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Response to the “Notice of Disapproval for the Phase 1l Investigation Report for
Material Disposal Area (MDA} T at Technical Area (TA) 21, November 2007,
Los Alamos National Laboratory EPA ID No: 0890019515, HWB-LANL.-07-038,”
Dated February 29, 2008

INTRODUCTION

To facilitate review of this response, the New Mexico Environment Department's (NMED's) comments are
included verbatim. The comments are divided into genera! and specific categories, as presented in the
notice of disapproval. Los Alamos National LLaboratory'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.8. Depariment of Energy policy.

GENERAL COMMENTS

NMED Comment

1. The Permittees proposed, in the approved work plan, to collect subsurface vapor samples at the
same depth intervals where samples were collected during previous sampling evenis in the Phase Il
Investigation Work Plan (February 15, 2007, LA-UR-07-0930/EP2007-0105). The Permittees did not
complete this requirement (e.g., 2005-2006 location 1D 21-25263 depth of 79-81 feet versus 2007
sample location 2-603058 depth of 67.5-72.5). The Permittees must provide justification for the
differences in sampling depths between sampling events. The Permittees are reminded that
subsurface vapor samples must be collected for analysis of Volatile Organic Compounds (VOCs) and
tritium using the same methods used in the 2006 sampling events unless prior approval is obtained
from NMED. Vapor-monitoring data must continue to be conducted on a quarterly basis to provide a
more accurate assessment of vapor-phase contamination at MDA T. The Permittees must submit to
NMED periodic monitoring reports within 45 days of completion each of vapor sampling event. The
periodic monitoring reports must be prepared in accordance with Section XI.D of the March 1, 2005
Order on Consent (Order).

LANL Response

1. LANL did complete the requirement to collect subsurface vapor samples at the same depth intervals
sampled previously; the sample elevations are the same for borehole locations 21-25263 and
21-603058. The apparent discrepancy arises from the fact that the surface elevation of the
replacement borehole is approximately 10 ft lower than the original borehole 21-25263. Text has
been added to section 3.6 to explain the different surface elevations of the boreholes. The sample
interval was increased to 5 ft. Vapor monitoring will continue as scheduled on a quarterly basis
through September 2008. As discussed in the February 22, 2008, meeting with NMED and confirmed
by NMED in the August 17, 2007, letter from NMED, the results from the remaining three quarters will
be submitted in a single monitoring report 45 d following completion of the last sample round. The
schedule also was agreed to in the August 17, 2008, letter. The report will include an analysis of
temporal and spatial trends of the four quarters of data collected from the permanent vapor
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monitoring wells as well as a comparison to the two rounds of data collected in 20086. At that time, the
need for additional quarterly sampling will be evaluated.

NMED Comment

2. The Phase I Investigation Report (September 2006, LA-UR-06-6506/EP2006-0779) states on page 5

that building 21-257 (SWMU 21-011(a) (Table 2.1-1, September 2006} page 75) “is scheduled for
decontamination and decommissioning (D&D) in June 2007.” However, this aclivily is not discussed
in the Report. The Permittees must provide documentation that the building was removed. If the
building has not been demolished, the Permiltees must provide an explanation as to why this
information was not included in Section 3.6 of the Report (Deviations).

LANL Response

2.

Decontamination and decommissioning (D&D) of this building is not part of the approved investigation
work plan and no report of a deviation is needed. Building 21-257 is still active and D&D has been
postponed. The description of the planned D&D of building 21-257 was provided in the report as part
of site operational history rather than as an investigation objective.

SPECIFIC COMMENTS

NMED Comment

3. Section 3.1, Borehole Abandonment, page 4

Permittees’ Statement: “Four boreholes [locations 21-25372, 21-25373, 21-25378, and 21-25376]
from the 2005-2006 investigation were to be abandoned. Location 21-25373 was abandoned...[tlhe
other three boreholes have not been abandoned as of November 15, 2007. Site access issues and
operational protocols associated with Consolidated Unit 21-016(a)-99's designation as a NES
regulated under 10 CFR 830 prevented the abandonment. These boreholes will be abandoned as
soon as operational protocols permit access to the borehole locations.”

NMED’s Comment: According to Figure 3.2-1 on page 14, the borehole locations are well outside of
the NES boundary. The Permitlees must properly abandon these wells as previously planned since
they are not located within the NES boundary.

LANL Response

3. The text was incorrect in that the boreholes are not within the nuclear environmental site (NES)

boundary but are within the Material Disposal Area (MDA} T nuclear facility boundary. The text has
been corrected in section 3.1 and Figure 3.2-1 has been revised {o indicate the nuclear facility
boundary. Current operational rules and guideslines for work within the nuclear facility require
protocols and start-up requirements that are similar to the requirements for work within nuclear
environmental site. The boreholes are scheduled to be plugged and abandoned in March or

April 2008.
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NMED Comment

4. Section 3.2, Installation and Sampling of Permanent Vapor-Monitoring Wells, page 5,
paragraph 2

Permittees’ Statement: “Before sampling, pore gas was purged from each sampling port by
pumping; once proper purge of the sampling system was verified, vapor sampling proceeded in
accordance with standard operating procedure EP-ERSS-S0OP-5074, Sampling for Sub-Atmospheric
Air. Subsurface pore-gas samples were collected in SUMMA canisters for VOC analysis and in silica
gel samplers for tritium analysis. Sample locations and depths are tabulated in Table 3.2-1.”

NMED’s Comment: The Permittees reference a Standard Operating Procedure (SOP) in the Report
without including a description of the sampling procedures actually used. The Permitiees must
provide descriptions of the procedures used during sampling. Section IX.A in the Order on Consent
(March 1, 2005) specifically states that “ftlhe Respondents shall provide a brief description of
investigation, sampling or analytical methods and procedures in documenis submitted to the
Department that includes sufficient detail to evaluate the quality of the acquired data.” The
Permittees must revise this section to provide adequate descriptions of the methods actually used
during the sampling event. In addition, the Permittees must provide detailed vapor monitoring well
construction diagrams and the associated boring logs for the newly installed vapor monitoring wells.
The boring logs must provide delailed lithologic descriptions of the soils and rock observed during
drilling.

LANL Response

4. Additional text describing the subsurface pore gas SOP has been added to section 3.2. The well
construction diagrams (Figures 3.2-2, 3.2-3, and 3.2-4) have been revised to include more details
including elevations of sample ports and well construction materials. Borehole logs for locations
21-25262, 21-25263, and 21-25264 have been resubmitted for reference and are included in
Appendix A. Boreholes 21-603058 and 21-603059 were moved 40 ft and 35 ft, respectively, and the
goal of the replacement boreholes was to install sample ports at identical subsurface elevations as
the original boreholes. The two replacement boreholes (21-603058 and 21-603058) were not logged
because of their proximity to the original boreholes and text noting this has been added to section 3.6,
NMED was notified on October 24, 2007, regarding the replacement boreholes and approved the
deviation on October 26, 2007.

NMED Comment

5. Section 3.2, Installation and Sampling of Permanent Vapor-Monitoring Wells, page 5,
paragraph 2

Permittees’ Statement: “One round of pore-gas sampling was collected from all ports in each well,
except port 2 at location 21-603059. Port 2 did not produce pore-gas vapor, possibly because the
welded formation does not allow the extraction of sub-surface vapor.”

NMED’s Comment: The Permittees do not explain why Sampling Port 2 was placed at a depth
corresponding to a welded interval in the tuff. NMED assumes that the boring log was reviewed prior
to construction of the vapor monitoring well and that welded intervals were identified before
installation began. Since the Permittees have not abandoned boring 21-25262, both borings must be
monitored in the future at all depths corresponding to those sampled during the 2006 sampling
events. Based on Table 6.5-2 (page 215) of the Investigation Report for MDA-T (September 2006,
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LA-UR-06-6506), NMED understands port 2 to be at depth 114-116 feet below ground surface (bgs).
The Permittees must explain why they were unable to collect a sample at port 2 when two samples
were collected at this depth in the 2005-2006 sampling rounds at sample location 21-25262. The
Permittees must provide NMED with sufficient justification for not collecting samples from this location
when samples were collected previously at that depth.

LLANL Response

5. Samples collected previously from this depth were obtained from a different borehole. The 115-t
interval yielded pore gas from the original borehole during Phase | because it was more permeable,
possibly because of local features, such as the presence of a iracture within or nearby the sample
interval. Several attempts were made to collect a sample from Port #2 (115 {t below ground surface
[bgs]) at well 21-603059. As noted in the response to Comment 4, borehole 21-603059 was not
logged. Therefore, the borehole log was not reviewed as assumed in the comment. Text has been
added to section 3.2 to clarify the sampling process and port placement. The port was surged with
nitrogen and suction was applied, but the interval would not yield. The subsurface formation at the
replacement location is not permeable enough for the transmission of pore gas.

As discussed in the February 22, 2008, meeting with NMED, the two rounds of data collected in 2006
show this interval to have similar chemical concentrations as the intervals directly above and below
{Port #1 at 80 ft bgs and Port #3 at 190 ft bgs). Using data collected from Port #1 and Port #3, trends
and analysis of change in concentrations with depth can still be made without information from

Port #2. The need io collect pore-gas data from 115 ft bgs at location 21-25262 will be evaluated
following analysis of the four rounds of quarterly data from location 21-603059 and comparison to the
first two rounds collected from location 21-25262.

NMED Comment
6. Section 3.4.2, MDA-T Subsurface Vapor Data, Tritium, page 8

Permittees’ Statement: “Tritium activities are substantially lower in the first round of samples
collected during the 2007 investigation than in samples collected during the 2005-2006 sampling
rounds.”

NMED’s Comment: The Permittees have not provided a rationale for why tritium activities measured
in 2007 are significantly lower than the 2005-2006 results. Further, the Report provides no description
in Section 3.2 (“Installation and Sampling of Permanent Vapor-Monitoring Wells” page 5) of the type
of well the Permittees have installed in the borings. The Permittees did not provide sufficient
information to determine whether the reduction in tritiurmm concentrations is the resuit of the vapor
monitoring well installation, a change in the method in which the samples were collected, or a result
of some other factor. The as-built diagrams for vapor-monitoring well locations 21-603058,
21-603059, and 21-25264 in Figures 3.2-2 to 3.2-4 (pages 15-17) of the Report indicate that the
samples were collected over a larger interval (five feet) than the siraddle packer system that isolated
a two foot interval within the boreholes (see Phase | Investigation Report for MDA-T, September
2006, LA-UR-06-6506, page 18). Section IX.A in the Order on Consent (March 1, 2005) specifically
states that ‘[tlhe Respondents shall provide a brief description of investigation, sarmpling or analytical
methods and procedures in documents submitted to the Department that includes sufficient detail to
evaluate the quality of the acquired data” (page 168). The Permittees must revise this section to
describe all of the differences between the 2005-2006 sampling events and the Novemnber 2007
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sampling event. The description must include an adequate description of all pore-gas sampling
methods used during each sampling event.

LANL Response

6. Text summarizing the installation and sampling of the permanent vapor-monitoring wells has been
added to section 3.2. Details have also been added to the well completion diagrams (Figures 3.2-2,
3.2-3, and 3.2-4) to provide more information regarding well construction. Use of the permanent ports
installed in the vapor-monitoring wells will provide more consistent sampiing from event to event than
is possible with the packer system. Temporal and spatial trends in data will be addressed in the
monitoring report submitted following the collection of the four quarters of pore-gas data. Please note
that the requirements of Section IX.A of the Compliance Order on Consent do not apply to
radionuclides. As discussed in the February 22 meeting with NMED, MDA A tritium results showed
similar variations between 2006 and 2007; in the case of MDA A, the sampling techniques were
identical for both rounds. Therefore, we believe different sampling techniques (packer vs. sample
port) did not substantially affect analytical results. Further, the inability to obtain a sample from
Port #2 in well 21-603059 attests to the ability of the well construction methods to obtain a good
annular seal around the sample interval. Therefore, dilution from short-circuiting around the seal is
not likely to be the cause of the reduction in tritium activity.

NMED Comment
7. Table 3.4-2, Summary of VOCs Detected in Pore Gas at Consolidate Unit 21-016(a)-99, page 37

NMED’s Comment: The information provided in this table is insufficient. The Permiltees have
included dashes in the table, but did not define the symbol in the table’s key. Revise the lable
accordingly.

LANL Response:

7. A footnote has been added to Table 3.4-2 to define the meaning of the dash.

NMED Comment

8. Table 3.4-2, Summary of VOCs Delected in Pore Gas at Consolidated Unit 21-016(a)-99,
page 37

NMED’s Comment: The report indicates that VOCs are present in the subsurface and that
concentrations decrease with depth. The soil screening levels for an industrial worker do not include
an evaluation of VOC migration to indoor air.

In reviewing the pore gas data, several volatile organic compounds (VOCs} were detected. It is
possible to model pore gas data and evaluate the vapor inirusion pathway for the migration of VOCs
from pore gas into buildings. Under an industrial scenario, the vapor migration to indoor air pathway
shouid be identified as a complete exposure route and evaluated using a vapor intrusion model, such
as the Johnson and Ettinger model. Unless the Permittees provide additional lines of evidence for
determining that the pore gas data are not applicable to the risk assessment as a source for exposure
via inhalation, the data should be used in a quantilative evaluation of this pathway. The Permitiees
must provide an evaluation for vapor intrusion to in the revised Report.
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LANL Response

8.

The current and reasonably foreseeable future tand use for this site is industrial. A comparison was
made to TA-54, MDA L, site conditions to address NMED’s concern. The concentrations of pore-gas
volatile organic compounds (VOCs) detected at MDA T are orders of magnitude lower than those
measured at MDA L, which has a well-defined plume (LANL 2006, 091888). The VOCs measured
inside buildings at MDA L did not exceed the OSHA permissible explosive levels and the American
Conference of Government Industrial Hygienists threshold limit value time-weighted average levels
and were in fact orders of magnitude less than these limits. Given the much higher concentrations
measured in the pore gas at MDA L, concentrations measured in a building at MDA T are likely to be
below these industrial limits. Therefore, an evaluation for vapor intrusion is not necessary. No
revisions 1o the text are needed.

NMED Comment

8.

Table 3.4-3, Summary of Tritium Detected in Pore Gas at Consolidate Unit 21-016(a)-99,
page 39

NMED’s Comment: The information provided in this table is insufficient. It is unclear if the function of
Table 3.4-3 is only to identify sample locations or whether other information was omitted. The
Permittees must revise the tabie to indicate all sample locations, depths, and analytical results,
including non-detects.

LANL Response

9. Table 3.4-3 has been revised to include all sample numbers and depths collected. Samples with
results below detection limit have been noted with a dash.
NMED Comment

10. Table 3.5-1, Summary Stalistics, Exposure Point Concentrations, and Calculated Doses for

Residential and Recreational Scenarios for the DP Canyon Siope, at Consolidated unit
21-016(a)-99, MDA-T, pages 40-41

NMED's Commenti: The Permittees entitle two columns, “Mean Concentration” and “Screening
Level”, yet do not provide the units of measure. Revise the table to include the appropriate units of
measure.

LANL Response

10. Table 3.5-1 has been updated to include units of measure for Mean Concentration (pCi/g) and

Screening Level (pCi/g). The table previously had incorrect units (mg/kg) for minimum, maximum,
mean, standard deviation, and 95% upper confidence level. Because the table only includes
radiological results, the labels should have been reported in “activities in picocuries per gram” rather
than “concentrations in milligrams per kilogram.” The column labels have been corrected. The values
in the columns have not changed.
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NMED Comment

11. Table 3.5-1, Summary Statistics, Exposure Point Concentrations, and Calculated Doses for

Residential and Recreational Scenarios for the DP Canyon Silope, at Consolidated unit
21-016(a)-99, MDA-T, pages 40-41

NMED’s Comment: The Permittees compare the number of samples analyzed from the Phase | IR to
that of the Phase lI; however, the number of reported analyses is inconsistent. For example, the
Permittees have indicated that under residential statistics 58 sampling events were analyzed for
plutonium-238 and 87 for plutonium-239/240. Based on a review of the Phase | IR (September 2006),
85 samples were analyzed for plutonium-238 and 87 for plutonium-239/240. The Permittees must
explain this discrepancy.

LANL Response

11.

There is no discrepancy; the values that are reported in Table 3.5-1 of the Phase Il are correct. The
risk analysis presented in the Phase Il Report only includes comparisons for the DP Canyon Slope.
Table J-2.3-5, “ DP Canyon Slope, Residential Scenario COPC Statistics,” presented on pages J-39
and J-40 of the Phase | IR {Appendix J), lists the following numbers of analyses for the following
chemicals: americium-241(58); plutonium-238 (58), and plutonium-239/240 (56). These values are
consistent with the number of analyses reported in Table 3.5-1 of the Phase il Repon.

NMED Comment

12. Section 3.6, Deviations, page 9

Permittees’ Statement: “Two of the vapor-monitoring wells were moved outside of the NES
boundary

NMED’s Comment: The Permittees’ rationale for drilling two new borehole locations, 21-603058 and
21-6030589, to replace borings 21-25262 and 21-25263 is unclear {see Figure 3.2-1, page 14 of the
Phase Il Investigation Report (IR) (November, 2007)).

On page 12 of the Phase | Investigation Report for MDA-T (LA-UR-06-6506, September 2006) the
Permittees stale that boreholes 21-25262, 21-25263, and 21-25264 were, “...drilled fo characterize
subsurface tritium and VOC pore gas...” This sentence is included in Section 3.1, “Surface and
Subsurface Investigation QOutside of the Nuclear Environmental Site.”

On page 3 of the Permittees “Submittal of the Phase Il Investigation Work Plan (IWP) for
Consolidated Unit 21-016(a)-99” (LA-UR-07-0930, February 15, 2007}, the Permiftees propose to
abandon borings 21-25263 and 21-25264, rather than clean out the borings by removing residual
slough and install a multi-port pore gas monitoring well at location 21-25262. The Permittees rationale
was that “location 21-25262 is centrally located with respect to the MDA-T absorption beds and the
central axis of DP Mesa...” indicating that there were no access issues with respect fo the NES
boundary. This document specifically indicates that boreholes 21-25262 and 21-25263 are not
located within the NES boundary (Figure 3.2.1).

in NMED’s "Approval with Modifications Phase Il IWP for Consolidated Unit
21-016(a)-99” dated April 9, 2007, NMED directed the Permittees to “remove the siough
from all three pore-gas sampling locations (21-25262, 21-25263, and 21-25264) and
install permanent pore-gas monitoring wells” (page 2). The Permittees agreed to do so in
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their response, “Submiital of the Response to the Approval with Modifications, Phase Il
IWP” dated June 22, 2007 (LA-UR-07-3844 (page 2)).

NMED agreed to an October 26, 2007 emailed request from Bruce Wedgeworth of your
staff to move borehole locations 21-25262 and 21-25263 “...from within the Solid Waste
Management Unit (SWMU) boundaries of MDA-T to outside SWMU boundaries and
fence line to assist in getting an immediate start, which is currently not possible because
of requirements within nuclear sites.” However, this agreement appears to have been
based on inaccurate information, since NMED was led to believe that boreholes
21-25262 and 21-25263 were located within the NES boundary. NMED'’s administrative
record indicates otherwise (Report Figure 3.2-1, page 14).

Finally, the earliest figure illustrating the NES boundary at MDA-T dates back to the
Permittees June 22, 2005 “Response to the Notice of “Approval with Modifications IWP
for MDA-T Solid Waste Management Unit 21-016(a)-99” (LA-UR-05-4548). There is no
evidence that the designation of this NES boundary has changed according to the figure
in the Report (November 2007).

The Permittees must therefore remove the slough from boreholes 21-25262 and
21-25263, as previously directed by NMED, and continue to conduct quarterly vapor-
monitoring for VOCs and tritium at boreholes 21-25262, 21-25263, 21-25264, 21-603058
and 21-603059. The Permittees must submit to NMED periodic monitoring reports within
45 days of completion of each vapor sampling event. The Permittees must prepare the
reports in accordance with the applicable procedures included in Section XI.D of the
March 1, 2005 Order on Consent.

LANL Response

12. The designation of the NES boundary in previously submitted figures is accurate. As stated in
Comment #3, the area outside of the NES, but within the solid waste management unit boundary, is
designated as the MDA T nuclear facility. Section 3.1 and Figure 3.2-1 have been revised to note this
change. Administrative controls and requirements for work within the MDA T nuclear facility boundary
are now the same as those for working within the NES boundary. The work authorization process for
work within the MDA T nuclear facility is equivalent to work within the MDA T NES.

The two new boreholes (21-603059 and 21-603058) are replacements for the boreholes
within the MDA T nuclear facility. The replacement boreholes were approved by NMED on
October 26, 2007. Boreholes 21-25262 and 21-25263 are scheduled for abandonment in
March or April 2008.

As discussed in Comment #1, the results from the remaining three quarters will be submitted
in a single monitoring report 45 d following completion of the last sample round, as confirmed
in the August 17, 2007, letter from NMED.

NMED Comment
13. Section 4.0, Conclusions, page 10

Permittees’ Statement: “The 2007 data indicate that the vertical extent of americium-241,
plutonium-238, and plutonium-239 on DP Canyon slope is defined...the data also indicate that there
has been some redistribution of americium-241, plutonium-238, and plutonium-239 on the DP-Canyon
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slope. There is some potential for the radionuclides to migrate further into DP Canyon. However, as
presented in the investigation report for MDA-T, the extent of contamination beyond the toe of the
slope into DP Canyon has been defined and presented in the Los Alamos and Puebio Canyons
investigation report.”

NMED’s Comment: The Permittees must provide the appropriate information
{(e.g., sample collection locations, relevant maps, sample analytical results) to support this assertion.
Revise the Report to include the appropriate inforrmation and specific reference citations.

LANL Response

13. Page number references for the “Los Alamos and Pueblo Canyon Investigation Report” (LANL 2004,
087390) were omitted. Page numbers and figure references have been included in the text in
section 4.0 for clarification. Resuits from the Los Alamos and Pueblo Canyon investigation report
have not been reproduced in this report.

NMED Comment
14. Appendix A, Field Information

NMED’s Comment: Appendix A provides logs for borings 21-01860, 21-01861, 21-01862, 21-02568,
21-02569, 21-25266, and 21-60300. The Appendix does not include iogs for borings 21-25264,
21-603058, and 21-603059. The Permiltees must provide the logs for these three boreholes.

See comment #4.

LANL Response

14. As stated in Comment #4, borehole logs for locations 21-25262, 21-25263, and 21-25264 were
submitted in the 2006 investigation report and have been resubmitted for reference in Appendix A.
The two replacement boreholes (21-603058 and 21-603059) were not logged because of their
proximity to the existing boreholes. Text noting this has been added to section 3.6.

NMED Comment
15. Sectlion 4.0, Conclusions, page 10

NMED’s Comment: The Permittees must reference concentrations not dose when discussing
relative risk. Revise the Report accordingly.

LANL Response

15. Section 4.0 and Table 3.5-1 have been clarified to indicate that the screening levels and summary
statistics are reported in picocuries per gram. The reference for screening levels has also been added
to the table. Radiological dose is reported in mrem/year.
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Cross-Reference of NMED NOD Comments and Revisions to Phase Il Investigation Report
for Material Disposal Area T at Technical Area 21, Revision 1

Section(s), Table(s), or

NMED Section(s), Table(s), | Page{s)in Figure(s) in Phase li
Comment or Figure(s} in Original Investigation Report for Section(s)/Page(s} in
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Phase Il Investigation Report for MDA T at TA-21, Revision 1

EXECUTIVE SUMMARY

This Phase Il investigation report presents results from the 2007 environmental investigation of
Consolidated Unit 21-016(a)-99, also known as Material Disposal Area (MDA) T, within Technical Area
(TA) 21 at Los Alamos National Laboratory. The 2007 investigation of MDA T was conducted as a follow-
on to the 2005—-2006 implementation of the approved investigation work plan. Specific requirements for
the investigation were defined in the approved Phase Il investigation work plan and subsequent
modifications.

The four objectives of the 2007 investigation were to: (1) continue characterization of tritium and volatile
organic compound (VOC) vapors beneath MDA T; (2) define the vertical extent of americium-241,
plutonium-238, and plutonium-239 at locations on the Delta Prime (DP) Canyon slope; (3) assess if
americium-241, plutonium-238, and plutonium-239 activities in surface soils have been impacted by
recent storm runoff and the December 2006 water main leaks at TA-21; and (4) acquire nitrate and
supplemental perchlorate data on the DP Canyon slope.

The 2007 field activities included borehole abandonment, installation and sampling of three permanent
vapor-monitoring wells, and collection of soil samples from 11 locations on the DP Canyon slope. Results
from the DP Canyon slope were used to update the calculated radiological dose for the DP Canyon slope
under the recreational user scenario.

Pore-gas results from the first round of quarterly sampling confirm low concentrations of VOCs and low
activities of tritium. Three additional quarters of pore-gas monitoring data will be collected in accordance
with the approved vapor-monitoring plan. Nature and extent of pore gas will be comprehensively
evaluated and presented in a report following completion of planned vapor-monitoring activities.

The DP Canyon slope data indicate the nature and extent of americium-241, plutonium-238, and
plutonium-239 have been defined. The 2007 surface-soil activities are less than the surface-soil samples
collected from 1992 to 2006, which indicates there has been some redistribution of americium-241,
plutonium-238, and plutonium-239 on the DP Canyon slope. Because of the lower activities detected
during the 2007 investigation, the exposure point concentrations and associated dose for each
radionuclide under the recreational scenario are lower than previously presented in the 2006 investigation
report for MDA T. The nature and extent of nitrate and perchlorate have been fully investigated and
defined.
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1.0 INTRODUCTION

This Phase Il investigation report presents results from the 2007 environmental investigation of
Consolidated Unit 21-016(a)-99, also known as Material Disposal Area (MDA) T, within Technical Area
(TA) 21 at Los Alamos National Laboratory (LANL or the Laboratory).

As a result of its operational history, Consolidated Unit 21-016(a)-99 contains both radioactive and
hazardous components. The site includes four absorption beds that received treated radioactive liquid
waste, 64 buried shafts used for the disposal of cement-treated radioactive mixtures, and the Retrievable
waste storage area (RWSA) used for the storage of cement-treated radioactive mixtures. The site also
includes two industrial wastewater treatment plants and associated subsurface piping and structures.
Information on radioactive materials and radionuclides, including the results of sampling and analysis of
radioactive constituents, is voluntarily provided to the New Mexico Environment Department (NMED) in
accordance with U. S. Department of Energy (DOE) policy.

The 2007 investigation of Consolidated Unit 21-016(a)-99 was conducted as a follow-on to the
2005—-2006 implementation of the approved investigation work plan (LANL 2004, 085641; LANL 2004,
088721), in accordance with the specific requirements for the investigation defined in the approved
Phase Il investigation work plan (LANL 2007, 095131; NMED 2007, 095725) and subsequent
modifications (LANL 2007, 098944; NMED 2007, 098946).

The four objectives of the 2007 investigation were to (1) continue characterization of tritium and volatile
organic compound (VOC) vapors beneath MDA T; (2) define the vertical extent of americium-241,
plutonium-238, and plutonium-239 at locations on the Delta Prime (DP) Canyon slope where activities
increased with depth as identified during previous investigation; (3) assess whether americium-241,
plutonium-238, and plutonium-239 activities in surface soil have been impacted by recent storm runoff
and the December 2006 water main leaks at TA-21; and (4) acquire nitrate and supplemental perchlorate
data on the DP Canyon slope. The 2007 field activities included borehole abandonment, installation and
sampling of three permanent vapor-monitoring wells, and collection of soil and tuff samples on the

DP Canyon slope.

This report is presented in five sections with three supporting appendixes. Section 1 is the introduction.
Section 2 summarizes MDA T operational history. Section 3 describes in detail the field activities
conducted during the 2007 investigation; provides an overview of the latest round of vapor data for

MDA T, presents a review of the 2007 DP Canyon slope data and an updated evaluation of the nature
and extent of radionuclides on the DP Canyon slope; and updates the calculated radiological dose for the
DP Canyon slope. Conclusions based on previous and new data are presented in section 4. Section 5
cites all references supporting this report. Appendix A includes field documentation, Appendix B analytical
results, and Appendix C waste management.

2.0 SITE HISTORY

Consolidated Unit 21-016(a)-99 is a fenced area located within TA-21 on DP Mesa, east of

buildings 21-286 and 21-228; west of MDA A; north of buildings 21-005, 21-150, and 21-361; and south of
North Perimeter Road (Figure 2.0-1). The site is slightly larger than 2 acres and is vegetated with
grasses, chamisa bushes, and two young ponderosa pines. The following subsections provide a
condensed review of Consolidated Unit 21-016(a)-99, its historical operations, and investigation activities
conducted at the site. A comprehensive review of the site history and facility investigations are presented
in the MDA T investigation report (LANL 2006, 094151).
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2.1 Operational History

Consolidated Unit 21-016(a)-99 includes the following 25 solid waste management units (SWMUs) and
areas of concern (AOCs): SWMUs 21-007; 21-010(a-h); 21-011(a, ¢, d, e, f, g, i, j); 21-016(a, b, ¢); and
AOCs 21-001, 21-011(h), 21-028(a), C-21-009, and C-21-012. All of the sites were associated with
decommissioned radioactive liquid waste treatment facilities and various storage areas. Detailed
descriptions of the SWMUs and AOCs that comprise 21-016(a)-99 are presented in the MDA T
investigation report (LANL 2006, 094151).

The operational history of Consolidated Unit 21-016(a)-99 is complex, beginning with waste disposal in
1945 and continuing through the backfilling and grading of the site in 1986. Operational discharges of
industrial wastewater from the plutonium processing facility to the absorption beds [SWMU 21-016(a)]
began in 1945 and stopped in 1950. An industrial wastewater treatment plant (building 21-035) was
constructed in 1952 to remove plutonium and other radionuclides from the liquid waste and to improve the
absorption characteristics of the wastewater. The industrial liquid waste treatment facility operated from
1952 to 1967, when it was decontaminated and decommissioned. From 1964 to 1967 and again from
1970 to 1972, high-efficiency particulate air filter-equipped mobile incinerators (the salamanders) were in
operation. The incinerators burned contaminated tricresyl phosphate or tributyl phosphate mixed with
kerosene waste oil. In 1967, the new wastewater treatment plant (building 21-257) [SWMU 21-011(a)]
was completed, replacing building 21-035.

The disposal shafts [SWMU 21-016(c)] were installed between 1968 and 1974. The shafts received
treated liquid wastes, some contaminated with americium-241, mixed with cement. Five of the shafts have
bathyspheres that contain plutonium-239/240 and other mixed fission products. In addition, some shafts
received unspecified volumes of wash water. Once the shafts were filled with the waste cement mixture,
they were capped.

In 1974, the RWSA was constructed to store cement-treated transuranic waste temporarily in corrugated
metal pipes. Treated wastes from building 21-257 containing plutonium-239/240 and americium-241 were
mixed with cement and pumped into the pipes. The pipes were stored on end in the RWSA and were
subsequently removed and taken to TA-54 from 1984 to 1986.

The area of the absorption beds, disposal shafts, and RWSA was backfilled with clean fill and the site
was graded to drain toward the north. No waste disposal activities took place at Consolidated Unit
21-016(a)-99 after 1986.

Land use at MDA T is anticipated to remain industrial. Building 21-257 is still active on a minimal basis.
2.2 Historical Releases and Discharges

Approximately 18.3 million gallons of wastewater were discharged to the Consolidated Unit 21-016(a)-99
absorption beds between 1945 and 1967.

The tanks and other liquid-holding facilities at building 21-035 had no secondary containment, and the
floor sumps and drains were unlined concrete. Leaks may have occurred at joints in buried cast iron and
stainless-steel pipes. Although the external tanks at building 21-257 have secondary containment, some
of the containment structures include floor drains that extend to the surrounding site grade. No data is
available to indicate whether the sludge produced by these two treatment facilities was radioactive. Spills
of unknown guantity were reported to have occurred during tanker-truck transfer operations in the
americium unloading area (Sagez 2003, 076090).
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The RWSA also had operational spills and leaks of unknown quantity. Spills, leaks, and releases were
reportedly cleaned up at the time(LANL 1996, 070348, p. 1). Undetected leaks may also have occurred.

Airborne releases from the mobile incinerators were less than releases from stacks at the DP West
plutonium processing facility. Building 21-012 released several curies annually of airborne particulate into
the atmosphere, and Consolidated Unit 21-016(a)-99 is within the projected deposition area.

2.3 Historical Investigations

The MDA T investigation report provides a comprehensive review of the previous investigations
conducted at MDA T (LANL 2006, 094151).

2.3.1 Pre-Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFIs)

Field sampling investigations to characterize the extent and sources of contamination at Consolidated
Unit 21-016(a)-99 began in 1946. These investigations included field instrument surveys for alpha and
gamma emitters; radioassay for uranium, plutonium, and polonium; and analysis for fluorine.

The first characterization effort for the absorption beds was conducted in 1953 by the U.S. Geological
Survey. The results of the study indicated that no appreciable horizontal migration of contamination had
occurred and that plutonium had moved vertically to a depth of 20 ft (Rogers 1977, 005707, p. T-19).

From 1959 to 1961, the U.S. Army Corps of Engineers conducted a detailed study of contaminant
migration at the absorption beds. A test pit (caisson) was excavated adjacent to absorption bed 1,
sidewalls were logged, soil and rock samples were obtained, and instrumentation was installed to sample
matrix saturation. Six angled boreholes were drilled under absorption bed 1 (Rogers 1977, 005707,

p. T-19).

In 1967, additional borings were drilled at the absorption beds to collect samples for radioassay. Water
samples were obtained from the caisson installed in 1959 and from two DP Canyon test holes. The study
compared moisture migration with that reported in the previous study. Maximum concentrations of
moisture had moved from a depth of 12 ft in 1961 to 40 ft in 1967. Most of the plutonium in the tuff was
retained in the upper 20 ft (Purtymun 1967, 001009).

In 1974, additional boreholes were drilled before the excavation of the RWSA. These boreholes
encountered paleochannel deposits at depths of 15 ft to 25 ft. Radioassay results from core samples
indicated the presence of tritium, plutonium, americium, and cesium (Rogers 1977, 005707, p. T-28).

In 1978, moisture migration was studied in two borings. An inventory of plutonium and americium-241
was obtained during volumetric analysis of core from the boreholes. The distribution of plutonium and
moisture was compared with values obtained in 1953 and 1960. Plutonium was detected at a maximum
depth of 99.5 ft and americium-241 was detected at 101 ft (Nyhan et al. 1984, 058906).

Shallow soil was sampled and analyzed for radionuclides in 1984 and 1986. The results indicated that low
levels of tritium, plutonium-238, plutonium-239, and americium-241 were present across the entire site
area and into DP Canyon (Nyhan and Drennon 1993, 023248, p. 3-51).

2.3.2 RFlInvestigations
1992 to 1994

The first RFI activity at Consolidated Unit 21-016(a)-99 was a field investigation conducted in 1992 (LANL
1995, 052350, p. 2-1). The investigation included near-surface sampling to evaluate site wide airborne
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stack emissions. Surface and shallow-subsurface samples were collected and analyzed for organic
chemicals, inorganic chemicals, and radionuclides, including tritium, plutonium-238, plutonium-239, and
americium-241. The results indicated widespread presence of radionuclides at low specific activities.

Surface sampling was performed in 1993 and 1994 at areas requiring additional contaminant
characterization, including the small drainage into DP Canyon (LANL 1996, 070348). The results of this
campaign were presented in an RFI report (LANL 1996, 070348).

1996 to 1997

An investigation was conducted in 1996-1997 to further define the nature and extent of subsurface
contamination resulting from past waste disposal practices at Consolidated Unit 21-016(a)-99. The
investigation sought to define both the lateral extent of absorption bed contamination and the physical
limit of the paleochannel. The 1996-1997 borehole samples were analyzed for target analyte list metals
and radionuclides. Organic chemical analyses were also performed to detect the presence of VOCs and
semivolatile organic compounds (SVOCSs) in tuff. Inorganic chemicals were detected above background.
Radionuclides including plutonium-238, plutonium-239, americium-241, strontium-90, cesium-137,
uranium-234, uranium-235, and uranium-238 were detected or detected above background in and around
the absorption beds (LANL 2004, 085641, p. 12).

2005 to 2006

An investigation was conducted in 2005 and 2006 to complete the characterization of the nature and
extent of contamination from Consolidated Unit 21-016(a)-99 (MDA T) and to support the future corrective
measures evaluations for the site. The investigation was conducted in accordance with the approved
investigation work plan (LANL 2004, 085641; LANL 2004, 088721). The results of the 2005-2006
investigation were presented in the investigation report (LANL 2006, 094151).

3.0 CURRENT ACTIVITIES AT MDA T

This section describes the field activities conducted during the 2007 investigation including borehole
abandonment, the installation and sampling of permanent vapor-monitoring wells surrounding MDA T,
and drilling and sample collection on the DP Canyon slope. These activities are prescribed in the MDA T
Phase 1l Work Plan (LANL 2007, 095131; NMED 2007, 095725) and subsequent modifications (LANL
2007, 098944; NMED 2007, 098946).

This section presents the 2007 investigation solid media and pore gas data, and discusses updated site
dose and associated calculations for radionuclides on the DP Canyon slope. Deviations from planned
implementation requirements are also presented in this section.

3.1 Borehole Abandonment

Four boreholes [locations 21-25372 (279 ft), 21-25373 (279 ft), 21-25375 (280 ft), and 21-25376 (283 ft)]
from the 2005-2006 investigation were to be abandoned. Location 21-25373 was abandoned. The
borehole was redrilled to the original total depth to clear all slough from the borehole and a portland-
bentonite grout was tremmied from the total depth to the top of the borehole in accordance with the
approved work plan (LANL 2007, 095131; NMED 2007, 095725). The other three boreholes have not
been abandoned as of November 15, 2007. Site access issues and operational protocols associated with
the designation of Consolidated Unit 21-016(a)-99's as a nuclear facility regulated under 10 CFR 830
prevented the abandonment. These boreholes will be abandoned as soon as operational protocols permit
access to the borehole locations.
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3.2 Installation and Sampling of Permanent Vapor-monitoring Wells

Permanent vapor-monitoring wells were installed at locations 21-603058 (in place of location 21-25263),
21-603059 (in place of location 21-25262), and 21-25264 (Figure 3.2-1)(Goering 2007, 098861). Because
of access issues associated with the site’s designation as a nuclear facility, two previously drilled
boreholes (locations 21-25262 and 21-25263) could not be reoccupied for completion as vapor wells. Two
new locations were selected as replacements and have been assigned new location ID numbers. These
boreholes were drilled to the planned total depth without sampling. The third location was recompleted to
the original total depth to remove slough from the borehole. A multiport sample system was installed and
sampled from October 15 to November 5, 2007. Each well was equipped with multiple sampling ports for
pore-gas monitoring. The number of sample ports and sample port elevations above mean sea level were
identical to those previously sampled in 2006, i.e., six ports at 21-603059 (in place of location 21-25262),
five ports at 21-603058 (in place of location 21-25263), and five ports at 21-25264 (Table 3.2-1). The
sample tubing is ¥-in. stainless-steel tubing connected with Swagelok fittings. The 5-ft sampling intervals
were filled with 10/20 silica sand. Bentonite chips were tremied into the borehole and hydrated to isolate
the sampling intervals. A flush-mount surface completion was installed to protect the well and sample
ports. The top tubing of each sample port is capped with an end cap to protect the sample tubing when
not in use. As-built diagrams for each vapor-monitoring well are shown in Figures 3.2-2, 3.2-3, and 3.2-4.

One round of pore-gas sampling was collected from all ports in each well, except Port #2 at

location 21-603059. Several attempts were made to collect a sample from Port #2 (115 ft bgs). The port
was surged with nitrogen and suction was applied. In each attempt, the interval did not allow infiltration or
extraction of air. The formation at the new replacement location is not permeable enough for transmission
of pore gas. The interval from the original borehole during Phase | may have yielded pore gas because of
the presence of a joint or fracture within or nearby the sample interval. This depth corresponds to the
cooling unit contact between Bandelier Tuff unit 3 and unit 2. Unit 2 is very densely welded and the intent
was to place the port above the densely welded contact. However, it is possible the sample interval of the
port is within a welded portion of the tuff, thus making it difficult to yield pore gas.

Vapor was sampled at boreholes 21-603059, 21-603058, and 21-25264 in accordance with
LANL-ER-SOP 5074. Samples were analyzed for VOCs and tritium. LANL-ER-SOP 5074 describes the
process of sampling subatmospheric air from monitoring wells and boreholes. The procedure covers
presampling activities, SUMMA sampling (a passive collection and containment system of laboratory-
quality air samples), adsorbent column sampling, packer system sampling, direct port sampling, and
postsampling activities.

Samples were collected through permanent sample ports installed in accordance with the approved
vapor-monitoring plan for MDA T (LANL 2007, 098944; NMED 2007, 098946). Tritium samples were
obtained by pulling subsurface air through a desiccant column filled with degassed silica gel. Moisture in
the subsurface air absorbs to the desiccant as it passes through the column. Each desiccant column is
connected to an individual pump powered by a 12-volt solar panel trailer with deep cycle battery backup.
Columns were arranged in a manifold constructed to allow for up to 10 simultaneous tritium samples. In
this manner, multiple ports can be sampled over the same time interval. Columns were allowed to collect
soil moisture over a 12—24 h period to obtain the minimum 5 g needed for analysis. The desiccant
columns are analyzed for tritium according to EPA Method 906.0.

Samples for volatiles were collected using evacuated SUMMA canisters. Before sampling, each depth
interval was purged until measurements of carbon dioxide and oxygen were stable and representative of
subsurface conditions. Carbon dioxide and oxygen concentrations are measured using a Landtec gas
extraction monitor. Before the SUMMA canister is opened to the subsurface air, a vacuum gauge is used
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to verify the canister is under negative pressure. The valve is opened and subsurface air is pulled into the
SUMMA canister. The vacuum gauge is monitored to determine when the canister has been completely
filled with subsurface air. Subsurface pore-gas samples collected in SUMMA canisters are then submitted
for VOC analysis according to EPA Method TO-15.

Sample locations and depths are tabulated in Table 3.2-1.
3.3 DP Canyon Slope Sampling Activities

A total of 11 locations on DP Canyon slope were sampled on October 13 and 14, 2007. Four locations
were sampled using a hand auger and seven locations were sampled using a hollow-stem auger-drilling
rig (Figure 3.3-1). All samples were analyzed for americium-241, plutonium-238, plutonium-239/240,
nitrate, and perchlorate.

Six locations (21-25266, 21-02568, 21-01861, 21-01860, 21-01862, and 21-02569) where americium or
plutonium activities increased with sampling depth during previous investigations were resampled during
the 2007 investigation. The three locations (21-25274, 21-25272, 21-01642) previously exhibiting the
highest surface concentrations of plutonium-239 were also resampled. Finally, two new locations
(21-603000 and 21-603001) were selected based on field geomorphic evidence of recent sediment
deposition and sampled.

At a minimum, two depths were sampled at each location, one at the surface (generally 0.0 to 0.5 ft) and
the second at a minimum of 1 ft into bedrock. In addition, samples were collected from the soil/tuff
interface at most locations; however, tuff was exposed at the ground surface at some locations and only
surface and 1-ft-into-bedrock samples were collected. Where the soil horizon was much thicker (typically
near the toe of the DP Canyon slope) samples were collected at 5-ft intervals through the soil horizon
until bedrock was encountered. Sample locations and depths are tabulated in Table 3.2-1.

Locations on the lower section of the DP Canyon slope were sampled using a hollow-stem auger drilling
rig. Locations 21-02568 (0.0 to 15.0 ft), 21-02569 (0.0 to 13.0 ft), 21-01860 (0.0 t015.0ft), and 21-01861

(0.0 to 15 ft) were drilled and sampled as planned on October 13, 2007. Locations 21-25266

(0.0 to 14.0 ft), 21-01862 (0.0 to 8.5 ft), and 21-603000 (0.0 t010.0) were drilled and sampled as planned
on October 14, 2007.

Continuous core was recovered at each borehole location to collect subsurface environmental screening
samples and for off-site analyses. The recovered cores were inspected visually for fractures,
staining/discoloration, moisture content, and lithologically logged; borehole logs are presented in
Appendix A. Where fracturing was encountered in the recovered core, a detailed physical description of
the fracture-fill material and rock matrix was included in the lithologic logs.

Hand auger sampling was completed on October 14, 2007, on the upper portion of the DP Canyon slope
at locations 21-6030001 (0.0 to 3.0 ft), 21-25274 (0.0 to 3.0 ft), 21-01642 (0.0 to 2.0 ft), and 21-25272
(0.0 to 4.0 ft). Sampling material was recovered at each hand auger location for subsurface
environmental screening samples and off-site analyses.

Rinsate blanks on all drilling and hand auger sampling equipment and field duplicates were collected at a
frequency of 10%.

All samples collected were field screened for VOCs and radioactivity for health and safety purposes
before collection. VOC screening was performed using a photoionization detector (PID) equipped with an
11.7-eV bulb. Radiological field screening was conducted using an Eberline E600 with a 380AB probe by
LANL radiation protection personnel. VOCs were not detected in any of the head-space field-screening
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samples; all radiological measurements were less than background. The field-screening results were
recorded on the borehole logs and sample collection logs; sample collection logs are also presented in
Appendix A.

3.4 Data Review for Solid Media and Vapor

The following sections present the 2007 investigation data for the DP Canyon slope and Consolidated
Unit 21-016(a)-99. The sections include updated discussions of the nature and extent of inorganic
chemicals and radionuclides in solid media on the DP Canyon slope and a general comparison of the
2007 tritium and VOC vapor data with previous data for the subsurface beneath MDA T. Data are
presented in Appendix B, which is on the CD