r u m e n t s .  I n  
f a c t ,  t h e  new a l g o r i t h m  r e s u l t s  i n  c o r r e c t e d  rad ium 226 
c o n c e n t r a t i o n s  t h a t  a r e  markedly  l ower  than  those  u s i n g  t h e  u s e r ' s  

. t h o r i u m  2 3 2 .  However, some concerns s t i l l  e x i s t  r e g a r d i n g  HPGe 
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manual method. I n  a d d i t i o n .  l i t t l e  i n f o r m a t i o n  e x i s t s  t o  j u s t i f y  
t h e  use o f  t h e  r e v i s e d  c o r r e c t i o n  a l g o r i t h m .  The t e x t  s t a t e s  t h a t  
S e c t i o n  8 . 0  o f  t h e  c o m p a r a b i l i t y  s tudy  p r e s e n t s  a v a l i d a t i o n  o f  
t h e  c o r r e c t i o n  a l g o r i t h m .  However, S e c t i o n  8 . 0  does n o t  p r o v i d e  
adequate i n f o r m a t i o n  t o  v a l i d a t e  t h e  c o r r e c t i o n  a l g o r i t h m .  To 
b e g i n  w i t h ,  none o f  t h e  v a l i d a t i o n  r e s u l t s  app ly  t o  rad ium 226 
c o n c e n t r a t i o n s  near  t h e  FRL of  1 .7  p i c o c u r i e s  pe r  gram ( p C i / g ) .  
Tab le  4 i n  Appendix J shows area-average l a b o r a t o r y  ana lys i s :  
r e s u l t s  f rom 0.70 t o  0.99 p C i / g  and i n  s i t u  HPGe r e s u l t s  f rom 0.58 
t o  0.87 p C i / g .  Fur thermore,  f o r  t h e  m a j o r i t y .  i f  n o t  a l l ,  o f  t h e  
da ta  i n  t h e  v a l i d a t i o n  s t u d y ,  comparabi l i . ty  between d a t a  p o i n t s  
can be demonstrated w i t h o u t  t h e  use o f  a c o r r e c t i o n  a l g o r i t h m .  
There fo re ,  t h e  new c o r r e c t i o n  a l g o r i t h m  i s  n o t  a p p r o p r i a t e l y  
t e s t e d  and i t s  use i s  n o t  v a l i d a t e d .  The t e x t  should be r e v i s e d  
t o  f u r t h e r  address these  i s s u e s .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
Sec t i on  #: NA Page #: NA L i n e  #: NA 
O r i g i n a l  General  Comment # :  4 
Comment: The c o m p a r a b i l i t y  s tudy  r a i s e s  a genera l  concern r e g a r d i n g  HPGe 

measurements and d a t a  q u a l i t y .  D u r i n g  p h y s i c a l  samp l ing  
a c t i v i t i e s ,  s t r i c t  l a b o r a t o r y  q u a l i t y  c o n t r o l  (QC)  must be adhered 
t o .  One element a s s o c i a t e d  w i t h  l a b o r a t o r y  QC i n v o l v e s  
measurement o f  s p i k e d  samples and t h e i r  d u p l i c a t e s .  I n  t h i s  case, 
t h e  measured v a l u e  can be d i r e c t l y  compared t o  a known v a l u e .  
However, t h i s  i s  n o t  t h e  case w i t h  HPGe measurements. I n  s i t u  
gamma spect rometry  can o n l y  be used t o  approximate t h e  t r u e  va lue .  
There fo re ,  a f l a w  e x i s t s  w i t h  rega rd  t o  HPGe QC c r i t e r i a .  
Acco rd ing  t o  t h e  t e x t  i n  S e c t i o n  9.0,  ASL D r e q u i r e s  HPGe va lues  
t o  be w i t h i n  20 p e r c e n t  o f  t h e  l a b o r a t o r y  v a l u e s .  However, 

pe rcen t  o f  t h e  t r u e  (known) v a l u e s ,  HPGe r e s u l t s  a r e  a l l owed  t o  
p o t e n t i a l l y  be w i t h i n  40 p e r c e n t  o f  t h e  known va lues .  Because a 
40 percen t  a l lowance i s  unacceptable,  one o f  t h e  f o l l o w i n g  two 
s o l u t i o n s  should be c o n s i d e r e d : ( l )  l o w e r i n g  t h e  QC acceptance 
c r i t e r i o n  f o r  l a b o r a t o r y  samples and HPGe measurements (combined) 
so t h a t  t h e  t o t a l  propagated d i f f e r e n c e  i s  l e s s  than  20 pe rcen t  o r  
( 2 )  ensure t h a t  t h e  sum o f  t h e  average 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  (RPD) f o r  p h y s i c a l  samples and m a t r i x  s p i k e s ,  and f o r  
HPGe measurements and p h y s i c a l  samples, ( t h e  t o t a l  RPD) i s  l e s s  
than  20 p e r c e n t .  

because t h e  l a b o r a t o r y  v a l u e s  a r e  a l l owed  t o  be w i t h i n  20 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: NA Page # :  NA L i n e  #:  NA 
O r i g i n a l  General  Comment #:  5 
Comment : I n  v a r i o u s  p l a c e s ,  t h e  t e x t  s t a t e s  t h a t  t h e  t o t a l  propagated 

u n c e r t a i n t y  (TPU) o f  l a b o r a t o r - y  d a t a  i s  h i g h e r  than  t h e  TPU f o r  
HPGe measurements. The t e x t  s t a t e s  t h a t  t h i s  r e s u l t s  f rom t h e  
f a c t  t h a t  a v a i l a b l e  HPGe d a t a  o n l y  account f o r  c o u n t i n g  e r r o r s  and 
t h a t  t h e  HPGe system w i l l  r e g i s t e r  many more coun ts .  However, 
because t h e  HPGe system r e l i e s  on comparison t o  l a b o r a t o r y  da ta  t o  
approximate t h e  " t r u e "  v a l u e .  e r r o r s  assoc ia ted  w i t h  l a b o r a t o r y  
measurement shou ld  be i n c l u d e d  when c a l c u l a t i n g  HPGe measurement 
e r r o r s .  Unless complete TPUs f o r  t h e  HPGe system a r e  p r o v i d e d ,  
d i s c u s s i o n  on measurement e r r o r  between t h e  two methods i s  

E-2 



Comment 
Sect i on 
O r i  g i  na 
Commen t 

use less .  I f  complete TPUs f o r  t h e  HPGe system a re  n o t  p rov ided .  
o n l y  t h e  c o u n t i n g  e r r o r  assoc ia ted  w i t h  l a b o r a t o r y  measurements 
should be i n c l u d e d .  

S P E C I F I C  COMMENTS 

ng O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r  c 
# :  2 .8 Page #: 2 -11  L i n e  #: 4 

The t e x t  s t a t e s  t h a t  some " s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
e x i s t  between c o n c e n t r a t i o n s  measured by d i f f e r e n t  de t ' ec to rs .  
Table 2-5 shows some p a i r s  o f  da ta  s e t s  as d i f f e r i n g  a t  t h e  95 
pe rcen t  con f idence  l e v e l .  The t e x t  should be r e v i s e d  t o  i d e n t i f y  
t h e  s t a t i s t i c a l  t e s t  used t o  suppor t  t he  c o n c l u s i o n  t h a t  some 
p a i r s  o f  d a t a  d i f f e r  s i g n i f i c a n t l y .  

S p e c i f i c  Comment #: 1 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
F i g u r e s  #: 3 - 2  and 3 - 3  Page #: NA L i n e  #:  NA 
O r i g i n a l  S p e c i f i c  Comment #: 2 
Comment: F i g u r e s  3 - 2  and 3-3 show a d d i t i o n a l  study l o c a t i o n s .  To i n c r e a s e  

t h e  u s e a b i l i t y  o f  these f i g u r e s ,  F igu res  3 - 2  and 3 - 3  should be 
r e v i s e d  t o  i n c l u d e  t h e  symbols f o r  low,  medium, and h i g h  
c o n c e n t r a t i o n  areas t h a t  a r e  used i n  F igu re  3 - 1 .  A l s o ,  F i g u r e  3 -  
1, which shows t h e  e n t i r e  f a c i l i t y ,  should be r e v i s e d  t o  i n d i c a t e  
t h e  genera l  l o c a t i o n s ' o f  t h e  d e t a i l e d  maps i n  F i g u r e s  3-2 and 3 - 3 .  
These m o d i f i c a t i o n s  would h e l p  t h e  reader r e l a t e  t h e  s tudy areas 
t o  t h e  o v e r a l l  p a t t e r n  o f  con tamina t ion  w i t h i n  t h e  f a c i l i t y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 5 . 3  Page # :  5-2 L i n e  #:  10 
O r i g i n a l  S p e c i f i c  Comment #:  3 
Comment: ' S e c t i o n  5.3 d iscusses t o t a l  uranium a n a l y t i c a l  r e s u l t s ,  and t h e  

accompanying t a b l e s  and appendixes p r o v i d e  da ta  f o r  areas 0 
through 10. However, t h e  t e x t  o f  Sec t i on  3 . 2 . 1  d iscusses 
c o l l e c t i o n  o f  d a t a  f rom areas 12 through 19 t o  supplement da ta  
a l ready  a v a i l a b l e  f rom areas 1 through 10. E i t h e r  t h e  t a b l e s  i n  
S e c t i o n  5 and assoc ia ted  appendixes should be r e v i s e d  t o  i n c l u d e  
da ta  f o r  areas 1 2  th rough  19. o r  t h e  omission o f  t hese  d a t a  should 
be j u s t i f i e d  i n  t h e  t e x t .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 7 . 4  Page #: 7-5 L i n e  #:  5 
O r i g i n a l  S p e c i f i c  Comment #: 4 
Comment: T h i s  s e c t i o n  d i scusses  t h e  d a t a  i n  Tables 7-3 and 7 - 4  and compares 

r e s u l t s  f rom l a b o r a t o r y  analyses and HPGe d e t e c t o r  measurements 
f o r  radium 226. However, t h e  t e x t  does n o t  n o t e  t h a t  t h e  HPGe 
d e t e c t o r  r e s u l t s  a r e  l ower  than t h e  r e s u l t s  f rom b o t h  l a b o r a t o r y  
methods f o r  6 o f  t h e  10 areas i n  Table 7 - 3  and 1 2  o f  t h e  16 areas 
i n  Table 7 -4 .  I f  a l l  t h r e e  methods g i v e  equal  r e s u l t s ,  then t h e  
HPGe d e t e c t o i  shou ld  y i e l d  t h e  l o w e s t  r e s u l t s  o n e - t h i r d  o f  t h e  
t i m e .  Us ing  t h e  b i n o m i a l  d i s t r i b u t i o n ,  t h e  p r o b a b i l i t y  o f  t h e  
a c t u a l  r e s u l t s  o c c u r r i n g  by chance a lone i s  0.0197 f o r  Tab le  7-3 
da ta  and 0.0001 f o r  Tab le  7 -4  da ta .  These p r o b a b i l i t i e s  i n d i c a t e  
a sys temat i c  d i f f e r e n c e  between t h e  HPGe and l a b o r a t o r y  r e s u l t s  
f o r  radium 226, e s p e c i a l l y  a t  t h e  1-meter h e i g h t  (Table 7 - 4 ) .  The 
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h i g h  c o e f f i c i e n t  o f  v a r i a t i o n  f o r  t h e  radium 226 r e s u l t s ,  which 
r e s u l t s  f rom many o f  t h e  da ta  p o i n t s  b e i n g  near t h e  minimum 
d e t e c t a b l e  a c t i v i t y ,  i n d i c a t e s  t h a t  pa ramet r i c  t e s t s  f o r  b i a s  
among t h e  a n a l y t i c a l  methods have ve ry  l ow  s t a t i s t i c a l  power. 
There fo re ,  nonparametr ic  t e s t s ,  such as t h e  b i n o m i a l  t e s t  
d iscussed above, a r e  more a p p r o p r i a t e  f o r  comparisons o f  
l a b o r a t o r y  r e s u l t s  and HPGe d e t e c t o r  measurements. The t e x t  
should be r e v i s e d  t o  d i scuss  the  observed low b i a s  i n  t h e  HPGe 
d e t e c t o r  r e s u l t s  f o r  radium 226, i n c l u d i n g  how t h e  l o w  b i a s  i s  
r e l a t e d  t o  t h e  c o r r e c t i o n  a l g o r i t h m .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  7 .4.2 Page #:  7-7 L i n e  #:  3 
O r i g i n a l  S p e c i f i c  Comment #:  5 
Comment : Based on t h e  da ta  p r o v i d e d  i n  Tables 7-5 and 7 - 6 ,  i t  appears t h a t  

HPGe and l a b o r a t o r y  da ta  f o r  radium 226 a re  l e s s  comparable f o r  
HPGe measurements c o l l e c t e d  a t  t he  1-meter d e t e c t o r  h e i g h t .  
The re fo re ,  i t  i s  n o t  c l e a r  why t h e  1-meter HPGe d e t e c t o r  h e i g h t  
was s e l e c t e d  f o r  a c q u i r i n g  a d d i t i o n a l  da ta  p o i n t s .  The t e x t  
should be r e v i s e d  t o  c l a r i f y  t h i s  i ssue .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 7.6.2 Page # :  7-10 L i n e  # :  9 
O r i g i n a l  S p e c i f i c  Comment #: 6 
Comment: The c o r r e c t i o n  a l g o r i t h m  d iscussed i n  Sec t i on  7.6.2 i s  based on 

a l l  a v a i l a b l e  rad ium da ta .  The c o r r e c t i o n  a l g o r i t h m  shou ld  be 
v a l i d a t e d  by c o l l e c t i n g  new HPGe da ta ,  c a l c u l a t i n g  HPGe r e s u l t s  
u s i n g  t h i s  a l g o r i t h m ,  and comparing the  r e s u l t s  t o  a n a l y t i c a l  
r e s u l t s  f rom p h y s i c a l  samples. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  7 .6.2 Page # :  7-10 L i n e  #:  14 
O r i g i n a l  S p e c i f i c  Comment #:  7 
Comment: The t e x t  s t a t e s  t h a t  t h e  two-method average o f  l a b o r a t o r y  gamma 

and a lpha a n a l y t i c a l  r e s u l t s  was used because these  averages most 
l i k e l y  rep resen t  t h e  t r u e  radium c o n c e n t r a t i o n s .  However, i t  i s  
n o t  c l e a r  what t h i s  statement i s  based on. I n  a d d i t i o n ,  t h e  
l a b o r a t o r y  da ta  shou ld  be supported by QC measurements such as 
m a t r i x  s p i k e  and m a t r i x  s p i k e  d u p l i c a t e  r e s u l t s .  The method o f  
measurement t h a t  y i e l d s  r e s u l t s  c l o s e s t  t o  t h e  s p i k e d  sample 
c o n c e n t r a t i o n s  i s  u s u a l l y  more a p p r o p r i a t e .  I f  m u l t i p l e  s p i k e s  
a re  used t h a t  y i e l d  mixed r e s u l t s  between t h e  two methods, then an 
average o f  t h e  r e s u l t s  f rom t h e  two methods may be more 
a p p r o p r i a t e l y  used. However, such QC i n f o r m a t i o n  i s  n o t  p r o v i d e d  
i n  t h e  t e x t .  The t e x t  should 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  
j u s t i f i c a t i o n  f o r  s e l e c t i o n  of. t h e  two-method average. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  7.6.2 Page #: 7 -11  L i n e  #: 8 
O r i g i n a l  S p e c i f i c  Comment #: 8 
Comment : The t e x t  s t a t e s  t h a t  "3.35 - 2.0 = 1.28."  The t e x t  shou ld  be 

r e v i s e d  t o  c o r r e c t  t h i s  a r i t h m e t i c  o r  t r a n s c r i p t i o n  e r r o r .  The 
c o r r e c t i o n  f a c t o r s  should then be checked t o  v e r i f y  t h a t  no such 
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e r r o r s  e x i s t  i n  t h e  da ta  s e t s  used f o r  c a l c u l a t i o n s  an PisC tqe' 
c a l c u l a t i o n s  themselves. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  9 . 4  Page #: 9 - 4  L i n e  #: 18 
O r i g i n a l  S p e c i f i c  Comment #: 9 
Comment: The t e x t  p resen ts  an e q u a t i o n  f o r  c a l c u l a t i n g  t h e  minimum 

d e t e c t a b l e  c o n c e n t r a t i o n  o f  r a d i o n u c l i d e s .  The t e x t  shou ld  be 
r e v i s e d  t o  c i t e  t h e  source f o r  t h i s  equa t ion  and t o  j u s t i f y  i t s  
a p p l i c a b i l i t y  t o  HPGe measurements. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 9 . 6  Page #: 9-6  L i n e  #: 22 
O r i g i n a l  S p e c i f i c  Comment #: 10 
Comment : 

Commenting 
Appendixes 

T h i s  s e c t i o n  concludes t h a t  i n  s i t u  HPGe measurements produce 
d e f i n i t i v e  (ASL D) da ta .  However, a l t hough  t h e  c a l i b r a t i o n  
techn ique  produces a p p a r e n t l y  accep tab le  r e s u l t s  i n  t h e  s t u d i e s  
d e t a i l e d  here,  i t  i s  q u i t e  d i f f e r e n t  f rom t h e  measurement 
techn ique .  There fo re ,  t h e  c a l i b r a t i o n  techn ique  may n o t  be 
s u f f i c i e n t l y  robus t  t o  produce accep tab le  r e s u l t s  under o t h e r  
c i rcumstances such as heterogeneous d i s t r i b u t i o n  o f  r a d i o n u c l i d e s .  
I n  a d d i t i o n ,  radium 226 HPGe r e s u l t s  a re  b i a s e d  low,  which i s  n o t  
accep tab le  f o r  c e r t i f i c a t i o n  purposes. The t e x t  shou ld  be r e v i s e d  
t o  address these i ssues .  

O r g a n i z a t i o n :  U . S .  EPA 
# :  A,  B. and C Page #:  NA 

Commentor: S a r i c  
L i n e  # :  NA 

O r i g i n a l  S p e c i f i c  Comment #: 11 
Comment: These t h r e e  appendixes c o n t a i n  many pages o f  d a t a .  However, t h e  

pages o f  these appendixes a r e  n o t  numbered. The appendixes shou ld  
be r e v i s e d  t o  i n c l u d e  page numbers as i n  Appendix D.  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
Appendix # :  G Page #:  G - 3  L i n e  #: 19 
O r i g i n a l  S p e c i f i c  Comment # :  12 
Comment: The t e x t  s t a t e s  t h a t  Attachment 3 i n c l u d e s  an example r e p o r t  

generated by t h e  GammaVision s o f t w a r e .  However, t h e  appendix 
c o n t a i n s  o n l y  two at tachments,  n e i t h e r  o f  which i s  a r e p o r t  
generated by t h e  so f tware .  E i t h e r  t h e  GammaVision r e p o r t  shou ld  ., 

be added o r  t h e  t e x t  should be m o d i f i e d .  

Commenting O r g a n i z a t i o n :  U .S .  EPA Commentor: S a r i c  
Appendix # :  G Page #: G-4 L i n e  #: 19 
O r i g i n a l  S p e c i f i c  Comment #: 13 
Comment: The e q u a t i o n  i n  L i n e  19 d e f i n e s  t h e  f i v e - p o i n t  weighted average 

used t o  smooth t h e  da ta .  However, t h e  e q u a t i o n  does n o t  i n c l u d e  
a term f o r  t he  o r i g i n a l  ( c e n t r a l ) : d a t a  p o i n t .  The e q u a t i o n  shou ld  
be r e v i s e d  t o  i n c l u d e  a te rm f o r  t h e  o r i g i n a l  d a t a  p o i n t .  A l s o ,  
t h e  c o e f f i c i e n t  i n  t h e  denominator i s  16.  b u t  t h e  sum o f  t h e  
c o e f f i c i e n t s  i n  t h e  numerator i s  o n l y  12.  The e q u a t i o n  shou ld  be 
c o r r e c t e d  so t h a t  t h e  sums o f  t h e  c o e f f i c i e n t s  a r e  equa l  i n  t h e  
numerator and denominator.  

Commenting O r g a n i z a t i o n :  U . S .  EPA 
Appendix #: J Page #: Tab le  3 

Commentor: S a r i c  
L i n e  #:NA 
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F i n a l l y ,  i f  consecu t i ve  d u p l i c a t e  measurement c r i t e r i a  ( t h a t  i s  a 
20 pe rcen t  RPD) were i n s t i t u t e d ,  f o u r  o f  t h e  s i x  c e r t i f i c a t i o n  
u n i t s  would have es t ima ted  d a t a  f o r  radium 226. T h i s  i s s u e  should 
be d iscussed f u r t h e r  i n  Real-Time Workgroup meet ings and t h e  t e x t  
r e v i s e d  a c c o r d i n g l y .  

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: S a r i c  
S e c t i o n  #: 2 . 1  Page # :  2 - 1  L i n e  #: 27 
O r i g i n a l  S p e c i f i c  Comment # :  1 
Commen t : The c o r r e c t i o n  f a c t o r  f o r  rad ium 226 d iscussed i n  S e c t i o n  2 . 1  i s  

d i f f e r e n t  f rom t h e  c o r r e c t i o n  f a c t o r  p r o v i d e d  i n  t h e  u s e r ’ s  manual 
f o r  t h e  r e a l - t i m e  i n s t r u m e n t s .  Acco rd ing  t o  t h e  c r e a t o r s  o f  t h e  
o r i g i n a l  c o r r e c t i o n  f a c t o r ,  t h e  a l g o r i t h m  i s  a p p r o p r i a t e  f o r  
c o r r e c t i n g  HPGe r e s u l t s  and a d d i t i o n a l  v e r i f i c a t i o n  shou ld  be 
performed. However, a new c o r r e c t i o n  f a c t o r  has now been 
developed. Past da ta  t h a t  used o r  was used t o  develop t h e  
o r i g i n a l  c o r r e c t i o n  f a c t o r  shou ld  be assessed t o  a s c e r t a i n  i f  
c o m p a r a b i l i t y  i s  preserved,  and independent t e s t i n g  o f  t h i s  new 
c o r r e c t i o n  f a c t o r  should be conducted f o r  v e r i f i c a t i o n  purposes. 
The t e x t  should be r e v i s e d  a c c o r d i n g l y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 2 . 2 . 1  Page # :  2-3 L i n e  #:  10 th rough  18 
O r i g i n a l  S p e c i f i c  Comment #: 2 
Comment: The t e x t  p resen ts  t h r e e  cases f o r  pass ing  or  f a i l i n g  

c e r t i f i c a t i o n .  However, t h e  t h r e e  cases a re  n o t  complete (do n o t  
i n c l u d e  a l l  p o s s i b i l i t i e s ) ,  and some cases a r e  l o g i c a l l y  i m p l i e d  
b u t  imposs ib le .  such as t h e  average, b u t  n o t  t h e  UCL on t h e  
average, exceeding the  FRL. These cases should be r e v i s e d  t o  
r e f l e c t  t h e  f o l l o w i n g :  (1) t h e  UCL i s  l e s s  than t h e  FRL, and t h e  
maximum r e s u l t  i s  l e s s  than  t h e  h o t - s p o t  c r i t e r i o n ;  ( 2 )  t h e  UCL i s  
g r e a t e r  t han  t h e  FRL, and maximum r e s u l t s  a r e  i r r e l e v a n t ;  and (3) 
t h e  maximum r e s u l t  i s  g r e a t e r  t han  t h e  h o t - s p o t  c r i t e r i o n ,  and UCL 
r e s u l t s  a re  i r r e l e v a n t .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 3 . 1  Page # :  3 - 1  L i n e  # :  16 
O r i g i n a l  S p e c i f i c  Comment #:  3 
Comment : The t e x t  s t a t e s  t h a t  n i n e  c e r t i f i c a t i o n  u n i t  f a i l u r e s  o f  FRL f o r  

t h o r i u m  232  r e s u l t  f rom a r t i f a c t s  o f  t h e  l a b o r a t o r y  a n a l y t i c a l  
procedure.  However, t h e  t e x t  does n o t  d i scuss  how many o t h e r  
t h o r i u m  a n a l y t i c a l  r e s u l t s  a r e  u n r e l i a b l e  and shou ld  a l s o  be 
d i s regarded .  I n  t h e  absence o f  more s p e c i f i c  d a t a ,  i t  must be 
assumed t h a t  a l l  assoc ia ted  t h o r i u m  2 3 2  r e s u l t s  c o l l e c t e d  i n  Area 
1, Phase I ( A l P l ) ,  a re  d o u b t f w l .  The re fo re ,  v e r y  few r e l i a b l e  
da ta  s e t s  remain f o r  t h a t  r a d i o n u c l i d e .  The t e x t  shou ld  be 
r e v i s e d  t o  address t h i s  i s s u e .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  3 . 2  Page #: 3-3 L i n e  #: 1 5  
O r i g i n a l  S p e c i f i c  Comment # 4 
Comment : The t e x t  s t a t e s  t h a t  none o f  t h e  c e r t i f i c a t i o n  u n i t s  i n  A l P l  

f a i l e d  f o r  t h o r  um 232  based on a lpha  spect rometry  da ta .  However, 
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these d a t a  do n o t  appear i n  t h e  r e p o r t .  These da ta  shou ld  be 
i n c l u d e d  f o r  independent c a l c u l a t i o n  purposes. 

Commenting O r g a n i z a t i o n :  U.S. EPA Commentor: S a r i c  
Sec t i on  #: 3.4 Page #: 3 -5  L i n e  #: 3 
O r i g i n a l  S p e c i f i c  Comment #: 5 
Comment: The c o n c l u s i o n s  presented on Page 3 - 5  a r e  unsupported. For  

uranium, most o f  t h e  i n d i v i d u a l  r e s u l t s  a r e  l e s s  than 20 p a r t s  
per m i l l i o n  (ppm). Fur thermore,  a l l  o f  t h e  uranium d a t a ,  except  
f o r  a few p o i n t s  i n  c e r t i f i c a t i o n  u n i t s  0-20,  P19-23, and P18-40 
o f  A l P l  and i n  c e r t i f i c a t i o n  u n i t  3 o f  Ar.ea 8 ,  Phase I (A8P1), 
were l e s s  than  40 ppm, which i s  l e s s  than  h a l f  o f  t h e  FRL. Only a 
s i n g l e  d a t a  p o i n t  exceeded t h e  FRL. Because e s s e n t i a l l y  a l l  
r e s u l t s  a r e  f a r  removed f rom t h e  FRL. i t  i s  n o t  s u r p r i s i n g  t h a t  
d e c i s i o n s  made based on d i f f e r e n t  a n a l y t i c a l  methods a r e  
i d e n t i c a l .  As no ted  i n  o r i g i n a l  s p e c i f i c  comment 3 above, most 
l a b o r a t o r y  t h o r i u m  232 r e s u l t s  a r e  suspec t .  T h e r e f o r e ,  few 
f u l l y  v i a b l e  d a t a  s e t s  f o r  t h a t  r a d i o n u c l i d e  a r e  a v a i l a b l e  f o r  
comparison. F i n a l l y ,  as noted i n  t h e  r e v i e w  comments f o r  t h e  
" C o m p a r a b i l i t y  o f  I n  S i t u  Gamma Spectrometry  and Labora to ry  Data,  
R e v i s i o n  1," r e p o r t ,  t h e  developed ( radon-co r rec ted )  HPGe r e s u l t s  
f o r  radium 226 a r e  b iased low r e l a t i v e  t o  l a b o r a t o r y  r e s u l t s .  
Such a b i a s ,  i n  c o n j u n c t i o n  w i t h  t h e  tendency f o r  HPGe r e s u l t s  t o  
have lower  v a r i a b i l i t y ,  would t e n d  t o  r e s u l t  i n  t h e  p a s s i n g  o f  
c e r t i f i c a t i o n  u n i t s  t h a t  would f a i l  on t h e  b a s i s  o f  l a b o r a t o r y  
r e s u l t s .  The t e x t  should be r e v i s e d  t o  address these i s s u e s .  
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TECHNICAL REVIEW COMMENTS ON 

"RADIATION TRACKING SYSTEM (RTRAK) APPLICABILITY STUDY. 
R E V I S I O N  2 "  

GENERAL COMMENTS 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  NA Page #:  NA L ine .# :  NA 
O r i g i n a l  General  Comment # : 1  
Comment : The c a l i b r a t i o n  o f  t h e  RTRAK based on HPGe measurements r a i s e s  

s e v e r a l  concerns.  F i r s t ,  e f f i c i e n c y  c a l i . b r a t i o n s  were made by 
deve lop ing  c a l i b r a t i o n  a l g o r i t h m s  t o  r e l a t e  s t a t i c  RTRAK 
measurements t o  HPGe measurements. C a l i b r a t i o n  v e r i f i c a t i o n  w i t h  
t h e  RTRAK system was made by t a k i n g  repeated s t a t i c  measurements 
i n  t h e  Uranium i n  S o i l s  I d e n t i f i c a t i o n  Demonstrat ion ( U S I D )  area 
and Drum B a i l i n g  Area (DBA) and comparing those  measurements t o  
c o l l o c a t e d  HPGe measurements. A l though  t h e  a l g o r i t h m  i s  
reasonable f o r  l o w  a c t i v i t i e s  i n  t h e  U S I D  area,  c a l i b r a t i o n  c o u l d  
n o t  be demonstrated i n  t h e  DBA f o r  e l e v a t e d  a c t i v i t y .  I n  f a c t ,  
a l l  o f  t h e  RTRAK r e s u l t s  a re  b iased  low  compared t o  t h e  c o l l o c a t e d  
HPGe measurements. Because t h e  b i a s  c o u l d  approach 20 t o  50 
pe rcen t  o f  t h e  a c t u a l  HPGe r e s u l t s ,  areas where measurements a r e  
two t o  t h r e e  t imes  t h e  FRL war ran t  concern.  The p r imary  problem 
w i t h  t h e  c a l i b r a t i o n  a l g o r j t h m  i s  t h a t  t h e  m a j o r i t y  o f  da ta  p o i n t s  
correspond t o  d a t a  p o i n t s  f o r  areas i n d i c a t i v e  o f  background 
l e v e l s .  These l o w  l e v e l s ,  t h e r e f o r e ,  govern t h e  c a l i b r a t i o n  
curve.  A d d i t i o n a l  c a l i b r a t i o n  d a t a  shou ld  be c o l l e c t e d  i n  areas 
o f  h i g h e r  a c t i v i t y .  

Second, c a l i b r a t i o n  v e r i f i c a t i o n  shou ld  be conducted and 
v e r i f i c a t i o n  demonstrated f o r  areas t h a t  have h i g h e r  a c t i v i t i e s .  
Because t h e  RTRAK system i s  t h e  f i r s t  s t e p  i n  d e t e r m i n i n g  genera l  
areas o f  e l e v a t e d  con tamina t ion ,  as w e l l  as areas t h a t  have h o t  
spo ts  ( two t imes  t h e  FRL. t h r e e  t imes  t h e  FRL, and so  on) ,  
c a l i b r a t i o n  and subsequent v e r i f i c a t i o n  shou ld  focus on these 
h i g h - a c t i v i t y  areas.  These i s s u e s  shou ld  be addressed and t h e  
t e x t  r e v i s e d  a c c o r d i n g l y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: NA Page #: NA L i n e  #: NA 
O r i g i n a l  General  Comment #: 2 
Comment: C a l i b r a t i o n  o f  t h e  r a d i a t i o n  scanning system (RSS) i s  s i m i l a r  t o  

t h a t  f o r  RTRAK, where a c a l i b r a t i o n  a l g o r i t h m  was developed based 
on c o l l o c a t e d  HPGe and s t a t i c  RSS measurements. However, i n  t h i s  
case, c a l i b r a t i o n  v e r i f i c a t i o n  i s  demonstrated by comparing 
dynamic RTRAK and RSS survey r e s u l t s .  S i m i l a r l y ,  t h i s  
v e r i f i c a t i o n  was conducted i n  'the U S I D  (background) area and DBA. 
A l though t h e  U S I D  area showed c o m p a r a t i v e l y  s i m i l a r  RTRAK and RSS 
r e s u l t s ,  t h e  DBA demonstrated e f f e c t s  r e s u l t i n g  f rom 
h e t e r o g e n e i t i e s .  However, because c a l i b r a t i o n  o f  t h e  RTRAK system 
i s  q u e s t i o n a b l e ,  comparis'on o f  RTRAK t o  RSS r e s u l t s  i s  a l s o  
q u e s t i o n a b l e .  I n  t h i s  case, RSS c a l i b r a t i o n  v e r i f i c a t i o n  shou ld  
have been conducted u s i n g  s t a t i c  measurements c o l l o c a t e d  a g a i n s t  
t h e  HPGe system. These i s s u e s  shou ld  be addressed and t h e  t e x t  
r e v i s e d  a c c o r d i n g l y  . 

E-10 



. Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  NA Page #: NA L i n e  #:  NA 
O r i g i n a l  General  Comment #: 3 
Comment: A l though t h e o r e t i c a l  d e t e c t i o n  l e v e l s  co r respond ing  t o  area and 

r a d i o n u c l i d e  a c t i v i t i e s  have been developed, i t  has n o t  been 
demonstrated t h a t  these l e v e l s  a re  ach ievab le  i n  t h e  f i e l d .  Based 
on t h e  d a t a  p r o v i d e d  i n  Table 4-19 f o r  t h e  RTRAK system and Tables 
C - 1  through C - 3  f o r  t h e  R S S ,  i t  i s  n o t  c l e a r  i f  these ins t rumen ts  
can adequate ly  i d e n t i f y  con tamina t ion  h o t  s p o t s .  T h i s  i s s u e  
should be f u r t h e r  addressed and t h e  t e x t  r e v i s e d  a c c o r d i n g l y .  

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: S a r i c  
#: NA Page #:  NA Line. # :  NA 

General  Comment # :  4 
I t  i s  n o t  c l e a r  why a .31 -cen t ime te r  (cm) d e t e c t o r  h e i g h t  was used 
f o r  t h e  HPGe system f o r  c a l i b r a t i o n  purposes. The t e x t  s t a t e s  
t h a t  t h e  31-cm h e i g h t  produced t h e  bes t  r e s u l t s  f o r  c a l i b r a t i o n  
purposes. However.. because t h e  HPGe d e t e c t o r  f i e l d  o f  v iew i s  
almost f o u r  t imes  l a r g e r  than t h a t  o f  t h e  s t a t i c  RTRAK o r  RSS 
f i e l d  o f  v iew,  i t  i s  n o t  c l e a r  how the  RTRAK and RSS i ns t rumen ts  
c o u l d  be used t o  demonstrate h o t  spot  d e t e c t i o n .  The t e x t  should 
p r o v i d e  a more adequate e x p l a n a t i o n  f o r  use o f  t h e  31-cm HPGe 
d e t e c t o r  h e i g h t  because t h e  RTRAK and RSS systems may be t y p i c a l l y  
used i n  heterogeneous areas. Otherwise, i t  appears t h a t  t h e  RTRAK 
and R S S  systems shou ld  be c a l i b r a t e d  a g a i n s t  t h e  15-cm HPGe 
d e t e c t o r  h e i g h t .  T h i s  i s s u e  should be f u r t h e r  considered and t h e  
t e x t  r e v i s e d  a c c o r d i n g l y .  

S P E C I F I C  COMMENTS 

Commenting Organ iza t i on :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  2 . 1  Page #:  2 - 1  L i n e  #: 7 
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  F i g u r e  2 - 1  shows t h e  l o c a t i o n  o f  t h e  U S I D  and 

South F i e l d  s tudy  areas.  I n  a d d i t i o n ,  l i n e  19 on page 2-4 s t a t e s  
t h a t  F i g u r e  2 - 1  shows t h e  U S I D  s tudy area. However, F i g u r e  2 - 1  
shows t h e  " S o u t h f i e l d  Area" b u t  n o t  t h e  U S I D  area.  The f i g u r e  
should be c o r r e c t e d  t o  show t h e  U S I D  area. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  4 . 1 . 1  Page #:  4-17 L i n e s  # :  1 through 4 
O r i g i n a l  S p e c i f i c  Comment #: 2 
Comment: These l i n e s  p r e s e n t  equa t ions  6 through 8 .  Each o f  these 

equat ions i n c l u d e s  t h e  term 'It2" i n  t h e  denominator o f  t h e  r i g h t -  
hand s i d e .  The t e x t  should be r e v i s e d  t o  d e f i n e  t h i s  term. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
L i n e  #:  19 S e c t i o n  #:  4.5 , Page #:  4 - 3 1  

O r i g i n a l  S p e c i f i c  Comment #: 3 
Comment: T h i s  s e c t i o n  compares RTRAK measurements t o  HPGe measurements. 

RTRAK r e s u l t s  shou ld  a l s o  be compared d i r e c t l y  t o  t h e  
co r respond ing  l a b o r a t o r y  a n a l y t i c a l  r e s u l t s .  T h i s  d i r e c t  
comparison would m in im ize  t h e  p ropaga t ion  o f  e r r o r  i n  t h e  
measurements and c a l c u l a t i o n s .  T h i s  same comment a p p l i e s  t o  
Sec t i on  C . 3 ,  which desc r ibes  t h e  RSS. 
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. Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 4.5.2 Page #: 4-36 L i n e  # :  17 
O r i g i n a l  S p e c i f i c  Comment #: 4 
Comment: The t e x t  s t a t e s  t h a t  Table 4-22 compares c e r t a i n  HPGe r e s u l t s  w i t h  

corresponding RTRAK r e s u l t s .  However, Table 4-22 i s  o m i t t e d  f rom 
b o t h  t h i s  s e c t i o n  and t h e  t a b l e  o f  con ten ts .  E i t h e r  t h e  t e x t  
should be r e v i s e d  t o  i n c l u d e  Table 4-22, o r  t h e  c i t a t i o n  i n  t h e  
t e x t  should be c o r r e c t e d .  

Commenting Organ iza t i on :  U . S .  EPA Commentor: S a r i c  
L i n e  #: 27 S e c t i o n  # :  5 . 2 . 1  Page #:  5-4 

O r i g i n a l  S p e c i f i c  Comment #: 5 
Comment : The t e x t  s t a t e s  t h a t  some r e s u l t s  a re  summarized i n  T a b l e  5 -3 .  

T h i s  c i t a t i o n  shou ld  be c o r r e c t e d  t o  read "Tab le  5 - 2 . "  

Commenting Organ iza t i on :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: 6 .0 Page #:  6-4 L i n e s  # :  4 and 5 
O r i g i n a l  S p e c i f i c  Comment #: 6 
Comment: The b o l d - f a c e d  t e x t  o f  t h i s  conc lus ion  i s  i ncomp le te ;  t h e r e f o r e ,  

t h e  t e x t  i s  u n c l e a r .  The t e x t  should be r e v i s e d  t o  i n c l u d e  t h e  
m i s s i n g  words f o r  c l a r i f i c a t i o n .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
Page #: A-3 L i n e  #: 25 S e c t i o n  #: A . 3 . 1  

O r i g i n a l  S p e c i f i c  Comment #: 7 
Comment: The t e x t  s t a t e s  t h a t  p u l s e  h e i g h t  i s  p r o p o r t i o n a l  t o  gamma r a y  

energy.  A c t u a l l y ,  p u l s e  h e i g h t  i n  a m u l t i c h a n n e l  a n a l y z e r  i s  
p r o p o r t i o n a l  t o  gamma r a y  f l u x  (number o f  gamma r a y s ) ,  b u t  t h e  
channel  on which t h e  p u l s e  appears i s  p r o p o r t i o n a l  t o  t h e  
i n d i v i d u a l  gamma r a y  energy ( t h a t  i s ,  i t s  f requency o r  i n v e r s e  
wavelength).  The t e x t  should be r e v i s e d  a c c o r d i n g l y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: A.4.1 Page # :  A-8 L i n e  #: 2 1  
O r i g i n a l  S p e c i f i c  Comment #: 8 
Comment: The t e x t  d e s c r i b e s  i n t e r m i t t e n t  l i m i t a t i o n s  on t h e  q u a l i t y  o f  

g l o b a l  p o s i t i o n i n g  system (GPS) da ta .  I t  would be u s e f u l  t o  no te  
t h a t  q u a l i t y  i s  g e n e r a l l y  a f u n c t i o n  o f  t h e  number o f  s a t e l l i t e s  
w i t h  an unobs t ruc ted  l i n e  o f  s i g h t  t o  t h e  r e c e i v i n g  antenna. T h i s  
s e c t i o n  should be r e v i s e d  t o  no te  t h a t  t h e  number o f  s a t e l l i t e s  
f rom which d a t a  a r e  a c t u a l l y  rece ived ,  as w e l l  as o t h e r  parameters 
such as d i s c o n t i n u i t i e s  i n  apparent p o s i t i o n .  a r e  used f o r  QC 
purposes i n  assess ing r e a l - t i m e  da ta .  

Commenting Organ iza t i on :  U .S .  EPA Commentor: S a r i c  
S e c t i o n  #: C . l  Page #: C - 1  L i n e  #:  2 1  
O r i g i n a l  S p e c i f i c  Comment #: 9 A 

Comment: The . t e x t  s t a t e s  t h a t  t h e  RSS i s  e s s e n t i a l l y  i d e n t i c a l  i n  o p e r a t i o n  
t o  t h e  RTRAK, w i t h  a g a i n  of  5.84 k i l o e l e c t r o n v o l t s  (keV) per  
channel .  However, l i n e  17 on Page A-4 s t a t e s  t h a t  t h e  RTRAK has a 
g a i n  o f  5.85 keV per  channel .  Because i n p u t  d a t a  (channel  number 
and peak energy) a re  t h e  same f o r  t h e  RSS and t h e  RTRAK, t h e  same 
c a l c u l a t i o n  r e s u l t ,  i n c l u d i n g  rounding o f f ,  shou ld  be presented 
f o r  bo th  systems. The t e x t  should be r e v i s e d  a c c o r d i n g l y .  
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-- Commenting O r g a n i z a t i o n :  
S e c t i o n  #: C.4 
O r i g i n a l  S p e c i f i c  Comment 
Comment : The t e x t  conc 

t h e  RTRAK and 

U . S .  EPA 

#: 10 
Page #:  C - 1 3  

2.2 54  
Commentor: S a r i c  

L i n e  # :  19 

udes t h a t  s t r o n g  s t a t  s t i c a l  ev idence i n d i c a t e s  t h a t  
RSS measurements a re  e q u i v a l e n t .  Because o f  t h e  

i r r e g u l a r i t i e s  o f  t h e  r e s u l t s  f rom t h e  USID area.  which a r e  
d iscussed i n  Sec t i on  C.4. i t  i s  more accu ra te  t o  s t a t e  t h a t  t h e  
two systems produce e q u i v a l e n t  r e s u l t s  a t  l e v e l s  t h a t  reasonably  
exceed t h e  minimum d e t e c t i o n  c o n c e n t r a t i o n .  The t e x t  shou ld  be 
r e v i s e d  a c c o r d i n g l y .  

r 

\ 

A 
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TECHNICAL REVIEW COMMENTS ON 
DRAFT DATA VALIDATION CHECKLIST FOR VALIDATING 

TO ANALYTICAL SUPPORT LEVEL D 
HIGH-PURITY GERMANIUM DETECTOR MEASUREMENTS 

GENERAL COMMENTS 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: NA Page #: NA L i n e  # :  NA 
O r i g i n a l  General  Comment #: 1 
Comment: As a r e s u l t  o f  Real-Time Workgroup meet ings,  i t  was g e n e r a l l y  

understood t h a t  t h e  r a t i o  o f  l ow-  t o  h igh-energy photon f l u e n c e  
would be eva lua ted  d u r i n g  t h e  d a t a  v a l i d a t i o n  process.  T h i s  s t e p  
would p r o v i d e  a means f o r  i d e n t i . f y i n g  a h i g h - a c t i v i t y  source 
l o c a t e d  some d i s t a n c e  underneath t h e  s o i l  s u r f a c e .  For t h i s  
reason, t h e  d a t a  v a l i d a t i o n  c h e c k l i s t  should be r e v i s e d  t o  i n c l u d e  
an element t o  account f o r  d a t a  r e l a t e d  t o  t h e  r a t i o  o f  l o w -  t o  
h igh-energy photon f l u e n c e .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #: NA Page #:  NA L i n e  #: NA 
O r i g i n a l  General  Comment #: 2 
Comment : The a t tached  " I n - S i t u  HPGe Gamma Spectrometry D e t e c t o r  Annual 

C a l i b r a t i o n  C h e c k l i s t "  i s  g e n e r a l l y  d e f i c i e n t  f o r  s u p p o r t i n g  
p r o d u c t i o n  o f  d e f i n i t i v e  d a t a  because i t  r e l i e s  on m u l t i p l e  
read ings  of p o i n t  sources, f o l l o w e d  by mathemat ica l  m a n i p u l a t i o n  
t o  generate a r e s u l t .  T h i s  s o r t  o f  c a l i b r a t i o n  i s  q u i t e  d i f f e r e n t  
f rom t h e  use o f  t h e  i n s t r u m e n t  t o  measure a c t i v i t y  i n  a d e f i n e d  
volume o f  space. T h i s  i s s u e  shou ld  be d iscussed d u r i n g  Real-Time 
Workgroup meet ings.  

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: S a r i c  
S e c t i o n  #: 1.1 Page #:  1 L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment #: 1 
Comment: The da ta  v a l i d a t o r  i s  i n s t r u c t e d  t o  determine t h e  completeness o f  

t h e  da ta  package. The c h e c k l i s t  shou ld  e i t h e r  be r e v i s e d  t o  c i t e  
completeness c r i t e r i a  o r  p r o v i d e  a r e f e r e n c e  f o r  t hese  r e q u i r e d  
elements.  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  2.9 Page #: 4 L i n e  #:  NA 
O r i g i n a l  S p e c i f i c  Comment #: 2 
Comment: The f i r s t  phrase o f  t h i s  sentence i s  u n c l e a r .  The phrase should 

be r e v i s e d  t o  read, "Were t h e  d a i l y  checks ( e f f i c i e n c y  and 
r e s o l u t i o n )  performed with. . . .? '  o r  whatever i s  meant. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  5 .2  Page #: 6 L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment #: 3 
Comment : The a c t i o n  i t ems  r e f e r r e d  t o  he re  should be " . . . a c c o r d i n g  t o  5 . 3  

o r  5 . 5 "  and " . . . a c c o r d i n g  t o  5 . 4  and 5 . 6 , "  r e s p e c t i v e l y .  T h i s  
m o d i f i c a t i o n  would p r o v i d e  e x p l i c i t  r e fe rences  t o  t h e  l o w - a c t i v i t y  
procedures f o r  e v a l u a t i n g  d u p l i c a t e  f i e l d  r e s u l t s .  
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. Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
Sec t i on  #: 5 . 4  Page # :  7 L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment #: 4 
Comment: I t  i s  n o t  c l e a r  why an a l lowance o f  35 p e r c e n t  RPD i s  i n s t i t u t e d  

f o r  nonconsecut ive d u p l i c a t e  r e s u l t s .  Because t h e  HPGe system 
'averages r a d i o n u c l i d e  c o n c e n t r a t i o n s  o v e r  r e l a t i v e l y  l a r g e  areas,  
minor misa l ignments i n  r e p o s i t i o n i n g  t h e  d e t e c t o r  shou ld  n o t  
r e s u l t  i n  major  disagreements i n  d u p l i c a t e  r e s u l t s .  A major  
misa l ignment  would be prevented by p r o p e r  use o f  t h e  GPS. 
Furthermore, c e r t i f i c a t i o n  measurements a r e  i n tended  t o  be taken  
i n  areas cons ide red  t o  demonstrate homogeneous con tamina t ion .  For 
p r e c e r t i f i c a t i o n  HPGe measurements, a 35 percen t  RPD may be 
f e a s i b l e ;  however, f o r  c e r t i f i c a t i o n ,  a 2 0  t o  25 percen t  RPD would 
be more a p p r o p r i a t e .  T h i s  i s s u e  s h o u l d  be d iscussed d u r i n g  Real -  
Time Workgroup meet ings and t h e  t e x t  r e v i s e d  a c c o r d i n g l y .  
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2 1 5 4  
TECHNICAL REVIEW COMMENTS ON 

UPDATED SECTION 2 . 5 ,  ( R E V I S I O N  B ) ,  FOR INCORPORATION INTO 
U S E R ' S  MANUAL, ENTITLED "CERTIFICATION" 

GENERAL COMMENT 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:  NA Page #: NA L i n e  #: NA 
O r i g i n a l  General Comment #: 1 
Comment : Because o f  t h e  e x t e n t  o f  comments and un reso lved  i s s u e s  assoc ia ted  

w i t h  HPGe c o m p a r a b i l i t y  s tudy documents, . i n c o r p o r a t i o n  o f  up.dated 
Sec t ion  2 . 5  e n t i t l e d  " C e r t i f i c a t i o n "  i n t o  t h e  u s e r ' s  manual i s  n o t  
accep tab le  a t  t h i s  t ime .  I s s u e s  r e l a t e d  t o  HPGe c o m p a r a b i l i t y  
s tudy documents shou ld  be d iscussed d u r i n g  Real-Time Workgroup 
meet ings.  

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: S a r i c  
F i g u r e  # :  2 . 5 - 1  Page #:  NA L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment # :  1 
Comment: The f i g u r e  d i scusses  s u r v e y i n g  samp l ing  l o c a t i o n s  i n  t h e  f i e l d  t o  

l o c a t e  and f i n a l i z e  t h e  g i v e n  areas.  However, i t  i s  n o t  e x a c t l y  
c l e a r  what t h e  t e x t  means by " s u r v e y . "  The t e x t  should be r e v i s e d  
t o  c l a r i f y  what t y p e  o f  survey w i l l  be conducted. 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
F i g u r e  # :  2 . 5 - 2  Page # :  NA L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment # :  2 
Comment: Acco rd ing  t o  t h i s  f i g u r e ,  i f  a c e r t i f i c a t i o n  u n i t  f a i l s  because o f  

a l a r g e  v a r i a t i o n  i n  t h e  da ta ,  a d d i t i o n a l  p h y s i c a l  samples o r  HPGe 
measurements w i l l  be performed. However, i f  t h e  u n i t  s t i l l  f a i l s  
due t o  v a r i a b i l i t y  d u r i n g  f u r t h e r  p h y s i c a l  sampl ing o r  
measurements, i t  i s  n o t  c l e a r  what a c t i o n  would be taken .  I f  t h e  
u n i t  f a i l s  c e r t i f i c a t i o n  based on a d d i t i o n a l  sampl ing d a t a ,  e i t h e r  
t h e  c e r t i f i c a t i o n  u n i t  shou ld  be f u r t h e r  remediated o r  o t h e r  DOE 
management d e c i s i o n s  shou ld  be e x p l o r e d .  The t e x t  should be 
r e v i s e d  a c c o r d i n g l y .  

4 
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TECHNICAL REVIEW COMMENTS ON 
2 1 5 4  

UPDATED SECTION 3.7,  ( R E V I S I O N  B ) ,  FOR INCORPORATION INTO 
U S E R ' S  MANUAL, ENTITLED "CERTIFICATION MEASUREMENTS" 

GENERAL COMMENT 

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

Because o f  t h e  e x t e n t  o f  comments and unresolved i ssues  assoc ia ted  
w i t h  t h e  HPGe c o m p a r a b i l i t y  s tudy documen.ts, i n c o r p o r a t i o n  o f  
updated S e c t i o n  3.7 e n t i t l e d  " C e r t i f i c a t i o n  Measurements" i n t o  t h e  
u s e r ' s  manual i s  n o t  acceptable a t  t h i s  t i m e .  I ssues  r e l a t e d  t o  
HPGe c o m p a r a b i l i t y  s tudy documents should be d iscussed d u r i n g  
Real-Time Workgroup meet ings.  

General  Comment #: 1 

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

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: S a r i c  
F i g u r e  # :  2 . 5 - 2  Page #:  NA L i n e  #: NA 
O r i g i n a l  S p e c i f i c  Comment # :  1 
Comment: Accord ing t h e  t h i s  f i g u r e ,  i f  a c e r t i f i c a t i o n  u n i t  f a i l s  because 

o f  a l a r g e  v a r i a t i o n  i n  t h e  da ta ,  a d d i t i o n a l  samples o r  HPGe 
measurements w i l l  be taken.  However, i f  t h e  u n i t  s t i l l  f a i l s  due 
t o  v a r i a b i l i t y  upon f u r t h e r  sampl ing o r  measurements, i t  i s  n o t  
c l e a r  what a c t i o n  would be taken.  I f  t h e  u n i t  f a i l s  c e r t i f i c a t i o n  
based on a d d i t i o n a l  sampl ing da ta ,  e i t h e r  t h e  u n i t  should be 
f u r t h e r  remediated o r  o t h e r  DOE management d e c i s i o n s  should be 
exp lo red .  The t e x t  should be r e v i s e d  a c c o r d i n g l y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  # :  3 . 7 . 5  Page # :  3.7-3 L i n e  #:  23 
O r i g i n a l  S p e c i f i c  Comment #:  2 
Comment: The guidance b u l l e t  s t a t e s  t h a t  i f  any HPGe d e t e c t o r  r e s u l t  i s  a 

p o s s i b l e  d a t a  o u t l i e r ,  i t  w i l l  be remeasured and an average o f  t h e  
two measurements ( two o u t  o f  two o r  t h e  c l o s e r  o f  two o u t  o f  
t h r e e )  w i l l  be used f o r  c e r t i f i c a t i o n .  No comparable 
remeasurement procedure e x i s t s  f o r  l a b o r a t o r y  measurements; 
l a b o r a t o r y  measurements a re  e i t h e r  r e j e c t e d  o r  cons idered v a l i d  
and used as generated.  The use o f  s e l e c t e d  composi te i n  s i t u  
measurements w i l l  t end  t o  b i a s  t h e  o v e r a l l  s t a t i s t i c s  toward t h e  
mean. T h i s  w i l l ,  i n  t u r n ,  decrease t h e  p r o b a b i l i t y  t h a t  a u n i t  
w i l l  be r e j e c t e d  f o r  c e r t i f i c a t i o n .  The use o f  such da ta  
m a n i p u l a t i o n  must be tho rough ly  j u s t i f i e d .  One a l t e r n a t i v e  
procedure would be t o  remeasure a c e r t i f i c a t i o n  u n i t  u s i n g  a new, 
randomly generated s e t  o f  16  HPGe measurement l o c a t i o n s ,  when an 
apparent d a t a  o u t l i e r  i s  de tec ted  i n  t h e  o r i g i n a l  measurement s e t .  
The t e x t  shou ld  be r e v i s e d  a c c o r d i n g l y .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: S a r i c  
S e c t i o n  #:3.7.5 Page #: 3.7-3 L i n e  #: 24 
O r i g i n a l  S p e c i f i c  Comment #: 3 
Comment: - The i n t e n t  o f  t h e  second guidance b u l l e t  i s  u n c l e a r .  I t  appears 

as though t h e  s p e c i f i c  c r i t e r i a  f o r  HPGe measurements may l e a d  t o  
unnecessary f i e l d  t i m e  f o r  areas t h a t  would be considered c lean .  
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For example, a p p l y i n g  t h e  c r i t e r i a  e s t a b l i s h e d  i n  t h e  guidance 
b u l l e t  f o r  t h e  da ta  assoc ia ted  w i t h  c e r t i f i c a t i o n  r e s u l t s  o f  A8P1 
i n  t h e  January 1999 c o m p a r a b i l i t y  s tudy would r e s u l t  i n  a t  l e a s t  
14 a d d i t i o n a l  measurements. Both HPGe measurements and l a b o r a t o r y  
a n a l y s i s  i n d i c a t e  t h a t  t h i s  u n i t  meets FRLs. Fur thermore,  i f  
these c r i t e r i a  a re  t o  be i n s t i t u t e d ,  an RPD h i g h e r  than  20 percen t  
shou ld  be a l l owed  f o r  a d d i t i o n a l  measurements. The t e x t  i n  t h i s  
b u l l e t  should be r e - e v a l u a t e d  and r e v i s e d  as necessary.  
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ENCLOSURE 2 

A D D I T I O N A L  TECHNICAL R E V I E W  COMMENTS ON 
REVISED REAL-TIME IN SITU GAMMA SPECTROMETRY REPORTS AND 

DOCUMENTATION TO SUPPORT THE USE OF H I G H - P U R I T Y  GERMANIUM 
DETECTORS TO PERFORM F I N A L  S O I L  C E R T I F I C A T I O N  

FOR PRIMARY RADIONUCLIDES 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

( 6  P a g e s )  



TECHNICAL REVIEW COMMENTS ON 2 1 5 4  
"COMPARABILITY OF I N  SITU GAMMA SPECTROMETRY AND LABORATORY DATA 

AND D E C I S I O N S  FOR CERTIFICATION UNITS, R E V I S I O N  0" 

GENERAL COMMENTS 

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jablonowski  
Sec t i on  #: NA (genera l  comments on s t a t i s t i c a l  methods) 
O r i g i n a l  General  Comment # :  1 
Comment: There a re  many methods a v a i l a b l e  f o r  comparing two s e t s  o f  d a t a .  

T h i s  r e p o r t  compares t h e  r e s u l t s  o f  i n - s i t u  gamma spec t romet ry  
measurements w i t h  l a b o r a t o r y  d a t a  by :  

1. u s i n g  t h e  average a b s o l u t e  p e r c e n t  d i f f e r e n c e  between t h e  
c e r t i f i c a t i o n  u n i t  (CU) means f o r  each contaminant  d e r i v e d  
f rom each s e t  o f  da ta .  and 

2 .  comparing t h e  r e s u l t s  o f  t h e  compl iance d e t e r m i n a t i o n  t h a t  
would be made based on t h e  upper conf idence l e v e l  (UCL) f o r  
t h e  CU mean i n d i c a t e d  by each s e t  o f  measurements. 

R e s u l t s  o f  t h e  f i r s t  comparison demonstrate t h a t  t h e  two s e t s  o f  
measurements a re  almost always w i t h i n  35% RPD. Excep t ions  a r e  
i d e n t i f i e d  t h a t  i n d i c a t e  l a r g e  v a l u e s  f o r  t h e  RPD occur  o n l y  when 
t h e  r e s u l t s  a r e  near t h e  d e t e c t i o n  l i m i t  o f  t h e  methods. 

R e s u l t s  o f  t h e  second comparison show t h a t  almost a l l  CUs 
demonstrate compl iance w i t h  t h e  r e q u i r e d  remed ia t i on  l e v e l s  
r e g a r d l e s s  o f  t h e  da ta  s e t  used. Except ions g e n e r a l l y  occu r  when 
u n u s u a l l y  h i g h  l a b o r a t o r y  measurements a re  observed w i t h o u t  
c o r r o b o r a t i o n  f rom t h e  i n - s i t u  d a t a .  The i n - s i t u  method 
i n t e g r a t e s  over  a much wider  area than  i s  covered by t h e  
c o l l o c a t e d  s o i l  sample. The l a b o r a t o r y  a n a l y s i s  o f  t h e  s o i l  
samples i s  o n l y  expected t o  produce h i g h e r  r e s u l t s  than  t h e  in-  
s i t u  method when s m a l l ,  i s o l a t e d  areas o f  e l e v a t e d  a c t i v i t y  occur 
w i t h i n  t h e  i n - s i t u  f i e l d  o f  v iew and a r e  i n c l u d e d  as p a r t  o f  t h e  
s o i l  sample. 

. M A R S S I M  and EPA QA/G-9 (Guidance for  Data Qual i ty  Assessment) 
p r o v i d e  guidance on e v a l u a t i n g  d a t a .  P a r t  o f  t h i s  e v a l u a t i o n  i's 
s e l e c t i n g  t h e  a p p r o p r i a t e  s t a t i s t i c a l  t e s t s .  The b a s i s  f o r  
s e l e c t i n g  these t e s t s  should be d i scussed ,  and t h e  d i s c u s s i o n  
should d e s c r i b e  how these t e s t s  meet t h e  o b j e c t i v e s  f o r  t h e  
survey.  

Both methods cons ide r  t h e  mean v a l u e s  ob ta ined  i n  each CU. 
However, page 2-5 l i s t s  t h e  mean, t h e  95% UCL, and t h e  maximum 
c o n c e n t r a t i o n  as c o n s i d e r a t i o n s  f o r  compl iance demons t ra t i on .  
There a re  a d d i t i o n a l  comparisons t h a t  should be cons ide red  based 
on i n d i v i d u a l  d a t a  p o i n t s  f o r  t h e  c o - l o c a t e d  da ta  i n c l u d i n g  
c o r r e l a t i o n ,  r e g r e s s i o n ,  and g r a p h i c a l  methods. 

C o r r e l a t i o n  and r e g r e s s i o n  a n a l y s i s  can i d e n t i f y  t h e  degree o f  
a s s o c i a t i o n  between c o - l o c a t e d  d a t a .  O u t l i e r s  t h a t  a f f e c t  t h e  
r e s u l t s  may be c l e a r l y  i d e n t i f i e d  and s u b j e c t  t o  f u r t h e r  
i n v e s t i g a t i o n .  G r a p h i c a l  a n a l y s i s  would b e t t e r  summarize t h e  
l a r g e  volume o f  d a t a  presented i n  t h i s  r e p o r t .  S c a t t e r  p l o t s  
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comparing t h e  r e s u l t s  o f  t h e  two a n a l y t i c a l  methods would 
demonstrate t h e  degree o f  c o r r e l a t i o n ,  o r  l a c k  t h e r e o f .  A 
fundamental  t o o l  f o r  comparison o f  a l t e r n a t i v e  dec i s ion -mak ing  
methods i s  t h e  o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e  (OCC).  An e m p i r i c a l  
es t ima te  o f  t h e  curve can be c o n s t r u c t e d  by p l o t t i n g  t h e  
cumu la t i ve  r e j e c t i o n  percentage on t h e  v e r t i c a l  a x i s  and t h e  
con tamina t ion  l e v e l  on t h e  h o r i z o n t a l  a x i s .  A good d e c i s i o n  t o o l  
w i l l  produce an OCC t h a t  remains r e l a t i v e l y  f l a t  a t  c o n c e n t r a t i o n  
f a r  below t h e  remed ia t i on  l e v e l .  r i s e s  s h a r p l y  as t h e  r e m e d i a t i o n  
l e v e l  i s  approached, and approaches 100% a t  c o n t a m i n a t i o n  l e v e l s  
s l i g h t l y  above t h e  remed ia t i on  l e v e l .  OCCs may be c o n s t r u c t e d  f o r  
da ta  s e t s  c o n t a i n i n g  e i t h e r  c o - l o c a t e d  o r  non -co - loca ted  d a t a  
p o i n t s ,  and may i n c l u d e  1 o r  more CUs p r o v i d i n g  a broader range 
f o r  t h e  comparison. The e m p i r i c a l  OCC p e r m i t s  a r a p i d  v i s u a l  
d e t e r m i n a t i o n  o f  t h r e e  i m p o r t a n t  f e a t u r e s  o f  each measurement 
method: 

1. a b i l i t y  t o  m a i n t a i n  a l ow  f a l s e  p o s i t i v e  r a t e  (Type I 1  
e r r o r )  a t  con tamina t ion  l e v e l s  f a r  be low t h e  r e m e d i a t i o n  
l e v e l ,  

2 .  a b i l i t y  t o  m a i n t a i n  a l ow  f a l s e  n e g a t i v e  r a t e  (Type I e r r o r )  
a t  con tamina t ion  l e v e l s  above t h e  r e m e d i a t i o n  l e v e l ,  and 

3 .  a sharp r i s e  i n  t h e  r e j e c t i o n  r a t e  as t h e  r e m e d i a t i o n  l e v e l  
i s  approached 

An i m p o r t a n t  c o n s i d e r a t i o n  i s  t h e  a p p l i c a t i o n  o f  t h e  r e s u l t s  o f  
t h e  comparison t o  o t h e r  areas a t  FEMP. The c u r r e n t  a n a l y s i s  i s  
n o t  c o n s t r u c t e d  t o  f a c i l i t a t e  t h i s  c o n s i d e r a t i o n .  The c u r r e n t  
a n a l y s i s  r e p o r t s  o n l y  t h e  average m i s - c l a s s i f i c a t i o n  r a t e s  
averaged over  a l l  con tamina t ion  l e v e l s ,  and t h e  r e s u l t s  a r e  
i n c o n c l u s i v e .  The m i s - c l a s s i f i c a t i o n  r a t e s  must be r e p o r t e d  as a 
f u n c t i o n  o f  t h e  contaminant c o n c e n t r a t i o n  l e v e l  t o  p e r m i t  
e x t r a p o l a t i o n  t o  f u t u r e  surveys.  I f  t h e  areas and CUs where these  
methods m igh t  be a p p l i e d  i n  t h e  f u t u r e  c o n t a i n  c o n c e n t r a t i o n  
h i g h e r  than  those encountered i n  t h i s  s t u d y ,  t h e  c u r r e n t  a n a l y s i s  
i s  inadequate t o  p r e d i c t  t h e  performance o f  t h e  two measurement 
methods f o r  making d e c i s i o n s  r e g a r d i n g  compl iance i n  these areas.  
C o n s t r u c t i n g  an OCC w i l l  h e l p  improve t h e  comparison and p e r m i t  
e x t r a p o l a t i o n  o f  t he  r e s u l t s  t o  o t h e r  areas.  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jablonowski  
Sec t i on  #:  NA 
O r i g i n a l  General Comment #:  2 
Comment: The m a j o r i t y  o f  t h e  t i m e  t h e  d e c i s i o n  made based on i n  s i t u  gamma 

spect rometry  r e s u l t s  and l a b o r a t o r y  d a t a  on whether o r  n o t  t h e  
r e l e a s e  c r i t e r i o n  has been exceeded i s  e x a c t l y  t h e  same. I n  t h e  
few i n s t a n c e s  where t h e r e  i s  at d isagreement .  t h e  average i s  below 
t h e  , f i n a l  remed ia t i on  l e v e l  and t h e  d i f f e r e n c e  i n  t h e  u n c e r t a i n t y  
causes t h e  disagreement.  
con f i dence  l e v e l  i s  c o n s i s t e n t  w i t h  Superfund guidance. However, 
t h i s  comparison o n l y  addresses t h e  Type I d e c i s i o n  e r r o r  where a 
contaminated s i t e  may be i n c o r r e c t l y  r e l e a s e d .  Us ing  h y p o t h e s i s  
t e s t i n g  (as recommended i n  M A R S S I M ,  Super fund ’s  S o i l  Screening 
Guidance, and EPA’s QAD guidance documents) b o t h  Type I and Type 
I 1  d e c i s i o n  e r r o r s  can be addressed. E v a l u a t i n g  t h e  Type I 1  
d e c i s i o n  e r r o r  can h e l p  determine i f  t h e  reason f o r  these 
d i f f e r e n c e s  i s  based on an i n s u f f i c i e n t  number o f  measurements 

The comparison based on t h e  9Sth upper 
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( n o t  enough power) o r  i f  t h e  l e v e l  o f  c o n t a m i n a t i o n  i s  a problem. - .  

A l s o ,  t h e  o v e r a l l  survey des ign  can be e v a l u a t e d  t o  determine i f  
i t  can be used e f f e c t i v e l y  d u r i n g  subsequent decommissioning 
a c t i v i t i e s  a t  t h e  s i t e .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jablonowski  
Sec t i on  # :  NA 
O r i g i n a l  General  Comment # :  3 
Comment: There i s  no d i s c u s s i o n  o f  t h e  development o f  d a t a  q u a l i t y  

o b j e c t i v e s  (DQOs) f o r  t h i s  p r o j e c t  and how they  m igh t  a f f e c t  t h e  
i n t e r p r e t a t i o n  o f  r e s u l t s .  The development o f  t h e  f i n a l  
remed ia t i on  l e v e l s  i s  n o t  d i scussed .  Have t h e  c e r t i f i c a t i o n  u n i t  
boundar ies been compared t o  t h e  assumptions used t o  develop t h e  
f i n a l  r e m e d i a t i o n  l e v e l s  t o  ensure they  a r e  compa t ib le?  What 
o t h e r  assumptions were used t o  develop t h e  survey des ign?  The 
l e v e l  o f  d e t a i l  p r o v i d e d  w i t h  t h i s  r e p o r t  i s  i n s u f f i c i e n t  t o  
eva lua te  t h e  o v e r a l l  demons t ra t i on  o f  compl iance.  Only t h e  
s t a t i s t i c a l  t e s t  r e s u l t s  a r e  p r o v i d e d ,  and o n l y  those r e s u l t s  have 
been reviewed. 

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  #: S e c t i o n  3 
O r i g i n a l  General  Comment #: 4 
Comment: Sec t i on  3 d i scusses  t h e  c o m p a r a b i l i t y  o f  t h e  r e s u l t s .  The methods 

used t o  compare t h e  d a t a  i n c l u d e  t h e  assumption t h e  d a t a  a re  
no rma l l y  d i s t r i b u t e d .  There i s  no d i s c u s s i o n  o f  whether o r  n o t  
t h i s  assumption has been v e r i f i e d .  The use o f  nonparametr ic  
s t a t i s t i c s  i s  recommended i n  M A R S S I M  and Super fund 's  S o i l  
Screening Guidance t o  avo id  v e r i f y i n g  assumptions o f  n o r m a l i t y .  
G r a p h i c a l l y  r e p r e s e n t i n g  t h e  r e s u l t s  o f  a p r e l i m i n a r y  da ta  rev iew  
(as recommended i n  M A R S S I M  and EPA QA/G-9) would improve t h e  
r e a d a b i l i t y  o f  t h i s  s e c t i o n .  The use o f  p o s t i n g  p l o t s ,  
h is tograms,  and power curves c o u l d  be used t o  v i s u a l l y  i n t e r p r e t  
t h e  r e s u l t s .  compare t h e  two methods, and e v a l u a t e  t h e  
e f f e c t i v e n e s s  o f  t h e  survey des ign .  

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  # :  Not a p p l i c a b l e  (NA) 
O r i g i n a l  General  Comment # :  5 
Comment: The re fe rences  (page R - 1 )  a r e  n o t  a l l  r e f e r r e d  t o  i n  t h e  t e x t .  

For those t h a t  a r e ,  i t  i s  d i f f i c u l t  t o  de te rm ine  which r e f e r e n c e  
i s  b e i n g  c i t e d .  The t e x t  makes e x t e n s i v e  r e f e r e n c e s  t o  o t h e r  
r e p o r t s  w i t h  t h e  assumption t h a t  t h e  reader  has access t o  these 
r e p o r t s .  For  example, page 2 - 1 ,  4th paragraph, l a s t  sentence: 
page 2 -4 ,  b e g i n n i n g  sentences o f  S e c t i o n  2 .2 .2 ;  page 2 - 5 ,  lSt 
sentence f o l l o w i n g  t h e  d e f i n i t i o n  o f  r e l a t i v e  p e r c e n t  d e v i a t i o n  
(RPD, a l s o  r e f e r r e d  t o  as p e r c e n t  r e l a t i v e  d e v i a t i o n ) .  

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  #:  2 .0 
O r i g i n a l  S p e c i f i c  Comment # :  1 
Comment: The concept o f  t h e  r e l a t i v e  s tandard  d e v i a t i o n  (RSD, o r  

c o e f f i c i e n t  o f  v a r i a t i o n )  shou ld  be d e f i n e d  i n  t h i s  s e c t i o n .  The 
RSD i s  used as p a r t  o f  t h e  d a t a  e v a l u a t i o n  i n  S e c t i o n  3.0. 
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.. Commenting O r g a n i z a t i o n :  U.S.  EPA Commentor: Jablonowski  

F i g u r e s  #:  2.0 Page #: 2-5 
O r i g i n a l  S p e c i f i c  Comment #: 2 
Comment: Page 2 through 5 no tes  t h a t  a g r e a t e r  number o f  measurements o r  

CUs w i l l  i n c r e a s e  t h e  rep resen ta t i veness  o f  each da ta  s e t  and 
reduce v a r i a b i l i t y .  However, i t  i s  n o t  c l e a r  i f  t h e  contaminants 
a r e  assumed t o  be homogeneously d i s t r i b u t e d  o r  i f  t h e  presence o f  
s m a l l  areas of e l e v a t e d  a c t i v i t y  i s  suspected. I f  s m a l l  areas o f  
e l e v a t e d  a c t i v i t y  a r e  p r e s e n t ,  i n c r e a s i n g  t h e  number o f  
measurements may r e s u l t  i n  an i nc rease  i n  v a r i a b i l i t y .  

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  #: 2 . 1  
O r i g i n a l  S p e c i f i c  Comment #: 3 
Comment: The s e l e c t i o n  of  measurement methods and sample l o c a t i o n s  does n o t  

address whether t h e  areas and s o i l s  r e f l e c t  d i f f e r e n t  types o f  
m a t e r i a l s  (e .g . ,  n a t i v e  s o i l s  and impor ted b a c k f i l l ) .  The t e x t  
should d e s c r i b e  s u r f a c e  c o n d i t i o n s  such as r u t s ,  f u r rows ,  
u n d u l a t i o n s ,  e t c . ,  which m igh t  impact t he  i n - s i t u  measurements by 
m o d i f y i n g  t h e  d e t e c t o r ’ s  f i e l d  o f  v iew.  There i s  no d i s c u s s i o n  o f  
s o i l  p r o p e r t i e s  t h a t  m igh t  l e a d  t o  e l e v a t e d  radon accumulat ions a t  
o r  near t h e  s u r f a c e .  The c h a r a c t e r i z a t i o n  o f  s o i l  p r o p e r t i e s  
should d iscussed i n  more d e t a i l  a long  w i t h  t h e  p o t e n t i a l  impact on 
t h e  a n a l y t i c a l  r e s u l t s  and how t h i s  might  a f f e c t  t h e  v a r i a b i l i t y  
i n  t h e  r e s u l t s .  

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  #: 2 . 2 . 1  
O r i g i n a l  S p e c i f i c  Comment # :  4 
Comment: The goa l  s t a t e d  i n  t h e  f i r s t  sentence does n o t  ment ion s m a l l  areas 

o f  e l e v a t e d  a c t i v i t y  as a p o t e n t i a l  concern.  However. t h e  t h i r d  
b u l l e t  i n c l u d e s  t h e  maximum c o n c e n t r a t i o n  as a c o n s i d e r a t i o n  f o r  
demons t ra t i ng  compl iance, which i m p l i e s  t h a t  sma l l  areas o f  
e l e v a t e d  a c t i v i t y  m igh t  be a concern.  MARSSIM guidance desc r ibes  
an i n t e g r a t e d  survey des ign  t h a t  combines concerns o f  homogeneous 
and heterogeneous contaminant c o n c e n t r a t i o n s  i n t o  a s i n g l e  survey 
des ign .  A l s o .  t h e  use o f  t h e  term “ h o t  spo t ”  i s  n o t  recommended 
because i t  i m p l i e s  t h e r e  i s  a u t o m a t i c a l l y  a h e a l t h  r i s k  when t h i s  
may o r  may n o t  be t h e  case. 

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

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  # :  2 . 2 . 2  
O r i g i n a l  S p e c i f i c  Comment #: 5 
Comment: A b r i e f  summary of  t h e  c o m p a r a b i l i t y  d i s c u s s i o n  between HPGe and 

l a b o r a t o r y  d a t a  would b e . h e l p f u l  f o r  readers who.may n o t  be 
f a m i l i a r  w i t h  t h e  December 1998 Comparab i l i t y  Study. 

ng O r g a n i z a t i o n :  U . S .  EPA Commentor: Jablonowski 
#: 2 .3 

S p e c i f i c  Comment #: 6 
The r o l e  o f  “ h o t  s p o t  c r i t e r i a ”  i n  c o m p a r a b i l i t y  should be 
d iscussed.  T h i s  i s  p a r t i c u l a r l y  impor tan t  f o r  t h e  i n - s i t u  
measurements s i n c e  they  rep resen t  t h e  ”average” a c t i v i t y  over  a 
l a r g e  area. A CU t h a t  demonstrates compliance u s i n g  t h e  i n - s i t u  
r e s u l t s  may f a i l  based on t h e  “ h o t  spo t ”  c r i t e r i a .  MARSSIM 
p rov ides  guidance on e v a l u a t i n g  t h e  dose o r  r i s k  f rom a s m a l l  area 
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o f  e l e v a t e d  a c t i v i t y  based on t h e  s i z e  o f  t he  area and t h e  
r a d i o n u c l i d e - s p e c i f i c  r e l a t i o n s h i p  between area and dose o r  r i s k .  

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 
O r i g i n a l  S p e c i f i c  Comment #:  7 
Commen t : The da ta  l i s t e d  i n  Table 3-5 and Table 3 -6  have n o t  been c o r r e c t e d  

f o r  t h e  d i f f e r e n t  numbers o f  measurements f rom i n - s i t u  and . 
l a b o r a t o r y  analyses.  For example, t h e r e  a re  457 l a b o r a t o r y  
r e s u l t s  and 399 i n - s i t u  r e s u l t s  f o r  t h e  A l P l  32-cm and 100-cm da ta  
s e t s .  The a n a l y s i s  based on t h e  RPD does.not  t a k e  t h e  d i f f e r e n t  
number o f  r e s u l t s  i n t o  account.  I n  assessing t h e  v a r i a b i l i t y  o f  
t h e  da ta ,  t h e  s tandard e r r o r  (s tandard d e v i a t i o n  d i v i d e d  by t h e  
square r o o t  o f  t h e  number o f  measurements) m igh t  be cons ide red  
which takes i n t o  account t h e  d i f f e r e n t  number o f  d a t a  p o i n t s .  

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 . 1  
O r i g i n a l  S p e c i f i c  Comment #:  8 
Comment: The d i s c u s s i o n  address ing  c o m p a r a b i l i t y  o f  t o t a l  uranium shou ld  

c l e a r l y  s t a t e  t h e  assumption about t h e  i s o t o p i c  d i s t r i b u t i o n .  
T h i s  i s  e s p e c i a l l y  i m p o r t a n t  f o r  a s i t e  l i k e  F e r n a l d  where 
d i f f e r e n t  m i x t u r e s  o f  uranium were used. 

The UCL f o r  n i n e  CUs were a r t i f a c t s  assoc ia ted  w i t h  t h e  l a b o r a t o r y  
procedure,  which i s  desc r ibed  i n  a separate document. The 
d i s c u s s i o n  should i n c l u d e  a b r i e f  e x p l a n a t i o n  o f  t h e  i m p o r t a n t  
d e t a i l s  and assess t h e i r  s i g n i f i c a n c e  t o  t h e  a n a l y s i s .  

The d i s c u s s i o n  o f  anomalous c o n d i t i o n s  l e a d i n g  t o  h i g h  near -  
s u r f a c e  radon accumulat ions should i n c l u d e  t h e  r a t i o n a l e  f o r  
i d e n t i f y i n g  these r e s u l t s  as anomalous i n s t e a d  o f  a c c u r a t e  
r e p r e s e n t a t i o n s  o f  t h e  226Ra c o n c e n t r a t i o n s .  Given t h e  
s i g n i f i c a n c e  o f  t h i s  f i n d i n g  and t h e  i m p l i c a t i o n s  i n  c o r r e c t i n g  
f o r  radon e q u i l i b r i u m ,  t h e r e  i s  a need t o  p resen t  more i n f o r m a t i o n  
on t h e  n a t u r e  o r  c o n d i t i o n  o f  t h e  s o i l  t h a t  c o u l d  have produced 
these r e s u l t s .  There should be an assessment o f  how p r e v a l e n t  
t h i s  c o n d i t i o n  m igh t  be a t  Fe rna ld  (e .g. ,  i s  t h i s  an i s o l a t e d  
I n c i d e n t )  and how t h i s  i n f o r m a t i o n  can be used t o  i d e n t i f y  s i m i l a r  
c o n d i t i o n s  a t  o t h e r  l o c a t i o n s .  

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 . 2  
O r i g i n a l  S p e c i f i c  Comment #: 9 
Comment: The b a s i s  f o r  s e l e c t i n g  t h e  20% RPD and 35% RPD a c t i o n  l e v e l s  f o r  

c o m p a r a b i l i t y  should be i d e n t i f i e d  and exp la ined .  EPA QA/G-5 (€PA 
Guidance for Qual ity Assurance: Project Plans) i n c l u d e s  a 
d i s c u s s i o n  o f  e v a l u a t i n g  c o m p a r a b i l i t y  as a survey o b j e c t i v e .  For 
t h i s  a n a l y s i s  s e l e c t i n g  a s i n g l e  va lue  r a t h e r  than  a range o f  
va lues  may p r 0 v i d e . a  c r i t e r i o n  t h a t  i s  more t e c h n i c a l l y  
d e f e n s i b l e .  o r  a t  l e a s t  e a s i e r  t o  defend. 

A l s o ,  a d i s c u s s i o n  concern ing  changes made i n  t h e  way l a b o r a t o r y  
r e s u l t s  were c a l c u l a t e d  and why t h i s  r e s u l t e d  i n  l o w e r  232Th 
c o n c e n t r a t i o n s  should be i n c l u d e d .  

Commenting O r g a n i z a t i o n :  U . S .  EPA Commentor: Jablonowski  
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O r i g i n a l  S p e c i f i c  Comment #:  10 
Comment: The pe rcen t  r e l a t i v e  s tandard d e v i a t i o n  (RSD) r e p o r t e d  i n  Tab le  3 -  

6 do n o t  use t h e  same e v a l u a t i o n  c r i t e r i a  used f o r  RPD. The 
d i s c u s s i o n  o f  r e p r e s e n t a t i v e n e s s  should i d e n t i f y  a c r i t e r i o n  f o r  
d e c i d i n g  whether o r  n o t  t h e  r e s u l t s  a re  accep tab le .  EPA QA/G-5 
(EPA Guidance for  Qual i ty  Assurance Project Plans) i n c l u d e s  a 
d i s c u s s i o n  o f  e v a l u a t i n g  rep resen ta t i veness  as a su rvey  o b j e c t i v e .  

T h i s  s e c t i o n  should i n c l u d e  a d i s c u s s i o n  about t h e  i n t e r p r e t a t i o n  
o f  t h e  r e s u l t s  and t h e i r  a p p l i c a b i l i t y  t o . o t h e r  areas o f  t h e  FEMP. 
See t h e  genera l  s t a t i s t i c s  comments f o r  a d d i t i o n a l  comments. 
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