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Mr. Johnny W. Reising 
Un i ted  States Department of Energy 
Feed Mate r ia l s  Production Center 
P.O. Box 398705 
C i n c i n n a t i .  Ohio 45239-8705 

SRF-5J REPLY TO THE ATTENTION OF. 

Subjec t :  Technical Review Comments on “In-Situ Gamma Spectrometry Qual i ty 
Control Measurements” 

Dear M r .  Reis ing 
...+ 
, 5 The United States Envi ronmenta 1 P ro tec t i on  Agency ( U .  S .  EPA) has reviewed t h e  above- ,a,,. , 

referenced document a s  p a r t  of i t s  ove rs igh t  a c t i v i t i e s  fo r  t h e  Fernald 
Environmental Management P ro jec t  ( F E M P ) .  The p re l im ina ry  d r a f t  document, which i s  
dated January 21. 1998. was  prepared by F luo r  Daniel Fernald f o r  t h e  U . S .  Department 
o f  Energy. 
measurements requ i red  when u s i n q  i n  s i t u  gamma spectrometry i n  support  o f  FEMP 
remediat ion p r o j e c t s .  

The document provides a procedure fo r  performing t h e  q u a l i t y  con t ro l  

U . S .  EPA’s review o f  t he  document focused on assessing i t s  l e v e l  o f  completeness and 
techn ica l  adequacy. Because the  document i s  incomplete, U . S .  EPA’s review was 
l i m i t e d  i n  na ture .  U.S. EPA’s general and spec i f i c  review comments a re  enclosed. 

Please contac t  me a t  (312) 886-4591 if you have any quest ions.  

S incere ly  
, 

*I” GeryL? Ja b l  onows k i 
Remedial P ro jec t  Manager 
Federa 1 Faci 1 i t  i es Sect i on 
SFD Remedial Response Branch #2 

Enclosure 

cc : Tom Schneider . OEPA-SWDO 
B i l l  Murphie. U . S .  DOE-HDQ 
John Bradburne, FERMCO 
Ter ry  Hagen. FERMCO 
Tom Walsh. FERMCO 
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TECHNICAL REVIEW COMMENTS ON 
" I N  - S I T U  GAMMA SPECTROMETRY QUALITY CONTROL MEASUREMENTS" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Commenting Organizat ion:  U . S .  EPA Commentor: S a r i  c 
Section # :  Not Appl icable !NA)  Page # :  NA L ine #:  NA 
Or ig ina l  General Comment 8 :  1 
Comment: The document i s  a p a r t i a l  d r a f t  o n l y .  Therefore, no comments are 

presented below on the document's unf in ished po r t i ons ,  i r r e g u l a r  
paginat ion.  repeated s x t i o n  numbers. and other  e d i t o r i a l  
inconsistencies.  Insreao. these comments address the substance o f  what 
i s  presented and re lsv2nt  subjects t h a t  are omit ted.  
t h a t  t he  next version o f  the document w i l l  address these issues. 

It i s  expected 

Cornmenti ng Organi z a t i  on: U .  5 .  EPA Commentor: S a r i  c 
Section # :  NA Page if :  NA L ine #:  NA 
Or ig ina l  General Comment if: 2 
Comment # :  The document 1 i s t s  veopera t i ona l  checks f o r  the h i g h - p u r i t y  

germanium detector i n  S'ection 6.5 on Page 12 and i n  Attachment A on Page 
30. Sections 6 . 3 . 1 .  6 . 3 . 2 .  and 6 . 3 . 3  on Page 18 also note 
postoperati 'onal checks tha t  dup l i ca te  some o f  the preoperationa1,checks 
included i n  Section 6.5 and Attachment A .  
revised so t h a t  the postoperational checks i n  Sections 6 . 3 . 1 .  6 . 3 . 2 .  and 
6 .3 .3  are included i n  Section 6 . 5 ;  Attachment A ;  and the  "Real Time 
Instrumentation Measurement Program Qual i t y  Assurance P1 an" (QAP) , which 
was reviewed separately.  

The document should be 

Commenting Organization: U . S .  EPA Commentor: Sar ic  
Section #:  NA Page # :  NA Line #:  NA 
Or ig ina l  General Comment # :  3 
Comment: The t e x t  impl ies t h a t  a background measurement i s  taken f o r  the 

spectrometry systems. If a r e l a t i o n s h i p  between t r u e  background leve l  
and the  background measurement i s  t o  be establ ished. t h i s  intended use 
should be c l e a r l y  s ta ted i n  the t e x t .  However. such a r e l a t i o n s h i p  i s  
not a f unc t i on  of Q C .  If the background measurement i s  intended t o  be 
the funct ional  equivalent of a blank measurement i n  chemical analys is ,  I 

t h i s  i n t e n t i o n  should be s tated i n  t h e  t e x t .  The t e x t  should be revised 

purposes o f  demonstrating q u a l i t y  con t ro l  (QC)  - for i n  s i t u  gamma . _  
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t o  provide add i t i ona l  i nformati on regarding the  purpose o f  background 
measurements and t h e i  r app l i ca t i on  t o  QC measurements. 

SPEC I F I C  COMMENTS 

Commenting Organization: U . S .  EPA Commentor : S a r i  c 
Section #: 6.2 Page # :  7 L ine #:  NA 
Or ig ina l  Speci f ic  Comment # .  i 
Comment: The t e x t  provides procedures f o r  ensuring t h a t  t he  micro-R meter i s  

operating p r o p e r l y .  tiowever. Subpart e of t h i s  sect ion should be 
rev i  sed t o  i nc l  ude correct  i ve act1 on t o  address v a r i  a t i  ons beyond p lus 
o r  minus (k) 20 percent of  the appl icable range when using t h e  check 
source as  discussed i n  Suboarr, d.  

Commenti ng Organi z a t i  on: ti. 5 .  EPA Commentor: S a r i  c 
Section # :  6 .4 .2  Page # :  20 and 21 L ine #: NA 
Or ig ina l  Speci f ic  Comment ? :  2 
Comment: The t e x t  i n  t h i s  section discusses f i e l d  measurements. o f  elevated 

radon concentrat ions . tiowever. the t e x t  regarding measurement o f  
radium-226 ra i ses  an i s s u e .  Because a measurement exceeding the  +3 
sigma acceptance c r i t e r i o n  does not necessar i ly  mean t h a t  t he  instrument 
is  f a u l t y ,  an add i t i ona l  radium-226 measurement i s  taken t o  detect  any 
elevated radon concentrat ions.  If t h i s  second measurement exceeds t h e  
+3 sigma acceptance c r i t e r i o n ,  a determination may be made t h a t  i t  i s  a 
"bad radon" day. 
ever be made t h a t  the instrument i s  f a u l t y .  
radium-226 measurements show leve ls  less than o r  equal t o  k3 sigma, t h e  
instrument shoul d be eval uated for noncompl i ance w i t h  acceptance 
c r i t e r i a  as i t  would be for  measurement of other radionucl ides such as 
urani um, t h o r i  um-232. and potassi um-40. It i s  fur ther  imp1 i ed t h a t  
radium-226 measurements greater than +3 sigma would only i n d i c a t e  
malfunct ion o f  t he  instrument if i t  i s  known t h a t  a "bad radon" day 
actual l y  e x i s t s  . 
between a "bad radon" day and instrument e r r o r  w i t h  regard t o  radium-226 
measurements. The t e x t  should be revised t o  address t h i s  omission. 

However. i t  i s  not c lea r  whether a determination would 
The t e x t  impl ies t h a t  i f  

However. the t e x t  does no t  discuss d i  f f e r e n t i  a t i n g  

Commenting Organization: U . S .  EPA Commentor: Sar ic  
Section #: 6 . 4 . 3  through 6 . 4 . 5  Page # :  21 t o  24 Line # :  NA 
Or ig ina l  Speci f ic  Comment # :  3 
Comment: The t e x t  i n  several par ts  of these sections and i n  Attachment A 

states t h a t  c e r t a i n  QC checks w i i l  be performed annual ly.  As noted i n  
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t he  comments on the QAP. qua r te r l y  performance o f  these checks i s  
prefer red.  .The t e x t  and Attachment A should be rev ised accordingly.  

Commenti ng Organi z a t i  on : U .  S . EPA Commentor: Sar ic  
Section #:  6 .4.3 Page #:  21 L ine ,# :  NA 
Or ig ina l  Speci f ic  Comment # :  4 
Comment: The t e x t  states t h a t  f i v e  measurements w i l l  be used t o  ca l cu la te  

minimal detectable concentrat ions (MDC) .  The standard a n a l y t i c a l  
chemistry p rac t i ce  issued i n  40 CFR P a r t  136. Appendix B .  requires a t  
l e a s t  seven measurements. The t e x t  should be revised e i t h e r  t o  increase 
the minimum number o f  measurements f o r  MDC ca l cu la t i ons  t o  seven o r  t o  
demonstrate t h a t  the use o f  f i v e  measurements would provide s i m i l a r  
resu l t s  . 

Commenting Organization: U . S .  EPA Commentor: S a r i  c 
Section # :  6 . 5  Page # :  24 Line #.: NA 
Or ig ina l  Speci f ic  Comment # :  5 
Comment: This sect ion discusses construct ion and use of con t ro l  char ts .  

However, the t e x t  discusses only two uses o f  con t ro l  cha r t s :  (1) f o r  
determining i nd i v idua l  exceedances o f  the 3 sigma con t ro l  l i m i t s  and (2) 
f o r  i n i t i a t i n g  co r rec t i ve  ac t i on  a f t e r  a f a i l u r e  t o  meet standards. 
Experience w i t h  use o f  con t ro l  charts i n  i n d u s t r i a l  s i t u a t i o n s  has 
resul ted i n generati  on of deci s i  on ru les  fo r  de tec t i  ng patterns t h a t  are 
precursors o f  serious problems o r  t h a t  r e f l e c t  sub t l e  problems not 
r e a d i l y  detected by cruder means. One source (Harr ison M .  Wadsworth. 
Jr . . E d i t o r ,  1990. Handbook o f  Statist ica 7 Methods for Engineers and 
Scientists, McGraw-Hi 11 Pub1 i shi ng Company, New York) presents seven 
such patterns:  

1. 2 o f  3 consecutive points  on t h e  same s ide  o f  t he  center 
l i n e  exceeding the  2 sigma warning l i m i t  
2. 4 o f  5 consecutive points  on the  same s ide  o f  the center 
l i n e  exceeding. 1 sigma 
3. 8 consecutive points  on the same s ide o f  t h e  center l i n e .  
4. 15 consecutive points  on e i t h e r  s ide o f  t h e  center l i n e ,  a l l  
less than 1 sigma 
5 .  8 consecutive points  on e i t h e r  s ide o f  t he  center l i n e ,  a l l  
exceeding 1 sigma 
6 .  . 14 consecutive points  a l t e r n a t e l y  up and down. 
7 .  6 consecutive p o i n t s ,  a l l  e i t h e r  increas ing o r  decreasing. 
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. 

Observation o f  any of these pat terns should r e s u l t  i n  a proact ive 
i n v e s t i g a t i o n  and c o r r e c t i v e  ac t i on  before the instrument ’s con t ro l  
range i s  exceeded. Some pat terns.  such as  1. 2. 3 ,  and 7 above. 
i n d i c a t e  instrument d r i f t  t h a t  has not y e t  exceeded t h e  con t ro l  l i m i t .  
Other pa t te rns .  such as  5 and 6 above. i n d i c a t e  environmental o r  
operator e f f e c t s .  such as  overadjustment of t he  instrument. The t e x t  
should be revised t o  incorporate addi t ional  cont ro l  measures such as 
decis ion ru les  i n  order t o  minimize the  occurrence o f  ser ious problems. 
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