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RE: Comparability of
In-situ Gamma
Spectrometry

Dear Mr. Reising:

The United States Environmental Protection Agency (U.S. EPA) has
completed its review of the United States Department of Energy's
(U.s. DOE) comparability of in-situ gamma spectrometry and
laboratory data.

This document provides the results and conclusions of the
comparability of the High-Purity Germanium detector (HPGe) results
to those of standard sampling.and laboratory analysis procedures.

U.S. DOE has not adequately addressed the limitations of the
technology associated with its use for the soils project. The HPGe
comparability study does not provide a thorough justification for
using it to evaluate waste acceptance criteria. U.S. EPA has
attached comments on the document.

Therefore, U.S. EPA disapproves the HPGe comparability study.
Given the nature of these comments, U.S. EPA recommends a meeting
to discuss a path forward for the use of HPGe in future soils
projects and revision of this document.
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Please contact me at (312)

886-0992 if you have any questions
regarding this matter.

Sincerely,

L=

James A. Saric

Remedial Project Manager
Federal Facilities Section

SFD Remedial Response Branch #2

Enclosure

cc: Tom Schneider, OEPA-SWDO -
' Bill Murphie, U.S. DOE-HDQ
John Bradburne, FERMCO
Terry Hagen, FERMCO
Tom Walsh, FERMCO
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TECHNICAL REVIEW COMMENTS ON
“COMPARABILITY OF IN-SITU GAMMA SPECTROMETRY AND LABORATORY DATA”

GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: Not Applicable (NA) Page #: NA Line #: NA

Original General Comment #: 1 :

Comment: The accuracy, reliability, and applicability of the
" measurements made by the high-purity germanium detector
(HPGe) are in question because the technology is unproven.
To date, the Department of Energy (DOE) has not adequately
addressed the limitations of this developmental technology
or provided a thorough justification for using it to
evaluate waste acceptance criteria (WAC) attainment.
However, DOE intends to use the HPGe as an integral part of
the soils project. The report should be revised to address
the limitations of the technology in terms of its proposed
application for the soils project.

Commenting Organization: U.S. EPA . Commentor: Saric
Section #: NA Page #: NA Line #:NA
Original General Comment #:2

' Comment: The text concludes that the HPGe can be used instead of
standard sampling and laboratory analysis procedures to
determine whether a certification unit (CU) meets soil
remediation requirements for total uranium, thorium-232, and
cesium-137. However, the results of the Part A
Comparability Study, which directly compares CU decisions
made based on laboratory and HPGe results, are not
convincing. As detailed in Section 6.5, almost all the
laboratory data sets were so far below the final remediation
levels (FRL) that only gross error by the HPGe would have
produced different results and thus different decisions.
Comparisons involving additional laboratory data sets and
HPGe results are needed to support the conclusion that the
HPGe can be a reliable substitute for standard procedures.

SPECIFIC COMMENTS

Commenting Organization: TU.S. EPA Commentor: Saric

Section #: 3.2.2 Page #: Tables 3-1 through 3-5 Line #: NA

Original Specific Comment #: 1

Comment: These tables contain the reduced data (weighted means
and weighted standard deviations) used to determine the
results of the Part B Comparability Study. The calculation
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method could not be verified for the full data sets in
Appendix A. Those data sets contain 7, 11, or 16 data
points per set, while the study design (illustrated in
Figures 2-3 through 2-5 and Tables 2-2 through 2-4) uses 6,
10, or 15 data points per set. If the extra data points in
Appendlx A are field duplicates, they should be identified
as such and correlated to the points they dupllcate In
addition, the use of the field duplicates in the statistical
calculations should be explained. Until the full data sets
are reconciled with the study design, no final conclusions
regarding the HPGe can be drawn. - :

Commenting Organization: U.S. EPA ) Commentor: Saric

Section #: 3.3 : Page #: 3-7 Line #: 19

Original Specific Comment #: 2

Comment: The text discusses criteria for "good comparability" of
HPGe results with laboratory results in very general terms.
These criteria should be made more explicit. For example,
the criteria could include a correlation coefficient of 0.9
or higher (rather than merely "high"), slopes within so many
standard error estimates of unity, and intercepts of less
than 0.1 FRL. Criteria such as these (chosen in a manner
similar to the criteria presented in Table 5-1 and the
related text) would support the arguments on Page 3-8 and
the conclusions in Section 3.4 regarding the comparability
of HPGe and laboratory results.

Commenting Organization: U.S. EPA : Commentor: Saric

Section #: 5.2.2 Page #: 5-4 Line #: 20

Original Specific Comment #: 3

Comment: The text states that bias is acceptable if accuracy
criteria are met. It is often possible to correct for bias
by judicious use of calibration factors. For instance, if
the slope of a test result versus the standard result is not
unity but does have good linearity (a high correlation
coefficient), then an appropriate calibration factor can be
used to make the test results equal to the standard results.
DOE should consider using such an approach.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 5.3 Page #: 5-4 Llne #: 26

Original Specific Comment #: 4

Comment: The text concludes that a good correlation exists
between field duplicate results. More information on the
origin of the duplicate results is needed to fully evaluate
the validity of this conclusion. If one reading was taken
at a particular point followed immediately by the duplicate
reading at that point, then the field duplicate results
reflect only the short-term drift of the instrument, the
inherent randomness of radiocactive decay, and similar short-
term effects. If the instrument was used at a point, used
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elsewhere, and then brought back to the original point for
the field duplicate reading, then the precision estimates
are more realistic; that is, they are more comparable to
normal variations in placement of the instrument,
calibration variations, and other such details that may
affect the measured results. The field duplicate procedure
should be explained in more detail so the validity of the
results can be evaluated.

Commenting Organization: U.S. EPA : Commentor: Saric

Section #: 5.7 i Page #: 5-12 . . . Line - #: 21

Original Specific Comment #: 5

Comment: The text states that standard conventions on trend
analysis will be used to interpret the HPGe control charts
during future use of the detector. Examination of Figures
5-6 and 5-8 revealed evidence of trend problems (such as two
of three consecutive points lying between a warning limit
and its control limit and eight consecutive points lying on
the same side of the center line) before out-of-control
results were found. DOE should expedite the incorporation
of the standard conventions into the HPGe analyses.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 6.5 Page #: 6-5 ~ Line #: 8

" Original Specific Comment #: 6

Comment: The text concludes that the HPGe provides overall
equivalency of decisions" regarding CU certification.
However, the laboratory data sets included in Table 6-1 are
generally so extreme that their comparison with HPGe results
is virtually meaningless. Only two laboratory data sets
generated "t" statistics with a probability of 0.01 or
greater: those for total uranium in CU 0-20 and radium-226
in CU Q18-40. Expanding the "t" values of interest to
probabilities of 0.001 or greater adds only one more data
set: that for radium-226 in CU P18-12. HPGe data generated
the same decision as the laboratory data for CU 0-20 but the
opposite decision (acceptable based on HPGe data but not
acceptable based on laboratory data) for CU Q18-40. :
‘Therefore, if only the laboratory data sets with nonobvious
results are considered, HPGe data agreed one time in two
cases. The one case of disagreement was found not to be
protective of human health and the environment. On the
other hand, if one argues that the HPGe results for radium-
226 are unreliable, then the comparability of decision
argument rests on only one data set: that for total uranium
in CU 0-20. This extremely limited basis of comparison is
insufficient for the HPGe results to be considered
equivalent to the laboratory results. Section 6.5 should be
revised to discuss this inadequacy, and an appropriate path
forward with additional, useful CU comparisons should be
added to Section 7.2.
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* Commenting Organization: U.S. EPA Commentor: Saric

Section #: 7.1.2 Page #: 7-2 Line #: 19

Original Specific Comment #: 7

Comment: The text and Table 7-1 state that the HPGe is capable
of verifying that soil remediation goals (both FRLs and "hot
spot" criteria) have been met. As discussed in Section 6.5,
this assertion has not been conclusively demonstrated. Only
two CUs had standard analytical results that allowed a
reasonable test of the HPGe's capabilities. The standard
analytical results indicated that one CU passed and one
failed, but the HPGe results indicated that both CUs passed.
Unless more such CUs are tested and it can be shown that the
HPGe produces such errors much less than once in two
opportunities, the HPGe should still be considered

experimental.
Commenting Organization: U.S. EPA Commentor: Saric
Section #: Appendix D Page #: D-1 Line #: 4

Original Specific Comment #: 8
Comment: The text states that a "commercial statistics program"”

was used for the calculations in this appendix. The program

should be specifically identified.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: Appendix G Page #: Table G-1 Line #: NA

Original Specific Comment #: 9

Comment: The headers for both pages of this table identify the
radionuclides as total uranium and thorium-232. However,
the data on the second page seem to apply to potassium-40
and radium-226. This apparent discrepancy should be
resolved. ‘
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