Response to the Notice of Disapproval for the
Phase Il Investigation Report for Delta Prime Site Aggregate Area, Technical Area 21,
Los Alamos National Laboratory (LANL), EPA ID No: NM0890010515, HWB-LANL-10-025,
Dated June 24, 2010

INTRODUCTION

To facilitate review of this response, the New Mexico Environment Department’'s (NMED’s) comments are
included verbatim. Los Alamos National Laboratory’s (LANL'’s or the Laboratory’s) responses follow each
NMED comment. This response contains data on radioactive materials, including source, special nuclear,
and byproduct material. Information on radioactive materials and radionuclides, including the results of
sampling and analysis of radioactive constituents, is voluntarily provided to NMED in accordance with
U.S. Department of Energy policy.

SPECIFIC COMMENTS

NMED Comment
1. Section 3.4, Deviations, page 5, bullet 2:

Permittees’ Statement: “At SWMU 21-024(qg), boreholes at locations 2 and 9 could not be advanced
past 11.5 ft because of auger refusal; therefore, samples were collected at 11.5 ft below ground
surface (bgs) rather than at 15 ft bgs as prescribed in the work plan.”

NMED Comment: The locations 2 and 9 refer to sample location IDs in the approved Work Plan. The
Permittees must revise the text to identify the sample location IDs in the Report for these two sample
locations.

LANL Response

1. The text for Solid Waste Management Unit (SWMU) 21-024(g) has been revised to the following
under section 3.4, bullet 2:

e At SWMU 21-024(qg), boreholes at locations 21-27610 and 21-27606 could not be advanced
past 11.5 ft because of auger refusal; therefore, samples were collected at 11.5 ft below
ground surface (bgs) rather than at 15 ft bgs as prescribed in the work plan.

NMED Comment
2. Section 6.1.1, Soil and Rock Sampling and Analytical Results, page 12:

Permittees’ Statement: “The analytical results for inorganic chemicals above background values
(BV) are provided for soil and tuff in Table 6.1-1. The locations and analytical results of inorganic
chemicals detected above BVs are shown in Figure 6.1-1.”

NMED Comment: NMED acknowledges that the Tables and Figures only depict concentrations of
inorganics and radionuclides above background values (BV). In many cases the deepest sampling
interval does not appear on the Table or Figure because there were no detections above BV for
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inorganics or radionuclides and no detections for organics. For example, Table 6 (Proposed Sampling
at SWMU 21-013(c)) in the approved Work Plan indicated that a deeper sample (8.0-9.0-feet) at
location 21-25651 was necessary to determine the vertical extent of selenium. Figure 6.6-1 (Inorganic
chemicals detected or detected above BVs at 21-013(c)) and Table 6.6-1 in the Report do not show a
sampling interval from 8.0-9.0 feet. There is no way to know that a sample was collected from

8.0-9.0 feet without consulting the approved Work Plan. Without this knowledge, it would appear that
the Permittees have not defined the extent of selenium at sample location 21-2561. The Permittees
must revise all Tables and Figures, where appropriate, to include all sampling intervals and non-
detects must be indicated as such.

LANL Response

2. As agreed at the July 14, 2010, meeting with NMED, the figures have been edited to show total
depths for each sample location. The depth range is located next to the sample location identification
number on each figure or plate.

NMED Comment

3. Section 6.2.2, Spatial Distribution of COPCs at Consolidated Unit 21-003-99 and
SWMU 21-024(c), page 15, bullets 3 and 5:

The Permittees must explain why sample locations 21-605289 and 21-605292 have “no data” as
indicated on Plate 2 in the Report.

LANL Response

3. There were no concentrations above background values (BVs) at these two locations. Plate 2 has
been revised and the “no data” labels have been deleted.

NMED Comment

4. Section 6.2.2, Spatial Distribution of COPCs at Consolidated Unit 21-003-99 and
SWMU 21-024(c), page 15, bullet 12:

Permittees’ Statement: “PCB extent is defined by decreasing concentrations with depth and all
contamination above 1 mg/kg total PCBs has been removed from the site from within 10 ft bgs.”

NMED Comment: At sample location 21-25748, Aroclor-1254 and Aroclor-1260 were detected at a
depth of 14.0-15.0-feet at concentrations of 2.98 mg/kg and 1.16 mg/kg, respectively.

SWMU 21-024(c) cannot achieve a “corrective action complete without controls” determination
because total PCBs exceeds 1 mg/kg at the 14-15-foot depth interval at sample location 21-25748. A
landuse restriction preventing construction of a building with a foundation deeper than 10-feet due to
the presence of concentrations of PCBs that exceed | mg/kg would be required for this site if no
further corrective action is conducted.

LANL Response

4. Per agreement with the U.S. Environmental Protection Agency (EPA) sampling strategy and approval
of the risk-based polychlorinated biphenyl (PCB) cleanup (EPA 2010, 108766), the site is found not to
pose a potential unacceptable risk from the PCBs at depth under the construction worker and
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residential scenarios. Although a risk screening assessment was not completed for this site in the
Phase Il investigation report (extent is not defined for other constituents), a preliminary risk screening
assessment has been completed for the purpose of this response. All Aroclor-1254 and Aroclor-1260
data from 0 to 15 ft bgs, which includes sample location 21-25748, and the concentrations of

2.98 mg/kg and 1.16 mg/kg, respectively, were used to assess the potential risk to these two
receptors. The preliminary risk screening results are as follows.

Preliminary Risk Screening Assessment of PCBs at SWMU 21-024(c)

Construction Residential
EPC® | Worker SSL® | Construction Worker SSL
copc® (mglka) (mglkg) Results (mglkg) Residential Results
Noncarcinogenic Hazard
Aroclor-1254 0.116 4.36 HQ® 1.12 HQ
0.03 0.10
Carcinogenic Risk
Aroclor-1260 0.196 75.8 Excess Cancer Risk |2.22 Excess Cancer Risk
2.8E-08 8.8E-07

& COPC = Chemical of potential concern.
b EPC = Exposure point concentration.

¢ ssL = Soil screening level.

d HQ = Hazard quotient.

The hazard quotients (HQs) and total excess cancer risks are below NMED target levels of an HQ of
1.0 and cancer risk of 1E-05 (NMED 2009, 108070). The risk screening assessment above is based
on the reasonable maximum exposure (RME) using an upper confidence limit (UCL) as the exposure
point concentration (EPC) because it is much more representative of site exposure. It is based on
EPA guidance for assessing risk, which is standard risk assessment practice (EPA 1989, 008021).
Using the maximum detected concentrations as EPCs, as noted in NMED’s comment, represents
worst-case exposures and not actual exposure conditions. The worst-case scenario assumes that
construction workers would be exposed to these concentrations for 250 days for 1 year. If the site
should be excavated, the amount of material removed containing these concentrations would be
small because the concentrations are well bounded laterally and vertically; consequently, the
exposure time would be minimal (less than the standard default values). Although this is a preliminary
risk screening assessment, the imposition of land use restrictions and/or the statement that corrective
action without controls cannot be achieved is unwarranted at this time. Once the extent of
contamination is defined for this site and a risk screening assessment is conducted with all applicable
data, the results will be used to recommend final site status.

NMED Comment

5.

Section 6.3.2, Spatial Distribution of COPCs at Consolidated Unit 21-006(c)-99, page 16,
bullet 6:

Permittees’ Statement: “Lateral extent is defined for americium-241, cesium-137, isotopic plutonium,
strontium-90, tritium, and isotopic uranium south of location 21-601199 by decreasing or remaining
essentially the same with depth. Tritium increased slightly laterally but was detected at trace levels.”
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NMED Comment: The Permittees must revise the text to identify the sample ID for the sample
collected “south of location 21-601199.” Additionally, the Permittees must define the lateral extent of
tritium at this location. The Permittees must also revise the text, where appropriate, to indicate that
the lateral extent of tritium south of location 21-601199 must be defined in the Phase Il investigation.

LANL Response

5.

Section 6.3.2, bullet 6 has been revised to identify the location south of 21-601199. LANL agrees that
the extent for tritium has not been defined. The text has been changed to the following: “Lateral
extent is defined for americium-241, cesium-137, isotopic plutonium, strontium-90, and isotopic
uranium south of location 21-601199 by decreasing activities south at location 21-605259. Tritium
extent is not defined south of location 21-601199.”

In addition, other affected sections including the executive summary, conclusions sections 7.1 and
7.2, recommendations section 8.1, and Appendix H, section H-2.1 have been edited to reflect these
changes.

NMED Comment

6.

Section 6.3.3, Summary of Human Health Risk-Screening Results, page 17:

Permittees’ Statement: “PAHSs are found in asphalt and are a product of incomplete combustion
from the tailpipes of motor vehicles. The source of the benzo(a)pyrene and the other PAH COPCs is
probably runoff from the asphalt road upslope from the outfall. Therefore, the slightly elevated cancer
risk estimated for the residential scenario at this consolidated unit is not related to a release from the
site and does not require further investigation or remediation.”

NMED Comment: The cumulative cancer risk for the residential scenario slightly exceeded the target
risk level of 1E-05. Polycyclic aromatic hydrocarbons (PAHSs) were the primary driver for the excess
cancer risk. While most of the detects for PAHs were in surface soil samples (0-0.5 feet below ground
surface, ft bgs), there were several detections in subsurface soil at depths up to four ft bgs. The
presence of PAHs in subsurface soil suggests that their presence are not due to runoff or vehicle
exhaust, but could be the result of past site activities. The Permittees must either provide additional
evidence supporting their conclusion that “the slightly elevated cancer risk estimated for the
residential scenario at this consolidated unit is not related to release from the site” or revise the
Report to recommend soil removal for PAHs.

LANL Response

6.

It has been concluded from the site history, as presented in section 2.5.1 of the Phase | investigation
report (NMED 2008, 102290) and section H-2.3 of Appendix H in the Phase Il investigation report,
that levels of polycyclic aromatic hydrocarbons (PAHs) detected at the site are not attributable to site
activities. The building associated with the consolidated unit was used for plutonium research and
production. The site history is as follows.

Operational History

Consolidated Unit 21-006(c)-99 consists of SWMUs 21-006(a), 21-006(b), 21-006(c),
and 21-006(d). These SWMUs are inactive underground seepage pits associated
with buildings 21-002 and 21-003. In addition to a seepage pit, SWMU 21-006(b) also
includes a drainline and outfall from the seepage pit.
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SWMU 21-006(a) consists of an unmarked underground seepage pit of
approximately 0.1 acre, located between building 21-002 and former building 21-003.
Buildings 21-002 and 21-003 were used for plutonium processing and research.

e ~1945—The seepage pit was installed. According to the TA-21 Resource
Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan
(LANL 1991, 007529, p. 18-14), the pit received Hanford container wash
water, bomb electrolytic decontamination solution (ethylene glycol,
phosphoric acid, and plutonium), and chemical makeup room wastewater.
Approximately 12 gal. of decontamination solution may have been emptied
into the drain in room 322 at building 21-003 each day.

o Documentation is not available indicating when use of the seepage pit
ended.

e The pit apparently was backfilled and is not visible. Documentation is not
available indicating whether the pit was located on the north or south side of
the corridor that connected the buildings. If it was on the south side, it may
be the same pit as SWMUs 21-006(c) and 21-006(d).

SWMU 21-006(b) consists of a brick manhole placed within a trench (structure
21-118), including a drainline and outfall (LANL 1991, 007529; p. 15-103). The
drainline and brick manhole/trench north of the outfall were installed to receive ether
waste from the ethyl ether extraction process as part of the original TA-21 plutonium
purification process (Christensen and Maraman 1969, 004779, p. 8).

e 1945—The manhole and associated lines were installed during the
construction of building 21-003 (LANL 1991, 007529; p. 15-103). A 3-in. cast-
iron drainline exited the southeast side of building 21-002 and extended
approximately 160 ft southward to structure 21-118 (brick manhole/trench).

A 2-in. cast-iron outlet line ran approximately 100 ft southward from the pit to
an outfall approximately 8 ft above the surface of a bench below the mesa
top.

e September 1945—The ether extraction process was discontinued
(Christensen and Maraman 1969, 004779, p. 48).

e Documentation is not available indicating when use of the brick
manhole/trench ended.

SWMUs 21-006(c) and 21-006(d) are thought to be the same site because
descriptions place them in proximity (LANL 1991, 007529, p. 18-10).

SWMU 21-006(c) consists of a seepage pit located 15 ft outside the door to the
bomb-cleaning room (room 322) at building 21-003. The pit reportedly received a
bomb electrolytic decontamination solution from a drain in room 322. The pitis
thought to be partially or entirely beneath current building 21-313 and/or the
remaining central corridor portion of building 21-003. As with SWMUs 21-006(a) and
21-006(b), the period of operation has not been identified in any available
documentation. Waste from a second-story chemical makeup room was reportedly
dumped or pumped into a stone-filled seepage pit, most likely the pit identified as
SWMU 21-006(c). SWMU 21-006(d) may have been associated with a concrete pad
and French drain system called the 21-272 dock.
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At this consolidated unit, one of two detected concentrations of benzo(a)pyrene exceeded the
residential soil screening level (SSL) at location 21-600388 [SWMU 21-006(b)] at the outfall area,
pictured in attached Figure 1. This outfall area received discharge from the brick manhole/trench
(structure 21-118). Buildings 21-002 and 21-003 were used for plutonium processing and research.
Samples collected from under the brick manhole/trench, which discharged to the outfall, had no
detected concentrations of organic chemicals. For the site as a whole, semivolatile organic
compounds (SVOCs) were not detected in the majority of samples collected and analyzed for SVOCs
(47 of 55). This supports the conclusion that PAHs detected at the site are not associated with
operational discharges, and the slightly elevated cancer risk from PAHSs for the residential scenario at
this consolidated unit is not related to releases from the site and does not require further investigation
or remediation.

The detection of PAHs down to 4 ft bgs is at a location east of former building 21-002 in a former
asphalt parking area. During decontamination and decommissioning (D&D) activities in this area in
the 1990s, the concrete/asphalt material from the demolished parking area was rubbleized and
spread around this site as fill material. This specific location is still covered with rubbleized
building/ground materials resulting from these D&D activities. Evaluation of the site history and site
analytical data resulted in the conclusion that PAHs detected in this area are attributable to small
amounts of asphalt having been collected in the sample as the auger was advanced through the fill
material.

Pertinent information has been added to the text in section 6.3.3 of the Phase Il report and
Appendix H sections H-4.4.2 and H-4.5.2.

NMED Comment

7. Section 6.8.2, Spatial Distribution of COPCs at Consolidated Unit 21-022(h)-99, page 25,
bullet 3:

Permittees’ Statement: “Molybdenum increases to the south; however, detections are at trace levels
at approximately 1 mg/kg. Therefore, the extent is defined for molybdenum.”

NMED Comment: The Permittees must define the lateral extent of molybdenum, the vertical extent of
barium at location 21-605282, and the Permittees must revise the text, where appropriate, to indicate
that the lateral extent of molybdenum to the south of location 21-605284 must be defined as part of
the Phase Il investigation.

LANL Response

7. Molybdenum is naturally occurring in soil. The concentration of molybdenum in the earth’s crust is
1.5 mg/kg (http://environmentalchemistry.com/yogi/periodic/Mo.html). The concentrations detected at
locations 21-601063 and 21-605284 (<1.4 mg/kg) likely reflect naturally occurring concentrations. The
text in section 6.8.2 has been revised to: “Molybdenum concentrations at locations 21-601063 and
21-605284 likely reflect naturally occurring concentrations; therefore, lateral extent is defined.” The
lateral extent of molybdenum does not need to be defined as part of the Phase Il investigation.

Barium was not detected above BV in the deepest sample (9 to 10 ft) at location 21-605282.
Therefore, the vertical extent of barium is defined and no additional sampling in the Phase 11|
investigation is necessary. See response to Specific Comment 2.
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NMED Comment

8.

Section 6.9.2, Spatial Distribution of COPCs at Consolidated Unit 21-023(a)-99, page 26,
bullet 5:

Permittees’ Statement: “Vertical extent is defined for plutonium-239 at location 21-601114 by
decreasing activities with depth.”

NMED Comment: The Permittees must define the vertical extent of plutonium-239 (PU-239) at
location 21-601114. The concentrations increase with depth at this location (2-3-feet: 2.25 pCi/g;
4-5-feet: 2.88 pCi/g; 9-10-feet: 3.77 pCi/g). The Permittees must also revise the text, where
appropriate, to indicate that the vertical extent of PU-239 at location 21-601114 must be defined as
part of the Phase Il investigation.

LANL Response

8.

A deeper sample (MD21-09-12421) was collected from 19 to 20 ft bgs at location 21-601114 and
analyzed for plutonium-239 (Table 4.2-9). Because plutonium-239 was not detected in the 19 to 20 ft
sample, vertical extent of plutonium-239 is defined. See response to Specific Comment 2. No other
revisions are necessary.

NMED Comment

9.

Section 6.9.3, Summary of Human Health Risk-Screening Results, 21-023(a)-99, page 27:

Permittees’ Statement: “The operations associated with these buildings would not have resulted in
the release of PAHSs, such as benzo(a)pyrene. Benzo(a)pyrene is probably from runoff from the road,
which is upslope of the site.”

NMED Comment: The cumulative cancer risk for the residential scenario exceeded the target risk
level of 1E-05. The primary drivers for the excess risk were PAHs and arsenic. The Report indicates
that “the operations associated with these buildings would not have resulted in the release of PAHS,
such as benzo(a)pyrene. Benzo(a)pyrene is probably from runoff from the road, which is upslope of
the site.” However, PAHs were detected consistently in samples to a depth of 17 ft bgs. The presence
of PAHSs in subsurface soil suggests that their presence is not due to runoff, but could be the result of
past site activities. The Permittees must either provide additional evidence supporting their conclusion
that the elevated cancer risk estimated for the residential scenario is not related to a release from the
site, or revise the Report to recommend soil removal for PAHs. The Report also indicates that the
arsenic exposure point concentration (EPC) is similar to background concentrations, resulting in an
overestimation of the risk. However, no quantitative evidence (e.g., a statistical comparison of
background to site levels to see if they are significantly different) has been provided to support this
assumption. The Permittees must either provide additional information demonstrating that the arsenic
detected at the site is statistically the same as background, or revise the Report to recommend limited
soil removal for arsenic.

LANL Response

9. It has been concluded from the site history, as presented in section 2.5.4 of the Phase | investigation
report (NMED 2008, 102290) and section H-2.9 of Appendix H of the Phase Il investigation report,
that levels of PAHs detected at the site are not attributable to site activities. The building associated
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with the consolidated unit was used for plutonium research and production. The site history is as
follows.

Operational History

Consolidated Unit 21-023(a)-99 consists of SWMU 21-023(a), a septic tank and
drainlines that reportedly serviced a janitor's mop sink in building 21-003;

SWMU 21-023(b), a septic tank and drainlines that received wastewater from the
shower room in building 21-003; and SWMU 21-023(d), a septic tank and drainlines
that received industrial waste and sewage from building 21-003.

SWMU 21-023(a) consists of a steel-reinforced concrete septic tank (structure
21-223), 4-in.-diameter cast-iron inlet and outlet lines connected to building 21-003
waste lines to the north, and a manhole (structure 21-274) to the south (Andrews and
Eshleman 1999, 071295).

e 1945—Building 21-003 was constructed for plutonium research and
production. Documentation of the septic system construction date is not
available. The septic system was connected to restroom areas of building
21-003.

e 1966—Septic tank (structure 21-225, 5 ft x 9 ft x 6 ft deep) and lines were
removed when additions were made to building 21-003 and the new sewage
treatment plant opened.

SWMU 21-023(b) consists of a septic tank (structure 21-142), 4-in.-diameter cast-iron
inlet and outlet lines connected to building 21-003 waste lines to the north, and a
manhole (structure 21-274) to the south (Andrews and Eshleman 1999, 071295).

e 1945—Building 21-003 and the septic system were constructed.

e 1966—Septic tank (circular, 500-gal., approximately 6.5-ft-diameter) and
lines may have been removed when the new sewage treatment plant
opened.

SWMU 21-023(d) consists of a septic tank (structure 21-187) and 4-in.-diameter cast-
iron inlet and outlet lines that were probably connected to the north to the 4-in.-
diameter line leading to the treatment facilities (building 21-035) and to the south to
manhole 21-273 (Andrews and Eshleman 1999, 071295).

e 1960—The 5-ft x 3-ft x 5.5-ft-deep steel-reinforced concrete septic tank
(structure 21-187) was installed under room 364 of building 21-003 and
received industrial waste and sewage.

e ~1966—The septic tank was bypassed and the pipeline was connected to
the new sewage treatment plant.

e 1966—The septic tank and lines were removed when additions were made to
building 21-003 and the new sewage treatment plant opened.

Low concentrations of PAHs were detected at sampling location 21-601129 at 16 to 17 ft bgs,
beneath former septic tank 21-225 [SWMU 21-023(a)]. This septic tank was removed in the 1990s
during the D&D of building 21-003, which was used for plutonium processing and research. Also
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demolished during the 1990s in this specific area was a former asphalt parking area. During this
demolition, the concrete/asphalt material from the parking area was rubbleized and spread around
this site as fill material. This specific location is still covered with rubbleized building/ground materials
resulting from these D&D activities. Evaluation of the site history and site analytical data resulted in
the conclusion that PAHs detected in this area are attributable to small amounts of asphalt having
been collected in the sample as the auger was advanced through the fill material.

Benzo(a)pyrene concentrations exceed the residential SSL at locations 21-603010 and 21-601127
[SWMU 21-023(d)]. These locations were sampled from under the former septic tank discharge pipe
south of an asphalt-paved road (attached Figures 2 and 3). There were no detections of PAHs under
this pipe north of the road and south of building 21-003, indicating that the benzo(a)pyrene detected
is from the asphalt road and not from building 21-003. For the site as a whole, SVOCs were not
detected in the majority of samples collected and analyzed for SVOCs (42 of 71). Therefore, the
slightly elevated cancer risk from PAHSs for the residential scenario is not related to releases from the
site and does not require further investigation or remediation. Pertinent information has been added
to the text in section 6.9.3 of the Phase Il report and Appendix H sections H-4.4.2 and H-4.5.8.

The statement noted in NMED’s comment regarding arsenic is not related to statistical comparisons,
but rather to what the receptor is exposed to on average across the site, and therefore, what the
potential risk may be to that receptor. The uncertainty discussion related to exposure, background,
and risk states that exposure to arsenic across the site is similar to that at background locations.
Although concentrations of arsenic were detected above background, the 95% UCL of the mean
concentration (3.21 mg/kg) is within the ranges of arsenic background concentrations, indicating no
difference in potential risk from exposure across the site whether from the site EPC or the ranges of
background concentrations. Given the infrequent and isolated occurrence of arsenic concentrations
above the maximum background concentrations at Consolidated Unit 21-023(a)-99 (only three
sample results at three locations are above the maximum background concentration), the potential
exposure and residential risk from arsenic are substantially overestimated by the screening level
comparison.

The 95% UCL is intended to represent the average concentration of a contaminant and the RME over
time for a receptor at a site. The RME is the maximum exposure that is reasonably expected to occur
at a site and represents the average concentration during the exposure period. Although this
concentration does not reflect the maximum concentration that a receptor could be exposed to at any
one time (i.e., worst case), it is a reasonable estimate of the exposure concentration over time. This is
because an assumption of long-term contact with the maximum concentration is generally not
reasonable. If the EPC is within the ranges of background concentrations, then the receptor is
exposed to an average concentration indistinguishable from naturally occurring levels.

Because the arsenic EPC of 3.21 mg/kg falls within the ranges of arsenic background concentrations
(0.3 to 9.3 mg/kg for soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4), the EPC is not a true reflection
of an incremental cancer risk and indicates that site risk is not substantially different than the risk from
background concentrations. Although statistically the arsenic site data set is different from the arsenic
background data set(s), this does not necessarily indicate an unacceptable incremental risk,
especially when the residential SSL is also within the ranges of background concentrations
(residential SSL of 3.9 mg/kg and range of arsenic background concentrations of 0.3 to 9.3 mg/kg for
soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4). Therefore, the conclusion that arsenic contributes risk
to a scenario at the RME concentration overestimates the potential incremental risk and does not
reflect actual exposure and risk. The removal of soil is not warranted.
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The uncertainty analysis in Appendix H (sections H-4.4.2 and H-5.4.4) has been revised to include a
general discussion of exposure relative to background. In addition, the EPCs and ranges of
background concentrations have been included in relevant sections of the report and in Appendix H.

NMED Comment
10. Section 6.11.2, Spatial Distribution of COPCs at SWMU 21-024(b), page 29:

Permittees’ Statement: “Lateral extent was defined for nitrate west of location 21-600504 by
decreasing concentrations at location 21-605285.”

NMED Comment: According to Table 18 in the approved Work Plan, the sample was also analyzed
for strontium. The Permittees must revise the text to discuss the results of strontium sampling at
location 21-605285.

LANL Response

10. The approved work plan text (section 3.0, p. 4) does not require analysis of strontium; inclusion of
strontium in Table 18 was an error. Therefore, sample 21-605285 was only intended for nitrate and
not strontium. No revision to the text is necessary.

NMED Comment

11. Section 6.12.3, Summary of Human Health Risk-Screening Results, SWMU 21-024(d), page 31,
paragraph 3:

Permittees’ Statement: “Arsenic risk contributes to approximately half of the total risk at the site and
is the main contributor to the cancer risk. The arsenic EPC is similar to background concentrations
and results in an overestimation of the risk.”

NMED Comment: The cumulative cancer risk for the residential scenario exceeded the target risk
level of 1E-05 due to the presence of arsenic. While the Report states that the concentrations of
arsenic are similar to background, no quantitative evidence (e.g., a statistical comparison of
background to site levels to see if they are significantly different) has been provided to support this
assumption. The Permittees must either provide additional information demonstrating that the arsenic
detected at the site is statistically the same as background, or revise the Report to recommend limited
soil removal for arsenic.

LANL Response

11. The statement noted in NMED’s comment regarding arsenic is not related to statistical comparisons,
but rather to what the receptor is exposed to on average across the site, and therefore, what the
potential risk may be to that receptor. The uncertainty discussion related to exposure, background,
and risk states that exposure to arsenic across the site is similar to that at background locations.
Although concentrations of arsenic were detected above background, the 95% UCL of the mean
concentration (3.56 mg/kg) is within the ranges of arsenic background concentrations, indicating no
difference in potential risk from exposure across the site whether from the site EPC or the ranges of
background concentrations. Given the infrequent and isolated occurrence of arsenic concentrations
above the maximum background concentrations at SWMU 21-024(d) (only two sample results at one
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location are above the maximum background concentration), the potential exposure and residential
risk from arsenic are substantially overestimated by the screening level comparison.

The 95% UCL is intended to represent the average concentration of a contaminant and the RME over
time for a receptor at a site. The RME is the maximum exposure that is reasonably expected to occur
at a site and represents the average concentration during the exposure period. Although this
concentration does not reflect the maximum concentration that a receptor could be exposed to at any
one time (i.e., worst case), it is a reasonable estimate of the exposure concentration over time. This is
because an assumption of long-term contact with the maximum concentration is generally not
reasonable. If the EPC is within the ranges of background concentrations, then the receptor is
exposed to an average concentration indistinguishable from naturally occurring levels.

Because the arsenic EPC of 3.56 mg/kg falls within the ranges of arsenic background concentrations
(0.3 to 9.3 mg/kg for soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4), the EPC is not a true reflection
of an incremental cancer risk and indicates that site risk is not substantially different than the risk from
background concentrations. Although statistically the arsenic site data set is different from the arsenic
background data set(s), this does not necessarily indicate an unacceptable incremental risk,
especially when the residential SSL is also within the ranges of background concentrations
(residential SSL of 3.9 mg/kg and range of arsenic background concentrations of 0.3 to 9.3 mg/kg for
soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4). Therefore, the conclusion that arsenic contributes risk
to a scenario at the RME concentration overestimates the potential incremental risk and does not
reflect actual exposure and risk. The removal of soil is not warranted.

The uncertainty analysis in Appendix H (sections H-4.4.2 and H-5.4.4) has been revised to include a
general discussion of exposure relative to background. In addition, the EPC and range of background
concentrations have been included in relevant sections of the report and in Appendix H.

NMED Comment
12. Section 6.14.1, Soil and Rick Sampling and Analytical Results, page 33:

The Permittees reference Tables 6.14-1, 16.14-2, and 6.14-3 in this section of the Report; however,
these Tables were not included in the Report. The Permittees must revise the Report to include
Tables 6.14-1, 16.14-2 and 6.14-3.

LANL Response

12. Tables 6.14-1 through 6.14-3 have been added to the revised report.

NMED Comment
13. Section 6.18.2, Spatial Distribution of COPCs at SWMU 21-024(k), page 39, bullet 1:

Permittees’ Statement: “Vertical extent is not defined for barium, calcium, or strontium at this
location because the auger hole could not be advanced deeper given the proximity of the sloped
mesa edge.”

NMED Comment: The Permittees must include this explanation in Section 3.4, Deviations.
Section 3.4 must be revised as necessary.
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LANL Response
13. The following has been added as the third bullet in section 3.4:

At SWMU 21-024(k), the borehole at location 21-600859 could not be advanced deeper given the
proximity of the sloped mesa edge; therefore, samples could not be analyzed for barium, calcium, or
strontium as directed in the Phase Il work plan.

NMED Comment

14. Section 6.19.3, Summary of Human Health Risk-Screening Results, Consolidated
Unit 21-024(1)-99, page 41:

Permittees’ Statement: “The operations associated with this building would not have resulted in the
release of PAHSs, such as benzo(a)pyrene, which comprise the majority of the carcinogenic COPCs.
The source of the benzo(a)pyrene and the other PAH COPCs is probably runoff from the asphalt
north, east, and west of former building 21-021.”

NMED Comment: The cumulative cancer risk for the residential scenario exceeded the target risk
level of 1E-05. PAHs were the primary driver for the excess cancer risk. There were several
detections in subsurface soil at depths up to eight ft bgs. The presence of PAHs in subsurface soil
suggests that their presence may not be due to runoff, but could be the result of past site activities.
The Permittees must either provide additional evidence supporting their conclusion that the slightly
elevated cancer risk estimated for the residential scenario at this consolidated unit is not related to a
release from the site, or revise the Report to recommend limited soil removal for PAHSs.

LANL Response

14. PAHSs present at this site may be due to operations, specifically from the two separate machine rooms
[SWMU 21-024(1)] located within the building. Therefore, LANL agrees to remove limited soil at this
site to reduce residential risk from exposure to PAHSs in the subsurface. Pertinent information has
been added and/or deleted in the text executive summary, section 6.19.3, recommendations
sections 8.1 and 8.2, and Appendix H sections H-4.4.2, H-4.5.17, and H-6.1 of the Phase Il report.

NMED Comment
15. Section 6.24.2, Spatial Distribution of COPCs at SWMU 21-027(c), page 49, bullet 3:

Permittees’ Statement: “Lead concentrations increased southeast of location 21-27142 at location
21-605234; however, no additional samples can be collected on the slope and extent is defined by
sampling conducted at Los Alamos Canyon (LANL 2004, 087390).”

NMED Comment: The Permittees have not adequately described the field conditions which
prevented collecting a sample beyond location 21-605234 to define the lateral extent of lead. The
Permittees have also not identified the sampling locations in Los Alamos Canyon that define the
lateral extent of lead. The Permittees must either define the extent of lead at SWMU 21-027(c), or
provide a detailed description of the field conditions at the site and identify the Los Alamos Canyon
sampling locations that define the extent of lead. The Permittees must also include the lead
concentrations detected at each of the Los Alamos Canyon sampling locations.

LA-UR-10-6477 (Supplement to LA-UR-10-1890) 12 October 2010
EP2010-0324



LANL Response

15. Samples were collected as far downgradient from SWMU 21-027(c) as possible. The furthest
downgradient locations were on the bench below the mesa edge where no additional samples could
be collected because of the proximity of the end of the bench. Figure 1 (attached) is a picture from
the furthest downgradient sample location looking south, showing the edge of the bench and the
canyon below.

The following has been added to section 6.24.2, bullet 3:

The nearest down-canyon reach from SWMU 21-027(c) in Los Alamos Canyon is LA-2W. The
sediment data collected in this reach as part of the Los Alamos/Pueblo Canyon investigation had a
maximum lead concentration of 46.9 mg/kg (LANL 2004, 087390). This concentration is less than that
detected at SWMU 21-027(c), which demonstrates lateral extent is defined for lead.

NMED Comment
16. Section 6.25.1.1, Inorganic Chemicals in Soil, page 51, paragraph 8:

Permittees’ Statement: “Silver was not detected above the BV (1 mg/kg) but had DLs (1.1 mg/kg)
above the BV in 3 of 10 samples. The DL is similar to the BV; therefore, silver is not identified as a
COPC in soil.”

NMED Comment: The Permittees must explain why the detection limit for silver is greater than the
background value (BV) of 1 mg/kg.

LANL Response

16. There are two main aspects of the nondetect results with detection limits above BVs relevant to this
comment: the method detection limit (MDL) and the quantitation limit (also termed the estimated
detection limit or practical quantitation limit). The MDL is the minimum level of an analyte used to
determine whether the analyte is present with 99% confidence. It is not the level at which a result is
guantified. The quantified level (both for a nondetect and a detect) is represented by the quantitation
limit, which is the value reported for each inorganic chemical in the data tables in the report. The
MDLs and quantitation limits are provided in the electronic data deliverable for each laboratory and
are also provided on the data DVDs in each report.

The MDLs for silver were below the soil and tuff BVs, and the quantitation limits were above the BVs
in a subset of samples. It is often the case that the quantitation limit exceeds the BV, although the
MDL is less than the BV. Sources of variability in MDLs and quantitation limits can be tracked to
sample preparation steps of the standard methodology. The inductively coupled plasma mass
spectrometry (ICPMS) method is a fast and cost-effective way to identify and quantify inorganic
elements. However, several aspects of this method affect the MDLs and/or quantitation limits for all
inorganic chemicals. The MDLs and quantitation limits are established from analyses of liquid
standards and are derived based on variable factors (among others) such as the initial sample
weight, percent moisture, and sample volume adjustment. These variable factors, together with the
instrument calibration variability (within acceptable limits) and the standard rounding curve used to
guantify the result, can result in the MDL and/or quantitation limit varying between and among
analyses and in higher limits, depending on the magnitude of change related to each factor. For
example, if sample mass changes from 0.5 to 1.5 grams, percent moisture is between 0.5% and 20%
(this is a typical range of moisture for LANL samples), and the same volumetric flask is used to adjust
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the sample volume, the MDLs and quantitation limits can vary by a factor of approximately 4. In
addition, the high natural levels of iron oxide and aluminum in New Mexico soil cause high levels of
interference during the ICP process, making it difficult to accurately quantify low levels of inorganic
chemicals in samples, particularly the inorganic chemicals with nondetect results that exceed BV. The
ICPMS method is also subject to interferences, carryover, and blank contamination that may affect
guantification of the results.

Although ICPMS is an adequate analytical method for most inorganic chemicals, it is not equally
effective for all inorganic chemicals. Because of sample, instrument, and analysis variables in
addition to interferences, carryover, and blank contamination, the MDLs and quantitation limits for
inorganic chemicals may vary and be high relative to the BVs for some samples. The low MDLs
obtained by the analysis lead to the conclusion that no detected analytes are below BVs and allow
confidence that the results are not missing detections above BVs. Because there is uncertainty
associated with some results, the inorganic chemicals with detection limits above the BVs are
evaluated to determine whether they should be retained as chemicals of potential concern (COPCs)
at the site.

NMED Comment
17. Section 6.25.1.2, Inorganic Chemicals in Tuff, page 52, paragraphs 12-14;:

Permittees’ Statement: “Selenium was not detected but had DLs (0.49 mg/kg to 1 mg/kg) above the
BV (0.3 mg/kg) in all seven tuff samples. Selenium is identified as a COPC in tuff.”

“Silver was not detected above the BV (1 mg/kg) but had DLs (1.1 mg/kg to 1.2 mg/kg) above the BV
in four of seven tuff samples. The DLs are below the maximum background concentration for silver in
tuff (1.9 mg/kg). Therefore, silver is not identified as a COPC in tuff.”

“Thallium was not detected but had DLs (1.2 mg/kg) above the BV (1.1 mg/kg) in two of seven tuff
samples. The DLs are less than the maximum background concentration of thallium in tuff
(1.7 mg/kg). Thallium is not identified as a COPC in tuff.”

NMED Comment: The Permittees must explain why the detection limits for selenium, silver, and
thallium are greater than their established background values (BV) of 0.3 mg/kg, 1 mg/kg, and
1.7 mg/kg, respectively.

LANL Response

17. There are two main aspects of the nondetect results with detection limits above BVs relevant to this
comment: the MDL and the quantitation limit (also termed the estimated detection limit or practical
guantitation limit). The MDL is the minimum level of an analyte used to determine whether the analyte
is present with 99% confidence. It is not the level at which a result is quantified. The quantified level
(both for a nondetect and a detect) is represented by the quantitation limit, which is the value reported
for each inorganic chemical in the data tables in the report. The MDLs and quantitation limits are
provided in the electronic data deliverable for each laboratory and are also provided on the data
DVDs in each report.

The MDLs for silver and thallium were below the soil and tuff BVs, although the MDLs for selenium
were below or slightly above the tuff BV in a few samples. Additionally, quantitation limits for each
inorganic chemical are above the BVs (mainly tuff BVs) in a subset of samples. It is often the case
that the quantitation limit exceeds the BV, although the MDL is less than the BV. Sources of variability
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in MDLs and quantitation limits can be tracked to sample preparation steps of the standard
methodology. The ICPMS method is a fast and cost-effective way to identify and quantify inorganic
elements. However, several aspects of this method affect the MDLs and/or quantitation limits for all
inorganic chemicals. The MDLs and quantitation limits are established from analyses of liquid
standards and are derived based on variable factors (among others) such as the initial sample
weight, percent moisture, and sample volume adjustment. These variable factors, together with the
instrument calibration variability (within acceptable limits) and the standard rounding curve used to
guantify the result, can result in the MDL and/or quantitation limit varying between and among
analyses and in higher limits, depending on the magnitude of change related to each factor. For
example, if sample mass changes from 0.5 to 1.5 grams, percent moisture is between 0.5% and 20%
(this is a typical range of moisture for LANL samples), and the same volumetric flask is used to adjust
the sample volume, the MDLs and quantitation limits can vary by a factor of approximately 4. In
addition, the high natural levels of iron oxide and aluminum in New Mexico soil cause high levels of
interference during the ICP process, making it difficult to accurately quantify low levels of inorganic
chemicals in samples, particularly the inorganic chemicals with nondetect results that exceed BV.

The ICPMS method is also subject to interferences (especially for selenium) in addition to carryover
and blank contamination (especially for thallium) that may affect quantification of the results. These
issues affect all inorganic chemical results, but particularly affect detection and quantification of
selenium and thallium, and often result in quantitation levels that are biased high. In addition,
selenium has a poor ionization response in the plasma used for ICPMS, resulting in less resolution of
the results and higher MDLs and quantitation limits.

Although ICPMS is an adequate analytical method for most inorganic chemicals, it is not equally
effective for all inorganic chemicals. Because of sample, instrument, and analysis variables in
addition to interferences, carryover, and blank contamination; the MDLs and quantitation limits for
inorganic chemicals may vary and be high relative to the BVs for some samples. The low MDLs
obtained by the analysis lead to the conclusion that no detected analytes are below BVs and allow
confidence that the results are not missing detections above BVs. Because there is uncertainty
associated with some results, the inorganic chemicals with detection limits above the BVs are
evaluated to determine whether they should be retained as COPCs at the site.

NMED Comment

18. Section 7.1, Nature and Extent of Contamination, page 55, SWMUs 21-024(1)-99 and 21-027(c):

The Permittees state that nature and extent have been defined for SWMU 21-027(c). See Specific
Comment 15.

LANL Response

18. See response to Specific Comment 15.

NMED Comment

19. Section 7.2.1, Human Health Risk-Screening Assessments, page 55:

Permittees’ Statement: “A human health risk-screening assessment was not performed for
SWMU 21-022(j) [part of Consolidated Unit 21-022(h)-99] because samples were collected from
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depths greater than 5 ft where no complete pathways are present and receptors are not exposed to
contaminants.”

NMED Comment: Human health risk-screening assessments for the residential and construction
worker scenarios utilize samples obtained from depths of 0 to 10 feet below ground surface (bgs), not
5 feet bgs. While no samples were collected from depths of less than 10 feet at this SWMU, the
Permittees must revise the text to state “[a] human health risk-screening assessment was not
performed for SWMU 21-022(j) [part of Consolidated Unit 21-022(h)-99] because samples were
collected from depths greater than 10 ft where no complete pathways are present and receptors are
not exposed to contaminants.”

LANL Response

19. The text in section 7.2.1 has been revised to read “A human health risk-screening assessment was
not performed for SWMU 21-022(j) [part of Consolidated Unit 21-022(h)-99)] because samples were
collected from depths greater than 10 ft where no complete pathways are present and receptors are
not exposed to contaminants.”

NMED Comment
20. Section 8.2, Recommendations for Corrective Actions Complete, page 58:

Permittees’ Statement: “Thirteen sites for which nature and extent of contamination are defined do
not pose potential unacceptable risks or doses under the current and reasonably foreseeable future
land use scenarios (residential, industrial, and construction worker)... [tlhese 14 sites are appropriate
for corrective action complete without controls because they do not pose potential unacceptable risks
or doses under a residential scenario and to the environment.”

NMED Comment: The Permittees must revise the text to reflect that there are 12 sites for which
nature and extent of contamination are defined. See Specific Comment 15.

In accordance with Section II1.W.3.b of the March 1, 2005 Order on Consent (Order), the Permittees
may obtain a Certificate of Completion for each site where corrective action is complete. The
Permittees must submit their request for Certificates of Completion under separate cover. NMED
reminds the Permittees that approval of the Report does not constitute approval of a corrective action
complete determination pursuant to Section I11.W.3.b of the Order. If a Certificate of Completion is
obtained, the Permittees may initiate a Class 3 Permit Modification Request for Corrective Action
Complete subject to NMED'’s review and approval. Only through this process can a “Corrective Action
Complete” determination be obtained.

LANL Response

20. See response to Specific Comment 15. Because the extent of lead is defined based on the data
provided in response to Specific Comment 15, LANL maintains that the conclusions made in the
Phase Il investigation report are valid. Consolidated Unit 21-024(1)-99 has now been added to the list
of sites that need limited soil removal. Therefore, a total of 12 sites is appropriate for corrective
actions complete without controls. The sentence stating “14 sites” has been changed to “12 sites” to
accurately reflect the list now presented in the report.
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NMED Comment
21. Section 8.3, Schedule for Recommended Activities, page 58:

Permittees’ Statement: “A Phase Il Investigation work plan will be developed and submitted to
NMED 6 mo after this investigation report is reviewed and approved.”

NMED Comment: NMED will establish a due date for the Phase Il Investigation Work Plan in its
approval of the Report.

LANL Response

21. Comment noted. The text in section 8.3 referring to “6 mo” has been removed from the report.

NMED Comment

22. Table 1.1-1, DP Site Aggregate Area Sites Addressed in this Report, Pages 137-138:

NMED Comment: Table 1.1-1 (DP Site Aggregate Area Sites Addressed in this Report) is identical to

Table 1 (SWMUs and AOCs Addressed in This Plan) in the approved Work Plan with one exception--
the last row in Table 1 in the approved Work Plan is presented as follows:

Consolidated Unit SWMU/AOC Number Site Description

The Report only discusses two PCB-contaminated areas: SWMU 21-003-99 and SWMU 21-024(c).
The Permittees must explain in what document this “PCB-contamination area near
SWMU 21-024(m)” is addressed and why it is not included in Table 1.1-1 of the Report.

LANL Response

22. SWMU 21-024(m) was not addressed in the Phase Il work plan. It was inadvertently left in the work
plan table, which was copied from the Phase | investigation report (NMED 2008, 102290). No
Phase Il sampling was necessary to address SWMU 21-024(m). As stated in the approved Phase |
investigation report, the objective of the suspected PCB-contaminated outfall investigation conducted
in response to NMED'’s request was to determine the source of the PCBs detected in stormwater
samples that NMED collected in a drainage area located below SWMU 21-024(m). LANL concluded
in section 7.1 of the Phase | investigation report that data collected at the suspected
PCB-contaminated outfall could not be tied to SWMU 21-024(m). No further recommendations were
made, and NMED made no further comment or request for further information/investigation.
Therefore, the PCB-contamination area near SWMU 21-024(m) was not included in the Phase Il
investigation report and is not included in Table 1.1-1.
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NMED Comment

23. Figure 6.8-1 (Inorganic chemicals detected or detected above BVs at Consolidated
Unit 21-022(h)-99), Figure 6.8-2 (Organic chemicals detected at Consolidated Unit 21-022(h)-99,
and Figure 6.8-3 (Radionuclides detected or detected above BVs/FVs at Consolidated
Unit 21-022(h)-99), pages 90-92:

The Permittees must revise Figures 6.8-1 through 6.8-3 to identify the location of each individual
SWMU (21-022(h), 21-022(i), and 21-022(j)) that make up Consolidated Unit 21-022(h)-99.

LANL Response

23. Figures 6.8-1 through 6.8-3 have been revised to identify the location of each individual SWMU that
make up Consolidated Unit 21-022(h)-99.

NMED Comment
24. Appendix E, Diesel Tank 21-57 Spill Site Investigation, Figure E.1.0-1:

Figure E.1.0-1 appears to be cut off at the edges (e.qg., the legend is illegible) and does not have a
title. The Permittees must replace Figure E.1.0-1 with the complete Figure.

LANL Response

24. The complete figure for Figure E-1.0-1 has been provided in the revised report.

NMED Comment
25. Appendix E, Diesel Tank 21-57 Spill Site Investigation:

Based on a review of Appendix E, it appears that the nature and extent of contamination resulting
from the diesel tank 21-57 spill has been defined. However, the data indicate elevated levels of total
petroleum hydrocarbon-diesel range organics (TPH-DRO) at levels above New Mexico screening
levels. The Report does not address these elevated levels nor does it indicate whether any additional
action or investigation will be conducted on this area. The Permittees must remediate contaminated
soil in the vicinity of the TA-21-57 aboveground diesel tank in accordance with NMED’s TPH
Screening guidelines. The Permittees must include this work as part of the Phase Il Investigation
Work Plan.

LANL Response

25. The soil data for this aboveground diesel fuel tank was included in Appendix E because the work was
done at the same time as the work being performed pursuant to the Consent Order. This tank is not
listed in Table 1, SWMUs and Areas of Concern (AOCs) Addressed in This Plan, of the DP Site
Phase Il work plan (LANL 2008, 104989) and was not part of the scope of work for the Phase I
investigation at the DP Site Aggregate Area. Therefore, this site will not be included in the Phase llI
work plan. However, a revised Tier 1 report will be submitted separately, as discussed below.

As recommended by NMED in March 2002, a risk-based corrective action Tier 1 evaluation was
conducted for this tank, as documented in the February 2003 Tier 1 Evaluation TA-21-57
Aboveground Storage Tank Diesel Fuel Oil Release report (Shaw Environmental Inc. 2003, 110706).
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The results of this evaluation, which was performed in accordance with the petroleum storage tank
rules for corrective action at 20.5.12 NMAC, found no contaminants of concern above Tier 1 risk-
based screening levels (RBSL), with the exception of the benzene RBSL for indoor air for onsite
construction workers. The follow-up indoor air samples that were collected for benzene, toluene,
ethylbenzene, and xylenes from the adjacent steam plant were all below MDLs. A revised Tier 1
report, which includes additional soil and groundwater data, will be submitted to the Petroleum
Storage Tank Bureau in October 2010 and a copy sent to the Hazardous Waste Bureau.

NMED Comment
Appendix H
26. Appendix H, Section H-3.4, Exposure Point Concentration Calculations, pages H-18 — H-19;

In the discussion of the determination of exposure point concentrations (EPCs), the Permittees state
that the minimum number of detected data required to statistically determine an EPC, with an
acceptable level of confidence, is five. It appears that the use of five detected data points follows the
Permittees’ guidance contained in Standard Operating Procedure (SOP)-5250, RO, Attachment 10,
dated May 20, 2009. In past discussions concerning this issue, the Permittees indicated that the

“minimum number of samples needed to conduct statistical comparisons is 10 per medium evaluated”

(Response to the Notice of Disapproval for the Investigation Report for Upper Los Alamos Canyon
Aggregate Area, Los Alamos National Laboratory, Dated December 3, 2009). While this statement
was referencing comparisons to background, this theory should apply to any type of statistical
comparison, including statistically estimating an EPC. NMED requires consistency between sites and
consistency with past approvals concerning the minimum number of samples required to statistically
determine the EPC. The Permittees must clarify what steps will be taken to ensure that the methods
used to calculate EPCs for sites within DP Site Aggregate Area are identical to those used for other
sites across LANL.

LANL Response

26. The statement in section H-3.4 refers to the total number of detects in a data set, not the total number

of data points in a data set and the general rule used to determine when ProUCL will be used and
when the maximum detected concentration will be used as the EPC. The approach of using at least
five detects as the basis for calculating UCLs is consistent with past LANL reports. Although ProUCL
software recommendations include using a minimum of 8 to 10 data points total when calculating a
UCL, values are produced using ProUCL for all parametric and nonparametric statistics of data sets
of 5 or more data points with 4 or more detects. For some DP sites, results included COPC data sets
containing as few as six data points and at least five detects. In these cases, the ProUCL calculated
UCLs were used as the EPCs for the respective COPCs whenever the calculated UCL was less than
the maximum concentration.

Consistent with previous LANL reports, ProUCL has been used to calculate UCLs. As stated in
Appendix H, section H-3.4, “Calculation of UCLs of the mean concentrations was done using the

U.S. Environmental Protection Agency (EPA) ProUCL 4.00.04 software (EPA 2007, 096530), which is

based on EPA guidance (EPA 2002, 085640).” This approach will be used at all sites evaluated for
risk when a UCL is calculated.
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NMED Comment
27. Appendix H, Section H-5.3, Screening Evaluation, page H-53, paragraph 3:

Permittees’ Statement: “Individual HQs for a receptor are summed to derive an HI; an HI greater
than 1.0 is an indication that further assessment may be needed to be sure that exposure to multiple
COPEC:s [constituents of potential ecological concern] at a site will not lead to potential adverse
impacts to a given receptor population.”

NMED Comment: For several ecological receptors, the screening assessment indicated hazard
guotients (HQs) and hazard indices (HIs) above the target level of 1.0. Where Hls were above 1.0,
additional evaluation was conducted to include area use factors, population use factors, and
information from Dourson and Stara (1983). The Report indicates that a conclusion of Dourson and
Stara is “that the LOAEL [lowest-observed adverse effect level] to NOAEL adjustment [no-observed
adverse effect level] indicates that Hls up to 10 may not adversely affect ecological receptors. To
maintain conservatism, [Dourson and Stara] state that HIs less than 3 do not adversely affect
ecological receptors.” The paper indicates that if a 10-fold uncertainty factor is applied, the ratio of the
average subchronic to chronic NOAEL or LOAEL for one-half the data are below 2.0 and
approximately 96% of the ratios are below a value of 10. The intent of this analysis appears to be to
determine whether or not the uncertainty factor as applied is appropriate, rather than whether or not
the ratios are indicative of acceptable risk. This paper further discusses the use of uncertainty factors
and indicates that use of a default uncertainty factor (10-100) may not be appropriate. The paper
indicates that additional uncertainty factors may be appropriate to account for the sensitivity of the
adverse effect and interspecies adjustments. Based upon review of the categories of uncertainty,
several issues should be addressed: intertaxon extrapolation, study duration extrapolation, and
endpoint extrapolation. Use of the generic uncertainty factor as applied for the Delta Prime (DP)
Aggregate Area sites (as well as addressed in EcoRisk) may not be appropriate and additional
evaluation and review of uncertainty factors may be warranted. Further, because uncertainty factors
consistent with those addressed in the paper were not applied, it is not clear that the assumption that
an Hl of less than 10 is indicative of acceptable risk. Also noteworthy is that this study appears to be
directed at pesticides and may not be directly applicable to all contaminants.

Dourson and Stara also specifically address ratios below a value of 10.0. In reviewing the adjusted
ecological His provided in Appendix H, there are several sites where the Hls greatly exceed the target
level of 1.0 and are significantly above a ratio of 10.0. It is noted that the EPCs for several of these
constituents are based on upper confidence levels (UCL) of the mean and not a maximum detected
concentration. Therefore, it does not appear that a single detection is driving the risk in all cases. A
gualitative statement is made in the Report that the His are acceptable as the concentrations of
contaminants driving the risks are similar to either background or levels of contaminants detected in
other canyons/areas where biota studies are on-going. However, data were not provided
demonstrating the levels of contamination are statistically similar (e.g., Wilcoxon Rank Sum test) to
either background or other areas in the canyon. Further, it is understood that the biota studies are on-
going and that data for all COPECs have not been collected (e.g., dioxins/furans). Additional
evaluation of risk to ecological receptors where the HI is greater than 1.0 in the adjusted HlI
calculations is warranted. The Permittees must conduct a bounding analysis using the LOAEL to
demonstrate that the levels of contamination present do not pose unacceptable harm to the
environment.
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LANL Response

27. The aspect of the Dourson and Stara (1983, 073474) article cited in the DP Site Phase Il report is the
ratio of the chronic lowest observed adverse effect level (LOAEL) to chronic no observed adverse
effect level (NOAEL) in Figure 4 (middle panel) of the article. This figure shows that the most common
ratio between these two effects levels is 10. Thus, to interpret an HQ based on a chronic NOAEL-
based ecological screening level (ESL), an HQ <3 is likely between the chronic NOAEL and the
chronic LOAEL. This approach has been used in various LANL work plans and reports dating to the
biota sampling plan for Los Alamos and Pueblo Canyons.

A bounding analysis using LOAEL-based ESLs has been conducted for all applicable sites. The
LOAEL-based ESLs were obtained and/or calculated based on toxicity information in the ECORISK
Database, Version 2.4. This analysis has been incorporated into Appendix H as part of the ecological
risk screening assessments.

The statement noted in NMED’s comment is related to what the receptor is exposed to on average
across the site, and therefore, what the potential risk may be to that receptor. The uncertainty
discussion related to exposure, background, and risk states that exposure to inorganic chemicals
across the site is similar to that at background locations. Although concentrations were detected
above background, the 95% UCLs of the mean concentrations are within the ranges of background
concentrations, indicating no difference in potential risk from exposure across the site whether from
the site EPC or the ranges of background concentrations. This relationship is presented in

Tables H-5.4-1 to H-5.4-20.

The 95% UCL is intended to represent the average concentration of a contaminant and the RME over
time for a receptor at a site. The RME is the maximum exposure that is reasonably expected to occur
at a site and represents the average concentration during the exposure period. Although this
concentration does not reflect the maximum concentration that a receptor could be exposed to at any
one time (i.e., worst case), it is a reasonable estimate of the exposure concentration over time. This is
because an assumption of long-term contact with the maximum concentration is generally not
reasonable. If the EPC is within the ranges of background concentrations, then the receptor is
exposed to an average concentration indistinguishable from naturally occurring levels. For example, if
the chromium EPC is 15 mg/kg and the ranges of background concentrations are 1.9 to 36.5 mg/kg
for soil and 0.25 to 13 mg/kg for Qbt 2,3,4, the EPC is not a true reflection of potential exposures to
concentrations greater than ambient levels, indicating that site risk is not substantially different from
the risk from background concentrations. Therefore, the conclusion that inorganic chemicals
contribute risk at the RME concentration overestimates the potential risk and does not reflect actual
exposure and risk. The uncertainty analysis (sections H-4.4.2 and H-5.4.4) has been revised to
include a general discussion of exposure relative to background.

The uncertainty analysis in section H-5.4.11 has been revised to include a summary table of
concentrations detected in the canyons where ecological studies have been conducted

(Table H-5.4-89). Site-specific studies in the canyons document levels of exposure where no adverse
effects have been found. It is reasonable to compare site-specific EPCs to the concentrations
detected in the canyons. Statistical comparisons are not relevant because this information is simply
relating what has been reported elsewhere. The intent of including the canyon ecological
assessments by reference is to indicate that field studies have been conducted that go beyond the
screening assessment. These studies indicate that chemicals of potential ecological concern
(COPECSs) have been detected at comparable concentrations as reported at individual
SWMUs/AQOCs, and that these COPECs and COPEC concentrations do not pose a potential
ecological risk. The exceptions for DP Site are lead at SWMU 21-022(h) and 2,3,7,8-TCDD
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equivalent at SWMU 21-027(a), which have concentrations markedly elevated above those in the
canyons. These data are provided as another line of evidence relating studies already performed and
reported. Because COPECs have been more rigorously evaluated in the field and have not been
shown to pose risks to receptors at the same or similar concentrations, this line of evidence supports
the screening level conclusions using actual empirical results.

NMED Comment

28. Appendix H, Table H.4.1-3 (Parameter Values Used to Calculate Radionuclide SALs for the
Industrial and Construction Worker Scenarios), page H-258:

NMED Comment: In reviewing the exposure parameters used to develop the radionuclide screening
action levels (SALs), NMED noted that an exposure time of nine hours per day was applied. The
Report indicated that this was representative of a normal work day at the Laboratory. In contrast, the
screening levels for chemicals (NMED 2009) for the industrial and construction worker are based
upon an exposure time of eight hours per day, which may result in under-conservative screening
levels for these two receptors. The Permittees must explain whether or not the chemical screening
levels are appropriate and protective of the industrial and construction worker scenarios and whether
or not modifications to the exposure times are warranted to more accurately reflect worker activities at
the Laboratory. If appropriate, the Permittees must update Section H-5.4 (Uncertainty Analysis) to
address this issue.

LANL Response

28. The exposure time of nine hours versus eight hours applies only to the construction worker
radionuclide screening action levels and not the industrial values. The footnote in Table H-4.1-3
regarding the exposure time for the construction worker is not accurate. The correct footnote as
presented in LANL guidance (LANL 2005, 088493), Table 6.1-3, p. 8, is: “Calculated as (9 hr/day x
250 dayl/yr) 1 8766 hr/yr, where 9 hr/day is an estimate of the average length of the work day,
including a 1-hr break onsite.” The extra hour is intended to account for time spent onsite during a
break from work, i.e., lunch, assuming that a construction worker is more likely to bring a lunch than
go off-site for lunch. This extra hour is overly protective of a construction worker because during this
extra hour, the soil ingestion rate, inhalation rate, and particulate emission factor are much lower than
during the eight active work hours. A longer construction work day was assumed for evaluating
radionuclide dose with the RESRAD computer code because, unlike chemical intake, radiation dose
for all construction exposure pathways is linearly related to the length of time spent in the
contaminated area. The chemical SSLs are sufficiently protective and appropriate for this scenario
because the exposure parameters are conservative (upper bound estimates of exposure), and no
modifications are warranted. The uncertainty analysis for exposure (section H-4.4.2) has been
revised to include this discussion and the footnote in Table H-4.1-3 has been revised accordingly.

NMED Comment
29. Appendix H, Section H-4.3, Evaluation of Vapor Intrusion, page H-33:

Permittees’ Statement: “The vapor intrusion indoor air pathway was not evaluated because all
buildings within the DP Site Aggregate Area are abandoned and are scheduled for D&D. There are
no receptors in the reasonably foreseeable future; therefore, the pathway is incomplete.”
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NMED Comment: Several volatile organic compounds (VOCs) were detected at low concentrations
across the aggregate area. Because VOCs were not detected above residential screening levels and
the Permittees do not intend to release the land and/or re-develop the area for residential use, the
exclusion of the vapor intrusion scenario is reasonable. However, as previously discussed with the
Permittees, the evaluation of the vapor intrusion scenario is not limited to the residential scenario.
Evaluation of the potential exposure through inhalation of indoor air by an indoor worker must also be
addressed. The Permittees must clarify whether or not the assumptions used to justify exclusion of
vapor intrusion for the residential scenario also apply to an industrial worker and the businesses that
currently occupy property within DP Site Aggregate Area.

LANL Response

29. The vapor intrusion pathway was not evaluated for the DP Site Aggregate Area sites for several
reasons.

1. Volatile organic compounds (VOCSs) are not being currently used at DP Site Aggregate Area
SWMUs/Consolidated Units/AOCs. These sites were/are also not used for storage or
disposal of any VOC:s.

2. Most sites have only a few VOCs detected (1-6 compounds) with concentrations at or below
estimated quantitation limits (EQLS). In addition, most detected concentrations are shallow
(6 ft or less) and sporadic in nature (5 or fewer detections per VOC). Sites with more VOCs
detected had very few detections at depth and most or all were below EQLs. The data
indicate that VOCs are not commonly detected and are at trace levels. In addition, the extent
of VOCs is defined and is relatively shallow. Given these conditions, a VOC plume is not
present at any of these sites that would impact the vapor intrusion pathway.

3. Some sites in the DP Site Aggregate Area are wholly [e.g., SWMU 21-024(0)] or mostly
located on the slope leading to the canyon wall (e.g., outfall portions of sites). These sites are
unsuitable for building. There are currently no businesses occupying the property. Therefore,
vapor intrusion modeling results for these areas would not be applicable to indoor workers or
residents.

4. Some sites are located away from the mesa edge and, although currently vacant land, may
have buildings erected on them in the future. During the preconstruction phase, earth moving
and land contouring occur. The earth is usually scraped to a depth that allows for pouring a
foundation and/or footings. After the earth has been moved by the developer to
accommodate a building, the land will not be as it is currently. Because of the shallow nature
of the VOCs detected at DP Site, any VOCs remaining after D&D of TA-21, regrading, and
covering with fill material would not present a pathway for vapor intrusion into buildings that
may be constructed in the future.

This information has been added to the text in Appendix H, section H-4.3.

NMED Comment
30. Appendix H, Section H-4.2.10, SWMU 21-024(b), pages H-25 — H-26:

At solid waste management unit (SWMU) 21-024(b), limited soil removal is proposed as part of the
Phase Ill work. The removal action is driven by elevated levels of plutonium and americium in soil.
However, the risk assessment also showed areas of elevated arsenic contamination, which resulted
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in excess risk above the target level of 1E-05. The Permittees must propose to remove the areas with
elevated arsenic as part of the Phase Il removal action.

LANL Response

30. The removal of soil for plutonium and americium is necessary based on the estimated dose for the
construction worker and residential scenarios. However, the removal of arsenic is not warranted, as
described below.

The uncertainty discussion related to exposure, background, and risk states that exposure to arsenic
across the site is similar to that at background locations. Although concentrations of arsenic were
detected above background, the 95% UCL of the mean concentration (4.7 mg/kg) is within the ranges
of arsenic background concentrations, indicating no difference in potential risk from exposure across
the site whether from the site EPC or the ranges of background concentrations. Given the infrequent
and isolated occurrence of arsenic concentrations above the maximum background concentrations at
SWMU 21-024(b) (only three sample results at two locations are above the maximum background
concentration), the potential exposure and risk from arsenic are substantially overestimated by the
screening-level comparison.

The 95% UCL is intended to represent the average concentration of a contaminant and the RME over
time for a receptor at a site. The RME is the maximum exposure that is reasonably expected to occur
at a site and represents the average concentration during the exposure period. Although this
concentration does not reflect the maximum concentration that a receptor could be exposed to at any
one time (i.e., worst case), it is a reasonable estimate of the exposure concentration over time. This is
because an assumption of long-term contact with the maximum concentration is generally not
reasonable. If the EPC is within the ranges of background concentrations, then the receptor is
exposed to an average concentration indistinguishable from naturally occurring levels.

Because the arsenic EPC of 4.7 mg/kg falls within the ranges of arsenic background concentrations
(0.3 to 9.3 mg/kg for soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4), the EPC is not a true reflection
of an incremental cancer risk and indicates that site risk is not substantially different than the risk from
background concentrations. Although statistically the arsenic site data set is different from the arsenic
background data set(s), this does not necessarily indicate an unacceptable incremental risk,
especially when the residential SSL is also within the ranges of background concentrations
(residential SSL of 3.9 mg/kg and range of arsenic background concentrations of 0.3 to 9.3 mg/kg for
soil and 0.25 mg/kg and 5 mg/kg for Qbt 2,3,4). Therefore, the conclusion that arsenic contributes risk
to a scenario at the RME concentration overestimates the potential incremental risk and does not
reflect actual exposure and risk.

The uncertainty analysis in Appendix H (sections H-4.4.2 and H-5.4.4) has been revised to include
this general discussion of exposure relative to background. In addition, the EPC and range of
background concentrations have been included in relevant sections of the report and in Appendix H.

NMED Comment
31. Appendix H, Section H-4.2.19, Consolidated Unit 21-026(a)-99, page H-31:

The Permittees propose limited soil removal to address radionuclide contamination at
SWMU 21-026(a)-99. The Permittees must also propose to remove any soil containing elevated
levels of benzo(a)pyrene and dibenz(a,h)anthracene, which are driving the risk assessments

LA-UR-10-6477 (Supplement to LA-UR-10-1890) 24 October 2010
EP2010-0324



(benzo(a)pyrene for industrial and dibenz(a,h)anthracene for residential and construction) as part of
the Phase Il corrective action activities.

LANL Response

31. Dose from radionuclide contamination is not a concern for this consolidated unit. Estimated
radionuclide doses are 15 mrem/yr or less for the three scenarios. No soil removal for radionuclides is
necessary or proposed in the report for this site. The report recommendations include proposing to
remove site-related PAHSs that contribute to the elevated cancer risk at this site (section 8.1).

NMED Comment
32. Appendix H, Section H-4.4.2, Exposure Assessment, SWMU 21-022(f), page H-35:

Permittees’ Statement: “The construction worker HI of approximately 3 (HI of 2.5) is primarily from
manganese, which has an HQ of 2.4. Manganese was detected above background at one location
with an EPC (1121 mg/kg), which is similar to the maximum soil background concentration

(1100 mg/kg). In addition, the construction worker SSL (463 mg/kg) is similar to the background
concentrations for Qbt 2, 3, 4 and soil. If manganese is not included, the HI for the construction
worker is 0.1, which is less than the NMED target HI. Therefore, this SWMU does not require further
investigation or remediation and there is no potential unacceptable risk for the construction worker
scenario from site operations.”

NMED Comment: Due to manganese, the construction worker HI exceeds the target hazard level of
1.0. The Permittees state that this is due to a single detection of 1,100 milligrams per kilogram
(mg/kg) of manganese at location 21-603142 at a depth of 8.5 to 9.5 ft. However, in reviewing the
data summary figure (Figure 6.7-1), manganese was also detected at the same sample location from
6.5 to 7.5 feet bgs at a concentration of 1,580 mg/kg. The Permittees must explain why this data point
was not included in the risk assessment for the construction worker and revise the risk calculations as
appropriate.

LANL Response

32. The text states that manganese was detected above background at one location (which is location
21-603145; both depths at this location had detections above background). The EPC calculation for
manganese included all relevant data, including the 1100 mg/kg and 1580 mg/kg concentrations
detected above background from 0 to 10 ft at this SWMU. This is verified by the input files provided
on DVD for UCL calculations (Attachment H-1). The EPC of 1121 mg/kg is similar to the maximum
background concentration of 1100 mg/kg, which coincidentally is the same as one of the
concentrations detected above background. For clarity, the text in section H-4.4.2 has been revised
as follows.

The construction worker hazard index (HI) of approximately 3 (HI of 2.5) is primarily from manganese,
which has an HQ of 2.4. The manganese EPC is 1121 mg/kg, which is similar to the maximum
soil background concentration (1100 mg/kg). In addition, the construction worker SSL

(463 mg/kg) is within the ranges of background concentrations for Qbt 2, 3, 4 and soil (22
mg/kg to 752 mg/kg and 76 mg/kg to 1100 mg/kg, respectively). If manganese is not included, the
HI for t