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Nuclear Fuel Services, Inc. (NFS) hereby submits the attached responses to the
request for additional information regarding Final Status Survey Report Surface Soil
Characterization, Survey Units 1 and 2 (Reference 10). Please note that an extension
to the original due date of February 4, 2012, was requested and granted by your staff,
bringing the final due date to March 2, 2012.

If you or your staff have any questions, require additional information, or wish to discuss
this further, please contact me, or Mr. Scott Morie, Decommissioning Environmental
Unit Manager at (423) 735-5616. Please reference our unique document identification
number (21G-12-0043) in any correspondence concerning this letter.

Sincerely,

NUCLEAR FUEL SERVICES, INC.

Mark P. Elliott, Director
Quality, Safety, and Safeguards

CSM/pdj
Attachment: Response to the Request for Additional Information Regarding Final

Status Survey Report Surface Soil Characterization, Survey Units 1 and 2

Copy:

Regional Administrator
U.S. Nuclear Regulatory Commission
Region II
245 Peachtree Center Avenue NE,
Suite 1200
Atlanta, GA 30303-1257

Mr. Kevin Ramsey
Project Manager
Fuel Manufacturing Branch
Fuel Facility Licensing Directorate
Division of Fuel Cycle Safety and
Safeguards

Office of Nuclear Material Safety
and Safeguards

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Ms. Denise Edwards
Project Inspector
U.S. Nuclear Regulatory Commission
Region II
245 Peachtree Center Avenue NE,
Suite 1200
Atlanta, GA 30303-1257

Mr. Galen Smith
Senior Resident Inspector
U.S. Nuclear Regulatory Commission
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Response to the Request for Additional Information Regarding
Final Status Survey Report Surface Soil Characterization, Survey Units 1 and 2

The work performed in SUl and SU2 was in response to a previous NRC RAI dated
December 3, 2009, regarding the Final Status Survey Report for Survey Units 1, 3, and
10. In that RAI, the NRC noted that unlike the remainder of the North site, no backfill
was planned for SU1. The current topsoil in SU1 will remain as the final topsoil after the
Final Status Survey is complete. The NRC requested that a surface scan of SU1 be
performed. NFS also recognized that SU2, although not part of the report that
instigated the RAI requesting a surface scan, was similar to SU1 in that it also would not
receive any additional grading or backfill after the Final Status Survey was complete.
Therefore, NFS elected to perform a surface soil characterization on SU2 at the same
time as SU1, anticipating that the NRC would have similar concerns when the SS-
DCGL characterization report was submitted for SU2.

Previous surface characterization strategies employed at the North Site had often
produced unreasonable amounts of false positive investigations, primarily due to the
radiation detector systems utilized. Recognizing the limitations of previous scanning
efforts at the North site, NFS elected to perform a more sophisticated characterization of
SU1 and SU2. The characterization would include scanning technology that would
evaluate isotopic intensities rather than utilize gross gamma radiation detectors. Also,
the characterization would collect in situ gamma spectrometer measurements and soil
samples in the same locations as the SS-DCGL sample locations. This would allow for
a location-specific comparison between surface and subsurface characterization data.

The report submitted for SUI and SU2 surface characterization should not be evaluated
or considered on its own. Rather, it should be evaluated in consideration of the RAI
submitted by the NRC, as well as the SS-DCGL characterization report that was
previously submitted.

RAI #1: Contributions of Hard-to-Detect Radionuclides

Account for contributions of hard-to-detect radionuclides in the Final Status Survey.
Without accounting for all radionuclides of concern, it is unclear if the dose criterion has
been met.

Basis of RAI:

Revision 3 of Nuclear Fuel Services' (NFS') North Site Decommissioning Plan (DP),
dated March 2006, provides the plan for surface Final Status Surveys in Chapter 5.
Section 5.1.5 of the DP identifies the principal radionuclides of concern as U 233, U
234, U 235, U 238, Th 232, Th 230, Pu 238, Pu 239/240, Pu 241, Pu 242, Am 241, and
Tc 99. The Final Status Survey Report (FSSR) for surface soils of Survey Units 1 and 2
provides measurement results for only U 235, U 238, Th 232, and Am 241 (which were
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measured by gamma spectroscopy). The other radionuclides, which the U.S. Nuclear
Regulatory Commission (NRC) staff refers to as hard-to-detect, have not been
measured. NFS' evaluation of compliance uses the sum of fractions (SOF) approach
(summing the fractions of measured concentration to allowable derived concentration
guideline level [DCGL]), but the calculated SOF values do not account for the hard-to-
detect radionuclides. Section 5.2.2 of the DP states that surrogate measurements will
be used to quantify the hard-to-detect radionuclides; however, that has not been done
for this FSSR. Thus, the FSSR does not demonstrate that all radionuclides of concern
are accounted for.

NFS RESPONSE:

Both SU1 and SU2 have been subject to sampling for hard-to-detect (HTD)
radionuclides. Those results, provided in the SS-DCGL Final Status Survey Report,
dismiss the presence of such contaminates in any meaningful concentrations. NFS
believes that sampling for HTD radionuclides is no longer needed at the North Site per
the guidance in NUREG-1757, Vol. 2, Rev. 1, Section 3.3.

The Technical Methodology Employed for Treatment of Hard-to-Detect
Radionuclides

NFS' proposal in response to the NRC's RAI was designed to address the NRC's
concern about the long standing process that NFS has used in its approved
Decommissioning Plan (DP) to account for the dose contribution from hard-to-detect
radionuclides. Historically, NFS has collected representative samples from survey units
(SU) undergoing Final Status Survey (FSS). Each sample was analyzed for the easy to
detect nuclides. Approximately ten percent of those same samples were analyzed for
both the easy to detect and the hard-to-detect suite of radionuclides, a full suite of
analytes representing each of the radionuclides for which a DCGL was derived. From
these analyses, a surrogate ratio was calculated establishing the means of inferring the
concentration of each hard-to-detect radionuclide from its associated surrogate
radionuclide concentration. In this way, the hard-to-detect radionuclides were inferred
directly from the FSS sample data. The issue raised by the NRC was the lack of
sufficient statistical correlation between the readily detected and hard-to-detect
radionuclides.

NFS acknowledges the lack of strong statistical correlation between the surrogate and
inferred radionuclides. It is noteworthy, however, to consider that the reason for the
lack of correlation is that the so-called hard-to-detect radionuclides are present in such
low concentrations (relative to their respective DCGLs) that they are frequently reported
with activities well below the detection limit for the analytical method.

The method that was proposed to address the NRC's concern was designed to
preserve the basic methodology and concept that is approved in the DP while
eliminating the reliance on a correlation ratio to infer the concentrations of hard-to-
detect radionuclides. We note in the NRC's evaluation of NFS' response to this RAI
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and the proposed new method to account for the hard-to-detect radionuclides that the
NRC continues to have concerns with the proposed methodology. It appears to NFS
that the NRC's concerns relate primarily to two factors:

1) lack of conformance with NRC guidance on methodology and basis for
discounting the need to measure hard-to-detect radionuclides (NUREG-1757,
Vol. 2, Rev. 1, Section 3.3),

2) the fact that the historical method used by NFS has relied upon a relatively small
subset of samples collected explicitly from the SU under investigation during the
FSS rather than from the NFS North Site as a whole.

In light of the NRC's ongoing concerns, NFS has reconsidered the method we proposed
earlier in our initial response to RAIs for SU 2, 8, 9, 19, and 20. NFS is now proposing
to revise its FSS methodology to follow explicitly the guidance on conditions under
which radionuclides may be considered insignificant and thereafter be eliminated from
further consideration (NUREG-1757, Vol. 2, Rev. 1, Section 3.3). The NUREG
guidance indicates the basis for determining that a radionuclide (or suite of
radionuclides) is an insignificant contributor. It states: "NRC staff considers
radionuclides ... that contribute no greater than 10% of the dose criteria to be
insignificant contributors." NFS understands this guidance applies in aggregate to the
suite of radionuclides that are considered to be insignificant dose contributors. It is also
intended as an a priori assessment and decision process; that is, the technique is
applied in advance of the performance of the FSS such that the insignificant
radionuclides may be eliminated from further detailed evaluations.

NFS re6ognizes that the threshold for determination that a radionuclide (or suite of
radionuclides) is an insignificant contributor is 10%. Furthermore, NFS hereby commits
that those radionuclides that it identifies as insignificant contributors produce on
average and in aggregate less than 10% of the applicable 25 mrem/y dose limit
applicable to the SUs undergoing decommissioning on the NFS North Site.

To determine the a priori potential for identified radionuclides of concern to produce
dose at the NFS North Site, NFS filtered the existing characterization data set to obtain
the subset of samples from across the entire NFS North Site for which an analysis of
each of the 13 radionuclides of concern was performed (all samples on which a full
analytical suite of analyses was performed). This approach is a departure from the
method we previously used in which the surrogate ratios (or DCGL de-rating factor) was
determined from data derived from the subset of samples that were submitted for the
full suite of radionuclide analyses in a given SU under investigation.

Using the composite dataset collected from across the entire North Site, as suggested
in the NRC's evaluation of NFS' response to RAIs for SU 2, 8, 9, 19, and 20, results in a
robust dataset upon which a demonstration of insignificant contribution to dose can be
made. A total of 226 such samples exist. In addition to the characterization samples
collected from the impacted areas, NFS evaluated the mean isotopic activity
concentrations measured in the more than 400 samples collected from the reference
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background area. From these samples, the individual radionuclides' contributions to the
dose limit were calculated by comparing the mean isotopic activity to the corresponding
DCGL for that isotope (Table 1). Table 1 identifies the subset (suite) of radionuclides
from among the complete list of radionuclides of concern for the North Site that NFS
has determined to be insignificant contributors to dose in accordance with the guidance
provided in NUREG-1757, Vol. 2, Rev. 1, Section 3.3.

Table 1. Assessment of Radionuclides' Contributions to Dose
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Pu-238 0.011 0.000 0.011 155.00 0.01%

PU-

292 0.417 0.000 0.417 140.00 0.30%

239/2340

Pu-241 0.877 0.000 0.877 4365.00 0.02%

Pu-242 0.018 0.000 0.018 148.00 0.01% 14% 0.35
Tc-99 0.454 0.000 0.454 414.00 0.11% 14% mrem/y

Th-230 0.842 1.502 -0.660 17.00 0.00%

23323 6.989 1.417 5.572 642.00 0.87%

U-238 1.551 1.297 0.254 306.00 0.08%

Note (1) - Uncorrected for reference area background contribution

From the computed values presented in Table 1, it is evident that the suite of hard-to-
detect radionuclides identified in the DP as radionuclides of concern produce, in
aggregate, just 1.4% of the applicable dose limit of 25 mrem/y.

An additional criterion identified in NUREG-1757, Vol. 2, Rev. 1, Section 3.3 for
concluding that a radionuclide (or suite of radionuclides) is insignificant stems from the
potential that "remediation techniques (or other activities or processes) may increase
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concentrations above those previously deemed insignificant." NFS has considered the
remedial action processes and methods that are in use and described in the DP as they
relate to this criterion. NFS' remedial action plans call for the use of simple bulk soil
excavation as the remediation technique. This remedial action technique does not
result in an increase in the concentrations of radionuclides deemed insignificant.
Consequently, NFS concludes that the remediation techniques employed at the North
Site will not impact the validity of the selection of radionuclides deemed insignificant.

Based on this evaluation,

1) NFS concludes that it is appropriate to deem the isotopes listed in Table 1,
above, as insignificant contributors to dose at the NFS North Site.

2) NFS commits to de-rate the DCGLs for the remaining radionuclides (Am-241, Th-
232, and U-235) by 1.4% (0.35 mrem/y). The mechanics of this de-rating will
likely be accomplished by simply de-rating the sum-of-fractions (SOF)
compliance metric by 1.4%. In other words, the SOF compliance metric will
become 0.986.

3) NFS proposes that the radionuclides in Table 1 be deselected from further
consideration.

NFS notes that in their evaluation, the NRC staff suggests that NFS should "provide and
commit to a plan for confirmation, or adjustment if needed, of the contributions of hard-
to-detects, based on FSS data." Based upon the guidance contained in NUREG-1757,
Vol. 2, Rev. 1, Section 3.3, a plan such as this is not called for. Furthermore, such a
plan would inherently rely on the same survey unit specific data subset that NFS has
been collecting in accordance with its approved DP and implementing Characterization
Work Plan and with which the NRC has had questions. NFS is therefore asking for
NRC concurrence that sampling of hard-to-detect radionuclides can be terminated for
future final status work at the North Site based on the above discussion.

RAI #2: Determination of Number of Samples

Provide details of the implementation of the determination of the number of soil samples

needed for each of the survey units.

Basis of RAI:

Section 5.2.5 of the DP describes how NFS planned to determine the number of surface
soil samples in a survey unit (generally following the Multi-Agency Radiation Survey and
Site Investigation Manual [MARSSIM]). The implementation of this for Survey Units 1
and 2 has not been described in the FSSR. The number of samples is important to the
overall MARSSIM Final Status Survey process. The basis for the determination of that
number is needed for the NRC staff to determine that the number of samples is
appropriate.
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NFS RESPONSE:

Sample quantity and location for the surface characterization was determined by
duplicating the quantity and locations determined in the SS-DCGL characterization for
the two survey units.

RAI #3: Performance of Gamma Scans

Provide details about the performance of the gamma scans, such as - but not limited to
- investigation action levels, whether required scan Minimum Detectable Concentration
(MDCs) were met, and how NFS concludes that there were no localized areas
warranting further investigation as a possible elevated area. Provide the MARSSIM
area classification (Class 1, 2, or 3) for these two survey units.

Basis of RAI:

Section 5.3.2 of the DP discusses performance of the gamma radiation scans. This
section states that investigation levels will be determined (and generally describes how
the determinations would be made), instruments will be operated in audible mode and
scanning speed would be such that required scan minimum detectable concentration
(MDCs) will be met, and survey personnel will flag locations where audible elevation in
count rate exceeds the investigation level. Section 5.2.6.3 describes the scan MDCs
that would be met for the gamma scans.

In the FSSR, NFS states that "Excluding K 40, the isotopes measured appear to be
uniform and there does not appear to be any localized hotspots that would warrant
investigation." This statement is vague and unsupported regarding how NFS evaluated
the gamma scan results. The FSSR does not state the investigation levels, and no
indication is given that investigation levels were utilized., Based on Figure 5.2 in Section
5.3.1 of the DP, it appears to the NRC staff that Survey Units 1 and 2 are considered
Class 2 areas. Based on recommendations in MARSSIM, investigation levels for Class
2 or 3 areas would usually be less than or equal to the wide-area DCGL, because
concentrations greater than the DCGL would indicate the area should be Class 1.
Results are provided in the FSSR in the form of maps showing the gamma
measurements in color bands of concentration of count rate, depending on the
radionuclide. In the maps provided, the lowest two bands are both a dark green color;
and the two are not distinguishable on the maps as scanned into NRC's records. This
may be a concern especially for Th 232, where the second color band represents
concentrations from the DCGL to twice the DCGL (i.e., 3.7-7.4 pCi/g). Given that
investigation levels have not been described and that NRC staff cannot distinguish
levels that are less than the DCGL from levels that might be up to twice the DCGL, it is
unclear if the gamma survey supports NFS' conclusion that concentrations were uniform
and there were no areas warranting investigation.
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NFS RESPONSE:

The primary intent of the gamma scanning was to provide a qualitative evaluation of
how the entire surface of SU1 and SU2 compared to the soil sample locations. MDCs
for the system would be a function of the area of interest. Since all of the scan data has
been logged, and is available for review, the uncertainty and corresponding MDC could
be calculated for the survey unit as a whole (vs individual measurements as is required
for scanning instruments that require immediate decision making by the operator in the
field).

Once concurrence is reached on the approach for RAI #1, NFS will adjust the color
scale of the Th-232 maps to provide better visual evaluation of the lower concentrations.
The need for additional submittals will be assessed at that time.

RAI #4: Uncertainty and MDC Results

For the radionuclide concentration data, explain why MDC criteria for soil sample
analyses were not met. Provide a justification that the soil sample analyses, as
performed, are sufficient in quality for the Final Status Survey, even though MDC criteria
were not met. If the analyses are insufficient in quality, provide a Corrective Action
Plan.

Basis of RAI:

Table 5.3 of the DP provides sensitivities that NFS planned to meet for use of the in situ
gamma spectroscopy measurements. Section 5.4.5 of the DP indicates that soil sample
measurements (i.e., laboratory measurements) would also meet the same
specifications. The MDCs are provided in Appendix 2 to the FSSR. However, for the U
238 analyses, the MDCs reported are 9-25 pCi/g, which is much greater than the
criterion of <3 pCi/g (from Table 5.3 of the DP). In addition, for Th 232 in SU-2, two
results had MDCs of 2.1 and 2.2 pCi/g -- which are much greater than the criterion of
<0.5 pCi/g (from Table 5.3 of the DP). These two MDCs for Th 232 are greater than 50
percent of the DCGL of 3.7 pCi/g. A number of other Th 232 results had MDCs
somewhat greater than the criterion. If the MDCs for the analyses are excessive, then
the results may be of insufficient quality for a Final Status Survey.

NFS RESPONSE:

Once concurrence is reached on the approach for RAI #1, NFS will reanalyze the soil
samples with a longer count time in order to produce uncertainties and MDCs that
satisfy the requirements of the DP. The need for additional submittals will be assessed
at that time.


