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DRAFT

U.S. Nuclear Regulatory Commission (NRC's) Review of the
Updated Baseline Human Health Risk Assessment (HHRA) - March 2011

for the United Nuclear Corporation (UNC),
Church Rock Tailings Site, License No. SUA -1472

(April 20, 2011)

The current Human Health Risk Assessment (HHRA) was undertaken to provide current risk
estimates associated with groundwater that has been impacted by seepage from the Church
Rock Mill tailings pile. Outlined below is the NRC's evaluation of the HHRA. The NRC's
responses are formatted to address certain sections of the HHRA report that were provided by
UNC to address the risk assessment comments in the September 2, 2010 letter
[ML103130034]:

Sub-section 1.2.1: Site-Specific Risk Assessment Obiectives
Obiective No. 1 : Provide updated risk estimates using recent groundwater data and current
risk assessment methods;

NRC's Response: The first objective was fulfilled by providing updated risk estimates with
the data that was collected from an eight-quarter period (July 2006 through April 2008
inclusive) of performance monitoring data, which was said to be "representative of current
conditions." This data was said to be the most recent eight quarters of sampling available at
the time of the calculations, but the report identifies increased lead-210 concentrations from
sampling events that occurred in October 2010. The report contradicts itself with regard to
being representative of current conditions since some constituent levels have increased
since 2008.

Jancin: The increase in reported Pb-210 concentrations in October 2010 cannot reflect the
synchronous, site-wide development of such concentrations. Rather, the increase reflects
changes in the lab's analytical procedures. It is more accurate to refer to the increase as
reflecting lower Minimum Detectable Concentrations (i.e., sample-specific detection
thresholds) being achieved by the lab - there is no basis for concluding the opposite, that is,
that the concentrations have increased since 2008.

Does NRC think that some other constituent levels have increased since 2008?

The eight-quarter period covered in the dataset from which the EPCs were calculated was
current at the time of issuance of the related report (N.A. Water Systems, December 5,
2008). Rerunning the statistical calculations is extremely unlikely to lead to any substantial
changes to the resultant values.
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Objective No. 1, Bullet 2: Address carcinogenic and non-carcinogenic risk posed by the
Chemicals of Concern (COC), which should include both radiologic and non-radiologic COC;

NRC's Response: The report has identified both the carcinogenic and non-carcinogenic
risks posed by radiological and non-radiological COC.

Jancin: OK.

Objective No. 2: Discuss the protection of human health in terms of cancer and non-cancer risk
associated with groundwater exposure to support the Site-Wide Supplemental Feasibility Study
(SWSFS), which will reassess and potentially change the existing baseline remediation
standards or levels set forth in the Environmental Protection Agency's (EPA's) 1988 ROD;

NRC's Response: The final version of the SWSFS is incomplete at this time, but the
knowledge gained from this HHRA in regard to potential risk from groundwater exposure
could provide some information to support the SWSFS as well as the Zone-1 ACL
application for chloroform and nickel.

Jancin: OK.

Objective No. 3: Provide a basis for comparing remedial alternatives by quantitatively evaluating
the risk posed by groundwater exposure for each of the remedial alternatives to demonstrate
the potential for achieving the Remedial Action Objectives (RAO's) and groundwater protection
standards established at the Site;.

NRC's Response: The HHRA provided an extremely conservative assessment of the
potential risks associated with seepage impacted groundwater, which included upgradient
anthropogQnic sources of contamination (i.e. background) as well as exposure from
ingestion, inhalation, and dermal contact with tailings-impacted groundwater. The inclusion
of constituents that are below background makes the validity of some scenarios in the
assessment questionable. The results do not show the sole impact from milling operations
but rather, a cumulative risk from licensee milling operations, natural sources and
upgradient mining operations that have impacted the groundwater at the site.

Pursuant to the NRC's regulation, including background into the risk assessment would be
inconsistent with 10 CFR 40, Appendix A, Criterion 5B(6), which states "Conceptually,
background concentrations pose no incremental hazards and the drinking water limits in
paragraph 5C state acceptable hazards.... ". The HHRA report provides an analysis of the
impacts from constituent levels found in background locations, but the summary table in
Section 7 included background risk in the final calculations.

Jaricin: The first summary table in Section 7 of the HHRA is embedded in the text on p. 55-
56. The last sentence in the first paragraph on p. 56 states, "These calculations may
accurately reflect the combined risk of exposure to the seepage-impacted and non-seepage-
impacted (i.e., background) groundwater, but likely overestimate the risk associated with
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seepage-impacted groundwater due to the non-seepage-impacted COC concentrations."
On p. 57 background COPC concentrations comprise the first bulleted uncertainty factor
associated with the risk assessment results. The key point is that background
concentrations are associated with calculable risks. Consistent with EPA risk assessment
guidance regarding background concentrations (EPA, 2002; also highlighted below in
yellow), COPCs that are present in both impacted and background groundwater have been
carried through the quantitative risk assessment calculations of seepage-impacted
groundwater. "COPCs that have both release-related and background-related sources
should be included in the risk assessment" (EPA, 2002, p. 6).

Section 7.2 of the HHRA discusses the specific criteria and rationale for selecting the COCs
from the COPCs. Page 59 of that report states (second bullet from the top): "Where
background COPC concentrations exceed COPC concentrations in seepage impacted
water, COPCs may be eliminated from further consideration as COCs." Based on this and
the other criteria, the final summary table in the HHRA, which is embedded within the text on
pages 59-60, shows that based on background concentrations the following constituents
were not selected as COCs:

Southwest Alluvium: arsenic, cobalt, radium-226, radium-228.
Zone 1: manganese, vanadium, arsenic, radium-226, radium-228, thorium-230.
Zone 3: molybdenum, uranium, uranium isotopes.

Obiective No. 4: Identify the maximum permissible levels of COC's at the Point of Compliance
(POC) that are protective of human health and the environment at the Point of Exposure (POE)
in accordance with the NRC requirements set forth in 10 CFR 40, Appendix A.

NRC's Response: This objective was not resolved in the HHRA and UNC is presently
evaluating the feasibility of conducting numerical groundwater modeling of Zone 3. The
results of this task are pending and it is premature to define maximum permissible COC
concentrations at a given POC. UNC indicated that they will work with NRC to determine the
most appropriate approach to these POC-POE issues.

Jancin: This is one of several key aspects of the different regulatory requirements
associated with EPA (the primary recipient of the HHRA) and NRC (and there are different
requirements under New Mexico's WQCC). Resolution of the NRC POC-POE issues needs
to happen.

Section 3 - Exposure Pathway
NRC's Response: Groundwater is the only seepage-impacted medium, there is no current
exposure to seepage-impacted groundwater (EPA, 2008) and there is no potential for future
human exposure to groundwater in the property owned by UNC (Sections 2 and 36). Therefore,
potential future exposure to seepage-impacted groundwater could occur only at exposure points

u~s.NRCs Cmmens o th HHR Reort- 201 PgeI
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outside Sections 2 and 36. However, this potential exposure outside the licensed boundary is
unlikely due to limitations within each of the impacted aquifers as described below.

Jancin: OK.

Sub-section 3.3.3 Dermal Pathway
NRC's Response: As described in Sub-section 3.3.3, dermal absorption is typically not an
important exposure route for radionuclides and it has not been evaluated for radionuclides
within this risk assessment. The dermal pathway in radiological assessments is a generally
accepted and widely practiced approach given that the radiological risk from dermal exposure is
negligible compared to the radiological risk from the ingestion, inhalation, and external exposure
pathways. RESRAD does not include a dermal pathway since there are no dermal slope factors
for radionuclides.

Jancin: OK.

Section 2 : Identification of Chemicals of Potential Concern
NRC's Response: The representativeness of the conclusions are of concern due to the fact that
~•o.•foe• "ofl&ca'ti6on. have not been approved by the NRC and the data set used in the
HHRA may not be representative of conditions in the future. In summary, the impacted
statistical evaluation (HHRA, Appendix B) states that concentrations found in wells located in
Section 2 were excluded from the statistical calculations where evidence of seepage impact was
equivocal or clearly absent. Some wells located on the property boundary in section 2 have-
constituent concentrations much higher than those used for the HHRA.

Jancin: Excluding the laboratory issues that resulted in increased Pb-210 detections in
October 2010, in what sense does NRC suppose that the data set used in the HHRA may not
be representative of conditions in the future? UNC has 22 years of quarterly groundwater.
quality analytical results that are tied to an extensive monitoring well network covering over
8,000 ft from northeast to southwest. The annual corrective action reports provide detailed
analysis of concentration-time trends for key constituents in key wells in all three
hydrostratigraphic units.

EPA guidance emphasizes the assessment of water quality outside of Section 2. For this
reason, UNC primarily selected wells outside of Section 2 for the datasets toward calculating the
EPCs. One exception is the inclusion of Southwest Alluvium well 509-D, which is in Section 2,
because without it the dataset did not meet the requirements of EPA's ProUCL application.

EPA and NRC approved the background statistics report (N.A. Water Systems, October 2008)
and the EPCs report (N.A. Water Systems, December 2008), and the underlying classifications
of wells, in time and space, as either impacted or background.

U.S. NRC's Talking Points on the HHRA Report - 2011 Page 4
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Without iDNt-bf .56C4rja approved, a conservative evaluation should include the
wells near the property boundary since little attenuation would occur between the monitoring
wells and the proximal boundary of the property.

Jancin: The EPCs are generated statistically and represent the impacted water quality outside
of Section 2 but otherwise relatively close to the Section 2 boundary. In this overall comment,
the reader may be confused by references to both "point of exposure" locations and "exposure
point locations" (see green highlights above). In context, UNC assumes that the latter term
refers to the locations of wells from which EPCs were calculated; however, the EPCs apply to
the entire hydrostratigraphic unit in proximity (but outside of) Section 2 and, as such, they are
not singularly location-specific.

There also appears to be insufficient monitoring located beyond the property boundary near the
Zone I remedial action target area to make a reasonable assumption that attenuation is in fact
taking place.

Jancin: Attenuation of multiple constituents in Zone 1, from the eastern boundary of Section 2
and into Section 1, is addressed in detail in the annual reports. In addition, the December 2008
Zone 1 ACL Application demonstrates that chloroform (total trihalomethanes) rapidly attenuates
to the east of Section 2. We have 22 years of empirical evidence. I have prepared a short
PPt presentation on this topic that we can look at if the group is interested.

The assumption is made that the stated background concentrations and impacted
concentrations have been accepted by the EPA.

Jancin: This is not an assumption on the part of UNC - see the EPA, February 11, 2009 letter
of approval of the statistical work by UNC. In addition, oral approval was given at the end of a
sequence of conference calls, involving all the stakeholder agencies, regarding the statistical
work and reporting.

In accordance with OS/ WER 6* 92885a 6-0uol oR- Backund ,knin the CERC L`Cleba-nup
Pro grami constituents from impacted areas with lower concentrations or concentrations that are
not different than those .found in the background investigation should be removed from
consideration as a COPC for quantification of risk. Also, 10 CFR 40, Appendix A, Criterion 5B
allows constituent levels found in background that are lower than the MCL to be set at the MCL.
Therefore, the following constituents should be removed from the HHRA for determination of
risk:

1. Southwest Alluvium
a. Arsenic - Maximum Concentration = 0.01 mg/I, MCL = 0.01 mg/I, 10 CFR 40, Appendix A,

Criterion 5C value = 0. 05 mg/I
b. Cobalt - Maximum Concentration = 0.01 mg/I, Background Concentration = 0.0121 mg/I
c. Chloroform - Maximum Concentration = 0.0155 mg/I, MCL = 0.08 mg/I
d. Thorium-230 - Maximum Concentration = 1.6 pCi//, MCL (Gross Alpha) = 15 pCi//
e. Radium-226 + Radium-228 Combined UCL95 of Mean = 0. 828 pCiii, MCL = 5 pCi/I

2. Zone-1
a. Arsenic - Maximum Concentration = 0.003 mg/I, MCL = 0.01 mg/I
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b. Nickel - Maximum Concentration = 0. 06 mg/I, Background Concentration = 0. 0602 mg/I
c. Uranium - Maximum Concentrations = 0. 0022 mg/l, MCL = 0. 03 mg/I
d. Chloroform - Maximum Concentration = 0.0155, MCL = 0.08 mg/1
e. Radium-226 + Radium-228 Combined UCL95 of Mean = 2.8 pCiIi, MCL = 5 pCi/I

The statistical distribution for manganese in background data should be compared to the
impacted distribution since both the max concentration and the statistical background value are
relatively similar.

3. Zone-3
a. Molybdenum - Maximum Concentration = 5.0 mg/I, Background Concentration = 17.4

mg/1
b. Chloroform - Maximum Concentration = 0.006 76, MCL = 0.08 mg/I

The statistical distribution for uranium in background data should be compared to the impacted
distribution since both the max concentration and the statistical background value are relatively
similar.

Jancin: I have not checked all the numbers above but I will assume they are correct. Earlier in
these responses, it was noted that "COPCs that have both release-related and background-
related sources should be included in the risk assessment" (EPA, 2002, p. 6).

To my knowledge, eliminating background COPCs from the risk assessment as NRC has
proposed here (i.e., comparing maximum historic concentrations to background concentrations
or MCLs) is not consistent with EPA risk assessment guidance. That said, UNC can rerun the
risk assessment calculations with the above constituents removed to be in adherence to
NUREG 1620.

UNC notes that while NRC does not classify manganese as a site-related, regulated constituent,
they are here asking for further statistical analysis of manganese in Zone 1. As well, they
request further statistical analysis of uranium in Zone 3. However, uranium did not make it to
the final Zone 3 COC list (see the table on p. .59-60 in the HHRA) because background
concentrations are higher than impacted water concentrations.

In Zone 3, the uranium background concentration (UCL95) is 0.107 mg/L with a maximum of
0.38 mg/L. The mean concentration is 0.0791 mg/L, and the median concentration is 0.039
mg/L.

The uranium EPC (UCL95) is 0.0431 mg/L with a maximum of 0.138 mg/L. Thus the
background maximum is - 2.8 times larger than the impacted maximum. The mean impacted
concentration is 0.0287 mg/L, and the median concentration is 0.0219 mg/L. All of these values
from both background and impacted datasets are important aspects of the statistical
distributions.

The nature of the suggested comparison of "statistical distributions" referred to in the final NRC
sentence, above, is unclear. A probability (Q-Q) plot for Zone 3 uranium in the EPCs dataset is
provided as Graph B 3.15 in the EPCs report (N.A. Water Systems, December 2008).

U.S. NRC's Talking Points on the HHRA Report - 2011 Page 6
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DRAFT

U.S. Nuclear Regulatory Commission (NRC's) Review of the
Updated Baseline Human Health Risk Assessment (HHRA) - March 2011

for the United Nuclear Corporation (UNC),
Church Rock Tailings Site, License No. SUA -1472

(April 20, 2011)

The current Human Health Risk Assessment (HHRA) was undertaken to provide current risk
estimates associated with groundwater that has been impacted by seepage from the Church
Rock Mill tailings pile. Outlined below is the NRC's evaluation of the HHRA. The NRC's
responses are formatted to address certain sections of the HHRA report that were provided by
UNC to address the risk assessment comments in the September 2, 2010 letter
[ML103130034]:

Sub-section 1.2.11: Site-Specific Risk Assessment Objectives
Objective No. 1 : Provide updated risk estimates using recent groundwater data and current
risk assessment methods;

NRC's Response: The first objective was fulfilled by providing updated risk estimates with
the data that was collected from an eight-quarter period (July 2006 through April 2008
inclusive) of performance monitoring data, which was said to be "representative of current
conditions." This data was said to be the most recent eight quarters of sampling available at
the time of the calculations, but the report identifies increased lead-210 concentrations from
sampling events that occurred in October 2010. The report contradicts itself with regard to
being representative of current conditions since some constituent levels have increased
since 2008.

Jancin: The increase in reported Pb-210 concentrations in October 2010 cannot reflect the
synchronous, site-wide development of such concentrations. Rather, the increase reflects
changes in the lab's analytical procedures. It is more accurate to refer to the increase as
reflecting lower Minimum Detectable Concentrations (i.e., sample-specific detection
thresholds) being achieved by the lab - there is no basis for concluding the opposite, that is,
that the concentrations have increased since 2008.

Does NRC think that some other constituent levels have increased since 2008?

The eight-quarter period covered in the dataset from which the EPCs were calculated was
current at the time of issuance of the related report (N.A. Water Systems, December 5,
2008). Rerunning the statistical calculations is extremely unlikely to lead to any substantial
changes to the resultant values.

U.S. NRC's Comments on the HHRA Report - 2011 Page 1
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Obiective No. 1, Bullet 2: Address carcinogenic and non-carcinogenic risk posed by the
Chemicals of Concern (COC), which should include both radiologic and non-radiologic COC;

NRC's Response: The report has identified both the carcinogenic and non-carcinogenic
risks posed by radiological and non-radiological COC.

Jancin: OK.

Objective No. 2: Discuss the protection of human health in terms of cancer and non-cancer risk
associated with groundwater exposure to support the Site-Wide Supplemental Feasibility Study
(SWSFS), which will reassess and potentially change the existing baseline remediation
standards or levels set forth in the Environmental Protection Agency's (EPA's) 1988 ROD;

NRC's Response: The final version of the SWSFS is incomplete at this time, but the
knowledge gained from this HHRA in regard to potential risk from groundwater exposure
could provide some information to support the SWSFS as well as the Zone-1 ACL
application for chloroform and nickel.

Jancin: OK.

Obiective No. 3: Provide a basis for comparing remedial alternatives by quantitatively evaluating
the risk posed by groundwater exposure for each of the remedial alternatives to demonstrate
the potential for achieving the Remedial Action Objectives (RAO's) and groundwater protection
standards established at the Site;.

NRC's Response: The HHRA provided an extremely conservative assessment of the
potential risks associated with seepage impacted groundwater, which included upgradient
anthropogenic sources of contamination (i.e. background) as well as exposure from
ingestion, inhalation, and dermal contact with tailings-impacted groundwater. The inclusion
of constituents that are below background makes the validity of some scenarios in the
assessment questionable. The results do not show the sole impact from milling operations
but rather, a cumulative risk from licensee milling operations, natural sources and
upgradient mining operations that have impacted the groundwater at the site.

Pursuant to the NRC's regulation, including background into the risk assessment would be
inconsistent with 10 CFR 40, Appendix A, Criterion 5B(6), which states "Conceptually,
background concentrations pose no incremental hazards and the drinking water limits in
paragraph 5C state acceptable hazards.... ". The HHRA report provides an analysis of the&
impacts from constituent levels found in background locations, but the summary table in
Section 7 included background risk in the final calculations.

Jancin: The first summary table in Section 7 of the HHRA is embedded in the text on p. 55-
56. The last sentence in the first paragraph on p. 56 states, "These calculations may
accurately reflect the combined risk of exposure to the seepage-impacted and non-seepage-
impacted (i.e., background) groundwater, but likely overestimate the risk associated with

U.S. NRC's Talking Points on the HHRA Report - 2011 ,Page 2
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seepage-impacted groundwater due to the non-seepage-impacted COC concentrations."
On p. 57 background COPC concentrations comprise the first bulleted uncertainty factor
associated with the risk assessment results. The key point is that background
concentrations are associated with calculable risks. Consistent with EPA risk assessment
guidance regarding background concentrations .(EPA, 2002; also highlighted below in
yellow), COPCs that are present in both impacted and background groundwater have been
carried through the quantitative risk assessment calculations of seepage-impacted
groundwater. "COPCs that have both release-related and background-related sources
should be included in the risk assessment" (EPA, 2002, p. 6).

Section 7.2 of the HHRA discusses the specific criteria and rationale for selecting the COCs
from the COPCs. Page 59 of that report states (second bullet from the top): "Where
background COPC concentrations exceed COPC concentrations in seepage impacted
water, COPCs may beeliminated from further consideration as COCs." Based on this and
the other criteria, the final summary table in the HHRA, which is embedded within the text on
pages 59-60, shows that based on background concentrations the following constituents
were not selected as COCs:

Southwest Alluvium: arsenic, cobalt, radium-226, radium-228.
Zone 1: manganese, vanadium, arsenic, radium-226, radium-228, thorium-230.
Zone 3: molybdenum, uranium, uranium isotopes.

Objective No. 4: Identify the maximum permissible levels of COC's at the Point of Compliance
(POC) that are protective of human health and the environment at the Point of Exposure (POE)
in accordance with the NRC requirements set forth in 10 CFR 40, Appendix A.

NRC's Response: This objective was not resolved in the HHRA and UNC is presently
evaluating the feasibility of conducting numerical groundwater modeling of Zone 3. The
results of this task are pending and it is premature to define maximum permissible COC
concentrations at a given POC. UNC indicated that they will work with NRC to determine the
most appropriate approach to these POC-POE issues.

Jancin: This is one of several key aspects of the different regulatory requirements
associated with EPA (the primary recipient of the HHRA) and NRC (and there are different
requirements under New Mexico's WQCC). Resolution of the NRC POC-POE issues needs
to happen.

Section 3 - Exposure Pathway
NRC's Response: Groundwater is the only seepage-impacted medium, there is no current
exposure to seepage-impacted groundwater (EPA, 2008) and there is no potential for future
human exposure to groundwater in the property owned by UNC (Sections 2- and 36). Therefore,
potential future exposure to seepage-impacted groundwater could occur only at exposure points

U.S. NRC's Comments on the HHRA Report - 2011 Page 3
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outside Sections 2 and 36. However, this potential exposure outside the licensed boundary is
unlikely due to limitations within each of the impacted aquifers as described below.

Jancin: OK.

Sub-section 3.3.3 Dermal Pathway
NRC's Response: As described in Sub-section 3.3.3, dermal absorption is typically not an
important exposure route for radionuclides and it has not been evaluated for radionuclides
within this risk assessment. The dermal pathway in radiological assessments is a generally
accepted and widely practiced approach given that the radiological risk from dermal exposure is
negligible compared to the radiological risk from the ingestion, inhalation, and external exposure
pathways. RESRAD does not include a dermal pathway since there are no dermal slope factors
for radionuclides.

Jancin: OK.

Section 2: Identification of Chemicals of Potential Concern
NRC's Response: The representativeness of the conclusions are of concern due to the fact that

pxosue oint lca6tion have not been approved by the NRC and the data set used in the
HHRA may not be representative of conditions in the future. In summary, the impacted
statistical evaluation (HHRA, Appendix B) states that concentrations found in wells located in
Section 2 were excluded from the statistical calculations where evidence of seepage impact was
equivocal or clearly absent. Some wells located on the property boundary in section 2 have
constituent concentrations much higher than those used for the HHRA.

Jancin: Excluding the laboratory issues that resulted in increased Pb-210 detections in
October 2010, in what sense does NRC suppose that the data set used in the HHRA may not
be representative of conditions in the future? UNC has 22 years of quarterly groundwater
quality analytical results that are tied to an extensive monitoring well network covering over
8,000 ft from northeast to southwest. The annual corrective action reports provide detailed
analysis of concentration-time trends for key constituents in key wells in all three
hydrostratigraphic units.

EPA guidance emphasizes the assessment of water quality outside of Section 2. For this
reason, UNC primarily selected wells outside of Section 2 for the datasets toward calculating the
EPCs. One exception is the inclusion of Southwest Alluvium well 509-D, which is in Section 2,
because without it the dataset did not meet the requirements of EPA's ProUCL application.

EPA and NRC approved the background statistics report (N.A. Water Systems, October 2008)
and the EPCs report (N.A. Water Systems, December 2008), and the underlying classifications
of wells, in time and space, as either impacted or background.

u.s. NRC's Talking Points on the HHRA Report - 2011 Page 4
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Without oin6t, ofelca approved, a conservative evaluation should include the
wells near the property boundary since little attenuation would occur between the monitoring
wells and the proximal boundary of the property.

Jancin: The EPCs are generated statistically and represent the impacted water quality outside
of Section 2 but otherwise relatively close to the Section 2 boundary. In this overall comment,
the reader may be confused by references to both "point of exposure" locations and "exposure
point locations" (see green highlights above). In context, UNC assumes that the latter term
refers to the locations of wells from which EPCs were calculated; however, the EPCs apply to
the entire hydrostratigraphic unit in proximity (but outside of) Section 2 and, as such, they are
not singularly location-specific.

There also appears to be insufficient monitoring located beyond the property boundary near the
Zone 1 remedial action target area to make a reasonable assumption that attenuation is in fact
taking place.

Jancin: Attenuation of multiple constituents in Zone 1, from the eastern boundary of Section 2
and into Section 1, is addressed in detail in the annual reports. In addition, the December 2008
Zone 1 ACL Application demonstrates that chloroform (total trihalomethanes) rapidly attenuates
to the east of Section 2. We have 22 years of empirical evidence. I have prepared a short
PPt presentation on this topic that we can look at if the group is interested.

The assumption is made that the stated background concentrations and impacted
concentrations have been accepted by the EPA.

Jancin: This is not an assumption on the part of UNC - see the EPA, February 11, 2009 letter
of approval of the statistical work by UNC. In addition, oral approval was given at the end of a
sequence of conference calls, involving all the stakeholder agencies, regarding the statistical
work and reporting.

In accordance with OSWER_9285.'6-Q7P, Role of Background -in *the .CERCLA Cleanup

rgrqm, constituents from impacted areas with lower concentrations or concentrations that are
not different than those found in the background investigation should be removed from
consideration as a COPC for quantification of risk. Also, 10 CFR 40, Appendix A, Criterion 5B
allows constituent levels found in background that are lower than the MCL to be set at the MCL.
Therefore, the following constituents should be removed from the HHRA for determination of
risk:

1. Southwest Alluvium
a. Arsenic - Maximum Concentration = 0.01 mg/I, MCL = 0.01 mg/I, 10 CFR 40, Appendix A,

Criterion 5C value = 0. 05 mg/I
b. Cobalt - Maximum Concentration = 0.01 mg/I, Background Concentration = 0.0121 mg/I
c. Chloroform - Maximum Concentration = 0.0 155 mg/I, MCL = 0.08 mg/I
d. Thorium-230 - Maximum Concentration = 1.6 pCiOl, MCL (Gross Alpha) = 15 pCi/I
e. Radium-226 + Radium-228 Combined UCL95 of Mean = 0. 828 pCi/I, MCL = 5 pCi/I

2. Zone-1
a. Arsenic - Maximum Concentration = 0.003 mg/I, MCL = 0.01 mg/I
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b. Nickel - Maximum Concentration = 0.06 mg/7, Background Concentration = 0.0602 mg/I
c. Uranium - Maximum Concentrations = 0.0022 mg/1, MCL = 0.03 mg/I
d. Chloroform - Maximum Concentration = 0.0155, MCL = 0.08 mg/I
e. Radium-226 + Radium-228 Combined UCL95 of Mean = 2.8 pCi/I, MCL = 5 pCi/I

The statistical distribution for manganese in background data should be compared to the
impacted distribution since both the max concentration and the statistical background value are
relatively similar.

3. Zone-3
a. Molybdenum - Maximum Concentration = 5.0 mg/I, Background Concentration = 17.4

mg/I
b. Chloroform - Maximum Concentration = 0.006 76, MCL = 0.08 mg/I

The statistical distribution for uranium in background data should be compared to the impacted
distribution since both the max concentration and the statistical background value are relatively
similar.

Jancin: I have not checked all the numbers above but I will assume they are correct. Earlier in
these responses, it was noted that "COPCs that have both release-related and background-
related sources should be included in the risk assessment" (EPA, 2002, p. 6).

To my knowledge, eliminating background COPCs from the risk assessment as NRC has
proposed here (i.e., comparing maximum historic concentrations to background concentrations
or MCLs) is not consistent with EPA risk assessment guidance. That said, UNC can rerun the
risk assessment calculations with the above constituents removed to be in adherence to
NUREG 1620.

UNC notes that while NRC does not classify manganese as a site-related, regulated constituent,
they are here asking for further statistical analysis of manganese in Zone 1. As well, they
request further statistical analysis of uranium in Zone 3. However, uranium did not make it to
the final Zone 3 COC list (see the table on p. 59-60 in the HHRA) because background
concentrations are higher than impacted water concentrations.

In Zone 3, the uranium background concentration (UCL95) is 0.107 mg/L with a maximum of
0.38 mg/L. The mean concentration is 0.0791 mg/L, and the median concentration is 0.039
mg/L.

The uranium EPC (UCL95) is 0.0431 mg/L with a maximum of 0.138 mg/L. Thus the
background maximum is - 2.8 times larger than the impacted maximum. The mean impacted
concentration is 0.0287 mg/L, and the median concentration is 0.0219 mg/L. All of these values
from both background and impacted datasets are important aspects of the statistical
distributions.

The nature of the suggested comparison of "statistical distributions" referred to in the final NRC
sentence, above, is unclear. A probability (Q-Q) plot for Zone 3 uranium in the EPCs dataset is
provided as Graph B 3.15 in the EPCs report (N.A. Water Systems, December 2008).
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