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Washington, DC 20555
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2) Letter from B. Marie Moore to NRC, submittal of North Site

Decommissioning Plan, Revision 03, dated May 2, 2006 (21G-06-
0049)

3) Letter from the NRC; Acknowledgement and Acceptance of
Revision 3 to North Site Decommissioning Plan, dated May 18,
2006 (TAC L31949)

4) Letter from M. P. Elliott to the NRC; Final Status Survey Final
Report for Survey Units 2, 8, 9, 19, and 20, dated May 24, 2010
(21 G-1 0-0082)

5) Letter from the NRC; Acceptance for Review of Final Status Survey
Report for Survey Units 2, 8, 9, 19, and 20, dated July 23, 2010
(TAC L32997)

6) Letter from M. P. Elliott to the NRC; Amendment 1 to Final Status
Survey Final Report for Survey Units 2, 8, 9, 19, and 20, dated
August 12, 2010 (21G-10-0159)

7) Letter from the NRC; Request for Additional Information
Concerning Final Status Survey Report for Survey Units 2, 8, 9, 19,
and 20, dated November 15, 2010 (TAC L32997)

Subject: Response to the Request for Additional Information Concerning
Final Status Survey Report for Survey Units 2, 8, 9, 19, and 20

Nuclear Fuel Services, Inc. (NFS) hereby submits the attached response to the
November 15, 2010, request for additional information concerning the Final Status
Survey Report for Survey Units 2, 8, 9, 19, and 20 (Reference 7). Please note that two
extensions to the original due date of December 15, 2010, were requested and granted
by your staff, bringing the final due date to February 18, 2011.
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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-1 1-0025) 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 Concerning Final
Status Survey Report for Survey Units 2, 8, 9, 19, and 20

Copy:

Regional Administrator Mr. John Pelchat
U.S. Nuclear Regulatory Commission Project Inspector
Region II U.S. Nuclear Regulatory Commission
245 Peachtree Center Avenue NE, Region II
Suite 1200 245 Peachtree Center Avenue N E,
Atlanta, GA 30303-1257 Suite 1200

Atlanta, GA 30303-1257

Mr. Kevin Ramsey Mr. Galen Smith
Project Manager Senior Resident Inspector
Fuel Manufacturing Branch U.S. Nuclear Regulatory Commission
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
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Response to the Request for Additional Information
Concerning Final Status Survey Report

for Survey Units 2, 8, 9, 19, and 20

RAI # 1. Provide justification/demonstration that sufficient relationships exist
between radionuclides. Without significant relationships between the
radionuclides, mean ratios and confidence intervals on the mean ratios
may not be meaningful, and use of surrogate ratios may be
inappropriate.

Basis of RAI:

The use of surrogate radionuclides to estimate concentrations of other radionuclides
depends on the existence of a relationship between the surrogate radionuclide(s) and
the radionuclides to be estimated. In the Decommissioning Plan (DP) (Chapter 5,
Appendix B, Section 2.5), Nuclear Fuel Services (NFS) states:

"Surrogate measurements will be used to quantify the radionuclides
present at the north Site. These methods require establishing "consistent"
or conservative relationships between two or more radionuclides at the
site prior to (or in the process of) conducting the final status survey."

Section 4.7 (and part of Section 2.2) of the Final Status Survey Report (FSSR)
discusses the surrogate ratios. However, there is no discussion of whether consistent
or conservative relationships exist between the radionuclides. The U.S. Nuclear
Regulatory Commission's (NRC) staff reviewed the data and analyses presented
regarding surrogates and have concerns about the adequacy of these relationships,
based on the following.

First, in using a ratio to represent the relationship between two radionuclide
concentrations, there is an implicit assumption of a linear relationship. A common
approach to evaluate a potential relationship is to perform an ordinary least squares
linear regression. There are a number of assumptions that must be met for the use of
linear regression, especially for testing whether the slope coefficient is different from
zero and for determining confidence intervals. These assumptions include (among
others), (i) the response variable is linearly related to the explanatory variable, (ii) the
variance of the residuals is constant, and (iii) the residuals are normally distributed
(Helsel and Hirsch, 2002, Section 9.1.1 and Section 9). NFS has not provided any
demonstration that these assumptions have been met or any indication that other
methods are being used and the appropriate assumptions are met for use of such other
methods.

Second, in some cases, it appears that a regression analysis would result in no
significant relationship (based on no significant difference between the slope of the
correlation line and a slope of zero). For example, the NRC staff performed a linear
regression analysis for Tc-99 relative to U-235 for Survey Unit (SU) 9. Of the 21
possible pairs of Tc-99 and U-235 concentrations (from Table 4-5 of the FSSR), only 10
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values were positive; these positive values were used. The NRC staff would typically
consider a p-value of less than 0.05 to be significant. The regression analysis had a
result of a p-value of 0.29 for the slope (i.e., testing whether the slope differs from a
zero slope). This result indicates that the slope of the regression line is not statistically
different from a zero slope. This indicates an insignificant linear relationship.

The staff also performed linear regression analyses for Pu-241 to Am-241 for all five
SUs. Of the five SUs: in two cases the slope coefficient was not significantly different
from zero; in one case the slope appeared significantly different from zero, but that
result appears strongly dependent on a single pair of data, which indicates an
inadequate basis for a linear relationship; and in all cases most of the concentrations
are below the analytical laboratory reporting limits (as provided in Table 2-1 of the
FSSR), and ratios based on these very low concentrations may not be representative
for higher concentrations that might be closer to derived concentration guideline limits.
The staff could provide other examples of the lack of significant linear relationships
between radionuclides. NFS has not provided any analysis of the relationship between
the radionuclide concentrations.

Third, in many cases, a substantial number of the ratios calculated by NFS (provided in
Tables 4-3 through 4-7 of the FSSR) are negative. In some cases, the calculated mean
ratio is negative, and in at least one case (Tc-99 to U-235 for SU 19) the calculated 95th

percent upper confidence limit (UCL95) is negative. Negative values of the ratios are not
physically meaningful. The negative values arise in cases where radionuclide
concentrations are extremely low. It appears to the NRC staff that, in some cases, the
large number of measurements at very low concentrations results in high uncertainty in
the individual ratio values and may be a partial cause of the lack of significant
relationships.

The NRC staff concludes that NFS has not demonstrated that sufficient relationships
exist between radionuclides. It appears to the NRC staff that NFS may have calculated
mean and UCL95 surrogate ratios and used these ratios, without first verifying that
relationships between radionuclides are consistent or conservative. Without significant
relationships between the radionuclides, mean ratios and confidence intervals on the
mean ratios may not be meaningful, and use of surrogate ratios may be inappropriate.

NFS RESPONSE:

The North Site DP identifies 13 radionuclides as contaminants of concern (COCs)
potentially present in North Site soil and sediment. Among the 13 isotopes identified,
only 3 isotopes (Am-241, Th-232, and U-235) produce readily discernible gamma
radiation signals. The other 10 isotopes of concern require radiochemistry techniques
that can only be performed in a specially equipped laboratory. The readily measured
(and most significant dose-producing) gamma-emitting isotopes (Am-241, Th-232, and
U-235) were to serve as surrogates upon which the remaining isotopes' concentrations
could be inferred.
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The method for establishing surrogate ratios is not unique to this FSSR or the
subsurface soil characterization project. Rather, the surrogate ratio technique
employed in the FSSR strictly follows Section 5.2.2 of the NFS DP, which is based on
MARSSIM guidance, and has been in practice since the NRC approved the DP for use
in 2001. Decommissioning activities including planning, implementation, data analysis,
and reporting have been based on the NRC-approved DP. It is NFS' conclusion that it
is not possible, given that the inferred radionuclides are present only in trace quantities
(if at all), to justify or demonstrate that sufficient statistically valid relationships described
in the NRC's RAI exist between radionuclides at the North Site.

NFS acknowledges that the surrogate ratios for many of the radionuclides not analyzed
in every sample are not supported by statistical methods and bases that would provide
conclusive evidence that the ratios are "consistent." During the development of the DP,
NFS understood that it was unlikely there would be statistically valid support to assert
that surrogate relationships are consistent, particularly during the evaluation of an FSS
dataset when radiological concentrations are expected to be very low. The DP
(incorporating the surrogate ratio method used) was written to account for this
possibility. That is, in part, why the DP established the procedure for calculating
surrogate ratios based upon the UCL 95 of the mean as opposed to the mean (or other
estimator of central tendency). The intent was to establish a process that would yield a
conservative, if not consistent, estimator of the surrogate ratios. The use of
conservative surrogate ratios leads to a conservative estimation of the concentrations of
inferred radionuclides that might be present.

NFS understands that the use of a UCL95 calculation nominally assumes that certain
underlying statistical conditions be valid. However, it has been NFS' opinion that the
UCL 95 calculation approved in the DP and used to estimate the surrogate ratios
generally yields results that are conservative, if not consistent, even when the
conditions underlying statistical assumptions for the calculation are not met. This
opinion derives from years of experience applying this methodology (both with the
Subsurface Soil DCGL (SS-DCGL) process and other decommissioning activities at the
NFS North Site).

Evaluation of data sets from NFS' North Site indicate that when the concentrations of
the gamma-emitting radionuclides (those measured on every sample and serving as
surrogates) are within the range of the order of magnitude of their corresponding
surface soil DCGLs, the inferred radionuclides (those measured in approximately 10%
of samples) are consistently either non-detectable or present in concentrations that
represent only a very small fraction of their corresponding surface soil DCGL. Simply
stated, there is no detectable amount of radioactivity for the inferred radionuclides in the
majority of the samples. The large variability in the surrogate ratios as calculated in the
subject FSSR for SUs 2, 8, 9, 19, and 20 is primarily attributed to the fact that the
majority of the measurements for the inferred radionuclides returned concentration
results at or below the detection level. As long as the inferred radionuclide
concentrations remain in the range below detection limits (and we have no reason to
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expect that they will change), there is little chance that surrogate ratios, as measured
with samples from on-site and using commonly available analytical techniques, will
exhibit a statistically significant linear relationship.

With respect to the question regarding the inclusion of negative ratios in the calculation
to derive the estimate of the UCL 95 surrogate ratio, NFS acknowledges and agrees that
a negative value for a discrete value of a surrogate ratio is not physically meaningful.
However, the negative ratio does contribute to and more appropriately represents the
variability (albeit largely attributable to measurement variance) in the population of
surrogate ratios from which the UCL 95 is calculated. Truncation of the surrogate ratio
data set either by substituting a zero, substituting some fraction of the detection limit, or
excluding negative ratios would result in less variance and, in most cases, a less
conservative estimate of the surrogate ratio. Rather than truncate the surrogate ratio
data set, NFS considered the inclusion of the data as reported (including the
measurement variance which led to negative values) to be more technically correct,
typically more conservative, and consistent with the methodology outlined in the NRC-
approved DP.

NFS evaluated the suggestion that ratios with negative values simply be removed from
the data set. Truncating the data set by removing negative values was found to have
little to no impact on the radionuclide concentrations and their contribution to sample
sum-of-fractions (SOFs). However, expunging negative ratios from the data set does
not mean that the resulting residual data will conform to the statistical assumptions of
linearity and normality underlying the estimate of the UCL 95.

In the final analysis, no treatment of surrogate ratios was found to satisfy the issues and
questions raised in the NRC's RAI. Therefore, in deference to the issues surrounding
the appropriateness of surrogate ratios raised, NFS is proposing a departure from the
surrogate ratio concept when implementing the SS-DCGL process for the North Site.
The proposed revised approach does not rely on inferential statistical methods and,
therefore, is not subject to the underlying assumptions common to such methods.

NFS proposes that the concentrations of radionuclides that had previously been inferred
based upon surrogate ratios are instead evaluated directly (no surrogate relationships
assumed). This is not to say that NFS intends to measure each of the 10 inferred
radionuclides on every sample. NFS will measure these 10 radionuclides of concern in
approximately 10% of the samples collected just as it has done in the past and in
accordance with approved plans and procedures. To account for the possible presence
and impact of these nuclides in the SU, NFS proposes the following alternate
methodology:

1. Determine the maximum reported concentration as measured and appropriately
validated during the subsurface characterization process for each of the 10
inferred radionuclides.

2. Compare the maximum concentrations (from step 1) with the radionuclide's
corresponding surface soil DCGL.
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3. Determine the composite SOFs contributed by the maximum concentrations in a
classic SOF calculation.

4. De-rate the surface soil DCGL for each of the 3 gamma-emitting radionuclides
that are measured in every sample (Am-241, Th-232, and U-235) by the
composite SOF "consumed" by the other 10 radionuclides.

5. Apply the SS-DCGL methodology to the 3 gamma-emitting radionuclides using
de-rated surface soil DCGLs.

This method does not rely on statistical procedures which presuppose that certain
conditions are met in order to be valid. It avoids the use of negative surrogate ratios
that are not physically meaningful. If the maximum reported value for a radionuclide is
negative, a zero concentration would be inserted in the SOF calculation described
above.
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RAI # 2. Demonstrate that methods used to calculate the UCL9s surrogate ratios,
and the assumptions required for those methods, are appropriate.
Specifically, (i) justify the continued use of negative ratios to calculate
the UCL 95, or remove negative ratios (actually, remove ratios based on
negative concentrations); (ii) justify that the statistical methods used to
calculate the UCLg5 is appropriate; (iii) justify that basing ratios on the
alpha-spectroscopy measurements of the surrogate radionuclides (Am-
241, U-235, and Th-232) are appropriate; and (iv) ensure that
meaningless ratio results are not created from missing concentration
data. As appropriate, describe the methods used.

Basis of RAI:

As discussed in Request 1, NFS has included many negative ratios in its dataset used
to calculate UCL95 surrogate ratios. These negative values have no physical meaning.
The NRC staff evaluated the impact of negative values for some cases, by recalculating
UCL 95 values (using t-statistic method). In some cases, if only positive ratios are used,
the UCL95 would be substantially higher. (The NRC staff acknowledges that in some
cases the UCL 95 may be lower; there may be counteracting effects of higher mean ratio
but lower standard deviation when negative values are removed.) Thus, the inclusion of
negative ratios in the method used by NFS for calculating the UCL 95 is non-conservative
in some cases. NFS has not provided any justification that negative values of ratios
should be used (or alternatively, how to deal with negative values) in determining a
surrogate ratio to be used for estimating the difficult-to-measure (or hard-to-detect)
radionuclides.

As mentioned above, it appears to the NRC staff that a one-sample z-statistic was used
to determine the UCL95. Use of a z-statistic makes use of some assumptions including,
(i) the distribution of means is normally distributed and (ii) the variance of the population
is known. The assumption of normality may be appropriate when the sample size is
large, based on the Central Limit Theorem. With removal of the negative ratios, the
number of ratio values can be fairly small, where the Central Limit Theorem may not
apply. However, NFS has provided no information on applicability to the surrogate ratios
data. To the NRC staff, the assumption that the variance is known seems inappropriate
to the data obtained for surrogate ratios. In Sections 5.7.1 through 5.7.5 (Figures 5-
60A, 5-61, 5-62, 5-63, and 5-64A) of the FSSR, NFS compares the statistics of the
surrogate ratios obtained from the historical measurements (pre-final status survey
[FSS]) to those of the FSSR measurements. Based on these comparisons, the sample
standard deviations (which would be used as estimates of the population standard
deviations) from the historical data are, in most cases, substantially different from those
from the FSS data. The NRC staff concludes that it is inappropriate to assume the
population variance of the ratios is known. If the assumption of normality is reasonable,
a t-statistic could be appropriately used where the variances are not known. NFS's
implementation of a z-statistic could be non-conservative in some cases (the z-statistic
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itself would provide a lower estimate of the UCL95 than would a t-statistic, but it also
appears that NFS may have used the upper limit of a two-sided 95 percent confidence
interval, which would overestimate the UCL95). The NRC staff also concludes that it
may be inappropriate to assume normality of the mean ratios, and this has not been
addressed by NFS.

The ratios calculated by NFS are based on the alpha-spectroscopy (alpha-spec)
measurement of the surrogate radionuclide. However, the UCL 95 ratio is applied to the
gamma-spectroscopy (gamma-spec) measurements of the surrogate radionuclides.
The NRC staff would usually expect ratios to be developed using the same type of data
to which it would be applied (i.e., in this case, based on the gamma-spec
measurements since those are used to predict the hard-to-detect concentrations). It
may be that the alpha-spec measurements are considered better measurements than
the gamma-spec measurements, or perhaps the ratios developed using the alpha-spec
measurements are considered more conservative. However, NFS has not justified why
the alpha-spec measurements are used to calculate the ratios.

In addition, the NRC staff notes that in one case data appears to have been created
(perhaps inadvertently) where a result was not available. Based on results in Table 4-4
of the FSSR, for SU 8, Sample 0203-E does not have a result for Tc-99 concentration.
However, a result for the ratio Tc-99/U-235 is provided (the ratio provided is zero, which
may result from the spreadsheet dividing a missing data point by a present data point)
in the table, and appears to have been used in determining the UCL95. This may not
have a large impact on the UCL 95 determination, but this error should be corrected.

The NRC staff concludes that the methods used by NFS to calculate the UCL 95 are not
clearly described in the FSSR or in the DP, and the methods have not been
demonstrated to be appropriate.

NFS RESPONSE:

See response to RAI #1. All issues and questions raised in RAI #2 are obviated by
NFS' proposed modification to the use of surrogate ratios.
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RAI # 3. Separate SU 19 into multiple survey units or provide additional

justification that the existing demarcation is appropriate.

Basis of RAI:

The DP discusses survey unit demarcation in Section 2.7 of Chapter 5, Appendix B.
NFS states that survey units are laterally demarcated using the same concepts and
criteria described in the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM). Section 4.6 of the MARSSIM (NRC, 2000) discusses identifying survey
units. MARSSIM indicates that a goal is to distribute survey data points relatively
uniformly among areas of similar contamination potential (emphasis added here by
NRC staff). MARSSIM recommends that sites be divided into survey units that share a
common history or other characteristics, or are naturally distinguishable from other
portions of the site. MARSSIM also suggests a maximum area for a Class 1 land survey
unit of 2000 M 2 . Based on the MARSSIM guidance, it appears to NRC staff that SU 19
should be divided into multiple survey units, based on the following.

Section 2.9 of the FSSR describes the survey design for SU 19. SU 19 is described as
having areas that seem to NRC staff to have different histories and/or are naturally
distinct: (i) elevated concentrations may still be present in the far northwest corner and
in a small area to the west-northwest in the SU; (ii) the west half of SU 19 is an area
that was part of the evaporation pond and was remediated (excavated); and (iii) the east
half of SU 19 encompasses a small protected wetlands area, which was not remediated
and for which historical data indicate no elevated radioactivity exists. To NRC staff,
these three areas would have different contamination potential. In particular, it appears
that the wetlands area may have very low contamination potential, while the remediated
evaporation pond area and the small areas of potentially elevated concentrations would
have more significant potential for contamination, based on the contamination
previously in the area. The history of the wetlands area is different from the evaporation
pond area that was excavated. If these areas are combined, in some sense the
wetlands area, which is expected to not have any elevated contamination, would be
diluting (in terms of contamination potential) the rest of the SU. In addition, SU 19 is
larger than the recommended size for Class 1 SUs. To the NRC staff, this situation is
inconsistent with the MARSSIM concept that survey units should have a similar
contamination potential. NFS has not provided justification that these areas of SU 19
have similar contamination potential, such that they should all be combined in a single
SU.

NFS RESPONSE:

Areal Size
In a letter dated December 3, 2009, the NRC requested that NFS provide additional
information relative to questions the NRC had encountered during its review of the Final
Status Survey Report for Survey Units 1, 3, and 10. The NRC requested justification for
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a SU size larger than 2000 m 2 in area. The NFS response (submitted to the NRC in a
letter dated December 31, 2009, and accepted by the NRC) is restated below.

This size limitation commitment in Section 5.0 of the DP does stem from
the suggested maximum areal size for class I survey units found in
MARSSIM (Section 4.6). MARSSIM suggests that "survey units should be
limited in size based upon classification, exposure pathway modeling
assumptions, and site-specific conditions." It goes on to explain that the
suggested areal limitation in survey unit size for class 1 & 2 areas
"ensures that each area is assigned an adequate number of data points."

It is logical to suppose that in class 1 areas, the contaminants could be
more heterogeneously distributed than in class 2 areas, and likewise more
so in class 2 areas than in class 3 areas. It is also logical to suppose that
there is a greater potential for contamination to occur in class 1 areas
(locally) in concentrations that might be significant (e.g., concentrations
and volumes that impact dose) as compared to class 2 or 3 areas. In
MARSSIM, scan surveys of the surfaces in the survey unit are relied upon
to ensure that localized anomalies exceeding the DCGLEMC (of sufficient
size and concentration) do not go undetected, while sample size
(coreholes in our case) is calculated based solely on the likelihood that the
survey unit will pass the DCGLw criteria. This is the fundamental logic
used in MARSSIM guidance. In MARSSIM, the minimum sample size is
calculated to render a number of samples that will likely be required to
overturn the null hypothesis and thereby demonstrate with the appropriate
level of statistical confidence that the mean or median radioactivity
concentration in the survey unit is less than the DCGLw only. In such a
scenario, limiting the areal size of the survey unit based upon
classification drives the user to a more spatially dense sampling design.

There is no apparent mathematical support for, or derivation associated
with, the survey unit size limitation suggested in MARSSIM. It is simply
intended to "force" more densely spaced sampling in survey units with
greater potential for localized anomalies, thereby reducing the likelihood
that a significant anomaly would go undetected even with a scan survey,
most of which are simply qualitative measures.

In contrast, the FSS methodology described in Appendix B of the DP and
used to assess the residual radioactivity in survey unit 10 (among others),
while incorporating many analogs to the MARSSIM concepts and criteria,
is not dependent upon scan surveys to demonstrate compliance with the
established regulation. The Appendix B methodology calculates both the
minimum sample size likely required to satisfy the DCGLw and the spatial
sampling density (corehole density) required to satisfy the DCGLEMc. Both
of these calculations are done without respect to (in deference to) survey
unit classification. Indeed, within MARSSIM itself, the only difference in
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the treatment of a class 1, 2 and 3 survey unit is the percentage of area to
be scanned and the somewhat arbitrary limitation on its size. Both of
these differences are accounted for in the Appendix B method FSS design
when the number and spacing of coreholes is mathematically and
independently derived for each survey unit, thus eliminating the need for
spatial limitations based on survey unit classification.

In a letter dated June 15, 2010, written in response to the explanation (shown above)
provided by NFS, the NRC states, "The NRC staff agrees with the discussion to the
extent that it applies to the subsurface methodology and concludes that the
limitation of SU size is not necessary for the subsurface methodology."

SU 19 Demarcation
In January 2007, NFS submitted its Characterization Plan for Security Zone, Burial
Ground and Ponds Areas to the NRC for review. The primary objective of this
characterization plan was to assess the concentrations of residual radioactivity in
subsurface soils across the North Site so that effective remediation strategies could be
developed and implemented at the site. The characterization plan presented the
proposed SU boundaries, borehole densities, and number of boreholes for each SU.
The NRC provided no comments to the proposed design of SU 19.

The sampling design of SU 19 was completed using the guidelines and procedures that
have been practiced throughout this radiological characterization effort, beginning in
2007. The minimum number of data points (boreholes) required to satisfy the SU wide
area statistical test was determined in exactly the same manner as that described in
MARSSIM for application to surface soils. Furthermore, borehole densities were
adjusted to provide reasonable assurance that a local deposit in subsurface soil having
a significant amount of radioactivity does not go undetected. This process, detailed in
Section 3.3 of the current version of the characterization plan (Revision 7) and in
Sections 2.6.2 and 2.6.3 of the FSSR, is conceptually analogous to the grid spacing
adjustment for surface soils when it becomes necessary to compensate for inadequate
scan detection sensitivity, as described in MARSSIM.

Furthermore, the appropriate demarcation of SUs takes on substantially greater
consequence (for the licensee) when the SS-DCGL methodology is employed.
Consider the following:

The surface soil survey means and methods used in MARSSIM rely on
scanning (to the extent that scanning is used) to divulge deposition
anomalies that might belie an appropriate demarcation of the SU. A
licensee might be tempted to make SUs larger than what might be
statistically appropriate simply because it would be difficult to distinguish
between an area that was comprised of two distinct deposition populations
and an area that had a single population and a localized hot spot. NFS
has observed that it is common practice in the industry to simply
demarcate SUs in convenient blocks guided almost entirely by the
suggested MARSSIM size limitation and without consideration for the
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weightier matters that should be considered in the demarcation of SUs.
Such an approach, while having the appearance of compliance and
propriety, truly undermines the statistical underpinnings in MARSSIM.

In contrast, NFS has given careful consideration to the matter of SU
demarcation. The SS-DCGL method demands such. As described
above, the frequency (or areal density) of coreholes required in a SU is
based both on the wide area average (analog to MARSSIM) and the
potential for locally elevated concentrations of radioactivity. If NFS were
to indiscriminately include small areas with a history of elevated
radioactivity into a larger SU, the required corehole density would be much
greater over the entire SU. The economic implications of corehole density
cannot be overstated. NFS would not choose to include small areas, such
as the far northwest corner or the small area to the west-northwest, in a
larger SU if there was a credible chance that they would impact the
required corehole density in the SU. In other words, the SS-DCGL
method incorporates a natural, economically incentivized basis for the
licensee to carefully and appropriately demarcate SUs. This is precisely
why one sees some very small SUs among the 20 demarcated SUs in the
NFS North Site characterization plan.

The results of the characterization data from SU 19 that are presented in this FSSR
confirm that NFS' survey design for SU 19, including its demarcation, was appropriate.
The data demonstrates that there are no locally elevated regions of activity. There are
no apparent spatially-oriented trends in radioactivity concentrations that might suggest
multiple deposition mechanisms and, thus, the need for subdividing the SU.
Furthermore, the residual radioactivity in SU 19 is comparable to naturally-occurring
levels of radioactivity in background. No sample from SU 19 had a SOFNET value
greater than 1.0 when compared with the surface DCGLs (most restrictive DCGLs).

Analytical data obtained from coreholes 723-727 (Figure 2-26 of the FSSR, included
below) suggest that no such elevated activity is present in the far northwest corner or in
the area to the west-northwest in the SU. Gamma spectroscopy analyses performed by
NFS' analytical laboratory as well as gamma spectroscopy, alpha spectroscopy, and
liquid scintillation analyses performed by an off-site laboratory (ALS-Paragon) and the
NRC's regulatory confirmation samples (taken from samples 719-B, 723-C, and 725-C)
demonstrate that concentrations of residual radioactivity in SU 19 are not elevated.
Rather, concentrations of radioactivity in all regions of this SU are comparable to
concentrations expected to be found in non-impacted soils.

Based on these observations, NFS believes that SU 19 was appropriately demarcated.
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Figure 2-26 Survey Unit 19 Corehole Locations


