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Response to the Notice of Disapproval for the
Phase Il Investigation Report for Material Disposal Area C,
Solid Waste Management Unit 50-009, at Technical Area 50,
Los Alamos National Laboratory EPA ID No: NM0890010515, HWB-LANL-09-017,
Dated August 31, 2009

INTRODUCTION

To facilitate review of this response, the New Mexico Environment Department’s (NMED’s) comments are
included verbatim. The comments are divided into general and specific categories, as presented in the
notice of disapproval. 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.

GENERAL COMMENTS

NMED Comment

1. The Permittees identified, subsequent to submittal of this Report, a systematic low bias in tritium
pore-gas concentrations. The properties of the silica gel cartridges were not considered when
calculating the final tritium results. The Permittees must therefore revise the Report to correct all
instances where tritium pore-gas values were affected by this bias.

LANL Response

1. Sections F-1.3.5 and F-3.6, Tables 2.4-7, 6.3-2, F-1.3-6, and F-2.8-1, and Plates 3 and 7 have been
revised and present the corrected tritium results. The text in sections 1.4, D-1.0, and F-1.0 have also
been revised to include the following text:

“A systematic low bias in previously reported tritium pore-vapor measurements has been identified
(Whicker et al. 2009, 106429); tritium data presented in this report have been corrected for this bias
(Marczak 2009, 106500). The bias resulted from the properties of silica gel, the medium used to
collect water vapor from pore-gas samples. Silica gel contains water bound to the silica gel molecules
that cannot be completely removed by drying, before it is used in sampling, without degrading the
silica gel properties. Thus, when water vapor is collected from the pore gas, the tritiated water vapor
is diluted into the water bound to the silica gel molecules. The tritium results in this report were
corrected using the percent moisture value determined by the analytical laboratory. When percent
moisture data are not available for a sample, a conservative correction factor of 2 is applied. This
correction factor was selected based on an analysis of 2 yr of tritium pore-vapor correction values.”

NMED Comment

2. To ensure consistency at all sites across the Laboratory, this comment provides direction and
clarification as to the procedure(s) that should be used in future reports for comparing site data to
background. The following general method is preferred by NMED for evaluating background whether
the constituent of concern is naturally occurring or a radionuclide. Additional guidance may be found
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in Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites
(http.//www.epa.qov/oswer/riskassessment/pdf/background.pdf).

a. As an initial screen, the maximum detected site concentration for each medium (soil, sediment,
and tuff) should be compared to the appropriate background reference datum. This background
datum is defined as the upper tolerance limit (UTL) in the LANL document Inorganic and
Radionuclide Background Data for Soils, Canyon Sediments, and Bandalier Tuff at Los Alamos
National Laboratory. If the site maximum is less than the background UTL for a given medium,
then a conclusion may be drawn that the detected site concentrations are representative of
background.

b. If the initial screen indicates that the maximum detected concentration is greater than the
background UTL, and sufficient data are available, a statistical comparison (site attribution
analysis) of site concentrations to background should be conducted. The statistical evaluation
will provide results to assess whether the site data are significantly different from the background
population. It is recommended that the statistical test be based on the distribution of the data
sets. While either parametric or nonparametric tests may be used, the most commonly applied
test for comparing site data to background is the nonparametric Wilcoxon Rank Sum (WRS) test.

c. Additional methods may be used in conjunction with the statistical tests, including box and
whisker plots, histograms, and/or geochemical analyses.

d. If sufficient data are not available to conduct a robust statistical evaluation, additional site
samples may be required to support either the determination of nature and extent or to support
human health or ecological risk assessments. However, graphical methods, comparison to the
background range(s) of data, and other lines of evidence may be evaluated on a case by case
basis.

LANL Response

2. Comment noted. This approach to identifying chemicals of potential concern (COPCs) through
statistical comparisons to background has been implemented in investigation reports submitted after
the Material Disposal Area (MDA) C Phase Il investigation report.

NMED Comment

3. Sections 7.2.1, 7.2.2, 7.2.3, 7.3.1, and 7.3.2 describe the Permittees’ conclusions regarding nature
and extent of inorganic, organic and radionuclide contamination in tuff and pore-gas. Additionally,
these sections reference Appendix F, specifically sections F-3.2, F-3.3, F-e.5, F-3.4, and F-3.6. The
information provided in Appendix F appears to be a reiteration of sections 7.2.1, 7.2.2, 7.2.3, 7.3.1,
and 7.3.2. The Permittees must revise the Report to remove Appendix F. Any information in
Appendix F that is not duplicative of sections 7.2.1, 7.2.2, 7.2.3, 7.3.1, and 7.3.2 must be incorporated
into the appropriate section in the main text of the Report.

LANL Response

3. Appendix F has not been removed because it is a key part of investigation reports and has been
included in all previous reports. The appendix presents a detailed evaluation of data to identify
COPCs and the assessment of the extent of contamination at the site. Therefore, sections 7.2.1,
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7.2.2,7.2.3,7.3.1, and 7.3.2 of the main text are summaries of the detailed data evaluations
presented in Appendix F sections F-3.2, F-3.3, F-3.4, F-3.5, and F-3.6.

NMED Comment

4. The Permittees state that the vertical and lateral extent of inorganics, organics, and radionuclides in
tuff as well as the vertical and lateral extent of VOCs and tritium in pore gas are defined. While some
trends showing decreasing concentrations with distance are apparent, this is not the case for VOCs in
pore gas in boreholes 50-27437, 50-27444, 50-27445, 50-27446, 50-24783/50-603472, 50-603367,
50-603063, 50-24771/50-603471, 50-603468, 50-24822; the lateral extent for VOCs to the south and
east of MDA C; the vertical extent of inorganics in tuff in boreholes 50-603468, 50-603470, 50-24822;
and the vertical extent of tritium in pore gas in boreholes 50-27446 and 50-603383. The Permittees
state in Section 7.2.1 on page 22 of the Report that inorganics were ‘“infrequently detected, and their
concentrations were generally less than twice the BVs.” Again in Section 7.3.1 on page 23 of the
Report, the Permittees state that “[t]he lateral extent of VOCs is defined at MDA C because the VOCs
detected generally decrease in concentration with increasing distance from the disposal units or the
central portion of MDA C.” These broad generalizations do not comport with the data from the
aforementioned boreholes. The Permittees must revise the Report, where appropriate, to provide
explanation supporting the conclusion that “vertical and lateral extent of contamination is defined” at
MDA C, or propose additional work to achieve such determination, or both.

LANL Response

4. Responses are provided below for specific items discussed in the NMED’s comment.
Figures F-3.4-1 through F-3.4-5, F-3.6-1, and F-3.6-2 have been added to Appendix F to include
cross-sections of MDA C boreholes with pore-gas concentrations of tetrachloroethene (PCE),
trichloroethene (TCE), and tritium. These figures illustrate that lateral and vertical trends in
concentration decrease away from the center of MDA C and decrease with increasing depth.

However, it should be noted the data in this report represent the conditions at one point in time. In
some boreholes, the samples were collected before a vapor-monitoring system was installed
during the Phase | investigation. Additional monitoring of volatile organic compounds (VOCs) and
tritium in pore gas is appropriate to ensure concentrations are representative, and no significant
changes in concentrations have occurred over time. Quarterly collection of vapor samples from all
sampling ports at the 14 Phase Il boreholes is recommended in section 8.0. Only after monitoring
is complete and additional data are available to supplement the conclusion that vertical and
lateral extent of contamination is defined should a decision be made to conduct any additional
work at this site other than monitoring.

a. NMED states, “While some trends showing decreasing concentrations with distance are
apparent, this is not the case for VOCs in pore gas in boreholes 50-27437, 50-27444,
50-27445, 50-27446, 50-24783/50-603472, 50-603367, 50-603063, 50-24771/50-603471,
50-603468, 50-24822....”

Boreholes 50-27437, 50-27444, 50-27445, and 50-27446 are the shallower boreholes drilled
between Pits 2 and 3 during the Phase | investigation. The total depth (TD) of borehole
50-27444 was 335.5 ft below ground surface (bgs) and the TD of the other three boreholes was
82.5 ft bgs. These shallow boreholes were not drilled to determine the vertical extent of
contamination across the site but were drilled at NMED’s direction to determine if a potential
release had occurred below the pits. Section F-1.3.4, which discusses the VOCs in pore-gas
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between Pits 2 and 3, states that “[p]Jore-gas samples from other boreholes at MDA C provide
additional data to evaluate trends in VOC concentrations with depth (sections F-2.5 and F-3.4).”

Section F-3.4 presents a detailed explanation on how vertical extent of VOCs in pore-gas is
defined at locations 50-24783/50-603472, 50-603063, 50-24771/50-603471, 50-603467,
50-603468, and 50-24822. Location ID 50-603367 does not exist. The lateral extent of VOCs
in pore gas is also discussed below.

b. NMED states, “While some trends showing decreasing concentrations with distance are
apparent, this is not the case for...the lateral extent for VOCs to the south and east of
MDA C....”

Higher concentrations of VOCs were detected in boreholes located within MDA C. Using TCE
as an example, the highest concentrations are in boreholes located in the central portion of
MDA C. At locations 50-24769/50-603470, 50-24771/50-603471, and 50-24783/50-603472,
TCE concentrations are 57,000 ug/m>, 91,000 ug/m>, and 30,000 ug/m?, respectively. The
highest concentration of TCE in the western corner of MDA C at location 50-24784 is

1600 ug/m3, and it is 78,000 pg/m3 in the southeastern corner of the MDA C boundary at
location 50-24813.

The highest concentrations of TCE in the boreholes to the west, north, and northeast of

MDA C, which are farthest away from the MDA C boundary, are lower by an order of
magnitude: 2200 pg/m® (boreholes 50-603060/50-603503), 1600 ug/m° (borehole 50-24784
located within MDA C boundary but in the far west corner), 1700 ug/m3 (borehole 50-603383),
3400 ug/m3 (borehole 50-603061), and 5100 ug/m3 (borehole 50-603062). These
concentrations demonstrate the lateral extent of VOCs in pore gas is defined by decreasing
concentrations to the west, north, and northeast of MDA C.

The highest concentrations of TCE in the boreholes to the south and southeast of the MDA C
boundary are 21,000 pg/m3 (borehole 50-603467), 32,000 Mg/m3 (borehole 50-603468), and
12,000 pg/m3 (borehole 50-24822). These concentrations are lower by approximately 50% or
more than those in the boreholes located within MDA C (57,000 pg/m®in boreholes
50-24769/50-603470; 91,000 pg/m? in boreholes 50-24771/50-603471; and 78,000 pug/m® in
borehole 50-24813). These concentrations demonstrate the lateral extent of VOCs in pore
gas is also defined by decreasing concentrations to the south and southeast of MDA C.

c. NMED states, “While some trends showing decreasing concentrations with distance are
apparent, this is not the case for...the vertical extent of inorganics in tuff in boreholes
50-603468, 50-603470, 50-24822....”

The text in section F-3.2 has been revised to clarify the conclusion that the vertical extent of
inorganic chemicals is defined at MDA C. The changes are included below.

The vertical extent of inorganic chemicals can more clearly be seen to decrease with depth
when both Phase | and Phase Il samples are viewed together for each borehole, including
concentrations that are below background and not detected (see Table 1 of this response).

At locations 50-24769/50-603470, concentrations of aluminum, beryllium, cadmium, lead,
nitrate, perchlorate, selenium, silver, and zinc decrease with depth from the maximum
concentration (Table 1). The evaluation of the vertical extent of some inorganic chemicals is
complicated by the deepest sample from the Tschicoma Formation (Tt), which has no
established background values (BVs) for inorganic chemicals. Twelve inorganic chemicals
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had the highest concentration in the deepest sample: arsenic, barium, calcium, chromium,
cobalt, copper, iron, magnesium, manganese, nickel, potassium, and vanadium

(Table F-2.2-1 and Plate 5). The concentrations likely represent the natural geology of the
Tschicoma Formation. Several of these inorganic chemicals are common and naturally
occurring (aluminum, calcium, iron, magnesium, and potassium) and are not indicative of
contamination associated with Laboratory operations. Apart from the deepest sample, each
of the 12 inorganic chemicals listed above has concentrations that decreased with depth. The
elevated concentrations in the Tschicoma Formation likely reflect the natural chemical
composition of the dacite that is substantially different than the overlying rock units (as
indicated by the elevated concentrations of aluminum, calcium, iron, magnesium, and
potassium). In addition, because the sample of Tschicoma Formation was collected in the
upper portion of the formation, the material is possibly more weathered, resulting in higher
concentrations than detected in units above this sample. Because 21 inorganic chemicals
decrease with depth until the deepest sample is reached, there is a clear decreasing trend
with depth for inorganic chemicals at this location (see response to Specific Comment 9).

At locations 50-24821/50-603468, concentrations of aluminum, arsenic, beryllium, chromium,
cobalt, iron, lead, manganese, nickel, nitrate, perchlorate, selenium, silver, vanadium, and
zinc decrease with depth from the maximum concentration (Table 1). Only one inorganic
chemical, barium, did not decrease with depth but had its highest concentration in the TD
sample, and that concentration (29.5 mg/kg) is only slightly above the BV (25.7 mg/kg) and is
a reflection of the natural variability of the Otowi Member.

At location 50-24822, concentrations of arsenic, iron, lead, manganese, nickel, nitrate, and
perchlorate decrease with depth from the maximum concentration (Table 1). Only chromium
does not decrease with depth, and its highest concentration (7.01 mg/kg in the deepest
interval) is less than 3 times the BV (2.6 mg/kg). Because the Otowi Member background
data set is limited, this concentration is likely naturally occurring; it is not related to Laboratory
releases given the depth and location of the borehole (over 100 ft outside the eastern
boundary of MDA C boundary).

d. NMED states, “While some trends showing decreasing concentrations with distance are
apparent, this is not the case for...the vertical extent of tritium in pore gas in boreholes
50-27446 and 50-603383.”

Borehole 50-27446 is one of the shallower boreholes drilled between Pits 2 and 3 during the
Phase | investigation. The TD of borehole 50-27446 was 82.5 ft bgs. This shallow borehole
was not drilled to determine the vertical extent of tritium contamination in pore gas but was
drilled at NMED’s direction to determine if a potential release had occurred below the pits.

See response to Specific Comment 11 for the discussion of the vertical extent of tritium in
pore gas in borehole 50-603383.
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SPECIFIC COMMENTS

NMED Comment
5. Executive Summary, page v, paragraph 4:

Permittees’ Comment: “The maximum concentrations of most organic chemicals in pore gas were
detected at a depth of approximately 250 ft, with concentrations decreasing sharply below that depth.
The highest detected concentrations of tritium were generally at depths of less than 125 ft bgs.
Tritium concentrations decreased with depth in most, but especially in, deeper boreholes. The vertical
extent of both VOCs and tritium in pore gas is defined.”

NMED Comment: The Permittees’ statement that “[t]he vertical extent of both VOCs and tritium in
pore-gas is defined” is inaccurate. The Permittees must revise the text or provide a stronger
foundation for the assertion. See General Comment # 4.

LANL Response

5. The evaluation of vertical extent of VOCs uses data from the deepest boreholes to illustrate that
concentrations decrease with depth. The definition of the vertical extent of VOC contamination does
not require vertical extent to be defined in every borehole used to characterize the site. While the
vertical extent of VOCs is not defined for every individual borehole, the deepest boreholes show
VOCs (particularly TCE and PCE) are lower in the deepest samples than in samples shallower than
125 ft bgs. In the deepest borehole, 50-24769/50-603470, the TCE concentration decreased by more
than 300 times from the highest concentration (60,000 pg/m®) at 300 ft bgs to the deepest sample
(180 pg/m®). The TCE concentration in the deepest sample is more than an order of magnitude less
than the work plan—established target level for TCE (2100 pg/m3). Additionally, TCE concentrations
decrease with depth from the maximum concentrations at the following locations.

e location 50-24771/50-603471: 91,000 ug/m* (250 ft bgs) to 34,000 pg/m® (450 ft bgs)
e location 50-24783/50-603472: 30,000 ug/m° (300 ft bgs) to 6500 pg/m® (450 ft bgs)

e location 50-24784: 1600 ug/m® (362 ft bgs) to 350 ug/m?® (450 ft bgs)

e Jlocation 50-24813: 78,000 pg/m3 (200 ft bgs) to 2400 pg/m3 (600 ft bgs)

e location 50-603467: 21,000 pg/m3 (287 ft bgs) to 6900 pg/m3 (600 ft bgs)

e location 50-603061: 3400 pg/m3 (228 ft bgs) to 230 pg/m3 (450 ft bgs)

e location 50-603062: 5100 pg/m3 (100 ft bgs) to 400 pg/m3 (450 ft bgs)

e location 50-603063: 14,000 pg/m3 (200 ft bgs) to 5000 |Jg/m3 (450 ft bgs)

e location 50-603064: 24,000 pg/m® (176 ft bgs) to 6 pg/m® (500 ft bgs)

Concentrations of PCE also decreased with depth. The PCE concentrations were much lower overall
(maximum concentration of 2500 ug/m° at location 50-24771) and were less than the work plan-
established target level for PCE (3800 pg/m3). Figures F-3.4-1 and F-3.4-2 illustrate the decrease in PCE
concentrations with depth across the site.
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Tritium concentrations decreased with depth from the maximum concentrations in all boreholes (see
response to Specific Comment 11).

Sections F-3.4 and F-3.6 have been revised to clarify the basis for the statement that the vertical extent of
VOCs and tritium in pore-gas is defined.

NMED Comment
6. Section 1.3, Phase Il Site Investigation Conducted, page 2, 1st paragraph, bullet three:

Permittees’ Statement: “Je/xtended eight existing boreholes (locations 50-24769, 50-24771,
50-24783, 50-24784, 50-24813, 50-24817, 50-24820, and 50-24822)”

NMED Comment: The Permittees state in the first paragraph of Section 1.3 that nine boreholes
(locations 50-24769, 50-24771, 50-24783, 50-24784, 50-24813, 50-24817, 50-24820, 50-24821, and
50-24822) were extended as part of the Phase Il investigation. Additionally, the approved Work Plan
also states that nine boreholes would be extended as part of the Phase Il activities. The Permittees
must revise the text to resolve this discrepancy.

LANL Response

6. Borehole 50-24821 was not extended as part of the Phase Il investigation. During the pilot study
activities (LANL 2008, 102651, p. 3), two boreholes were drilled next to borehole 50-24821. Borehole
50-603373 was drilled with an auger rig to 300 ft bgs, and borehole 50-603468 was drilled to
460 ft bgs using the air-rotary method. Borehole 50-603468 was the replacement borehole for
extending 50-24821 to 450 ft bgs, as indicated in the pilot study investigation report (LANL 2008,
102651, p. 3). The deviations section in Appendix B has been revised to clarify this condition.

NMED Comment
7. Section 3.4.5, Collection of Pore-Gas Samples, page 9, paragraph 3:

Permittees’ Statement: “After a 30-min purge, a pore-gas sample for VOCs analysis was collected
in a SUMMA canister.”

NMED Comment: The Permittees state in Section 3.4.1, Drilling, that “[t]he pore-gas screening
sample was collected in a SUMMA canister following a 60-min purge.” The Permittees must revise
the text to resolve this discrepancy.

LANL Response

7. Section 3.4.1 refers to the collection of pore-gas screening samples used to determine TD of the
Phase Il boreholes, while section 3.4.5 refers to collection of the analytical pore-gas samples
presented in the investigation report. Screening samples were collected after a 60-min purge, which
was later determined to be longer than necessary to purge the entire collection system, so the purge
time was decreased to 30 min for the analytical pore-gas sampling. Because there is no discrepancy
in the text, the text has not been revised.
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NMED Comment

8.

Section 5.3, Cleanup Standards, page 18, paragraph 1:

Permittees’ Statement: “Because the current and reasonably foreseeable future land use is
industrial, industrial SSLs/SALs are the cleanup levels for MDA C.”

NMED Comment: Selection of the cleanup standards that apply to the site in the Report is
premature and therefore will not be evaluated until the Corrective Measures Evaluation (CME) is
submitted.

LANL Response

8.

Risk was evaluated for MDA C to determine whether any potential unacceptable risks or doses
currently exist, which is consistent with the intent of the report and the presentation provided in the
other reports involving MDAs. Industrial is the current and reasonably foreseeable future land use of
MDA C, and therefore the industrial SSLs/SALs are the appropriate cleanup levels for the evaluation
of present-day risk or dose if remediation were deemed necessary. The risk/dose evaluation is not
intended to determine the final disposition of the site but rather to ensure current conditions at MDA C
are not subject to unacceptable risk or dose that require remediation.

NMED Comment

9.

Section 7.2.1, Nature and Extent of Contamination in Tuff, Inorganic Chemicals in Tuff, page
22, paragraph 1:

Permittees’ Statement: Concentrations of all TAL metals decreased with depth at locations
50-24784, 50-24820, 50-603060, 50-603061, and 50-603063. In the rest of the Phase Il boreholes,
concentrations of one or more TAL metals did not show decreasing concentrations with depth.
However, they were infrequently detected in the TD sample of borehole 50-603470 at 650 to 653 ft
bgs in media TT (Tschicoma Formation) where no BV is available. The overall decreasing
concentration with depth to this tuff layer does not indicate contaminant releases.”

NMED Comment: The order of magnitude increase in several metals in the Tschicoma Formation
(TT) at borehole location 50-603470 may indicate contaminant migration via fracture flow. An “overall”
decreasing trend is not sufficient. Based on the concentrations of metals at 650-feet at this location,
the Permittees must provide additional information about the TT Formation to evaluate whether or not
the detected concentrations of metals are consistent with those found at other locations within the TT
Formation.

LANL Response

9.

Section 4.3.1 of the investigation report presents a fracture analysis at MDA C, as required by the
approved investigation work plan (LANL 2005, 091493; NMED 2005, 090165). As was concluded in
section 4.3.1, fractures within the Bandelier Tuff beneath MDA C do not have a controlling impact on
contaminant fate and transport at the site.

The Tschicoma Formation dacite from borehole 50-603470 contains high levels of several metals
when analyzed by U.S. Environmental Protection Agency (EPA) Method 3050, the acid-leach
method. It should be noted that the EPA Method 3050 is designed to analyze soil and not silicate
rock; by design, elements bound in silicate structures are not normally dissolved by this procedure.
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However, the acid-leach method will attack silicate grain surfaces, fractured or weathered silicate
grains, oxide phases in the rock, and both silicate and nonsilicate alteration phases. The extent of
digestion of this complex set of minerals results in partial metal releases that are only indirectly
related to the bulk rock composition. Moreover, partial digestion results will vary from sample to
sample of the same lithology, depending on fracturing, particle size, relative alteration, and other
variables. For these reasons the EPA Method 3050 is not routinely used to analyze rock, and no
comparable data are available for Tschicoma Formation dacite. However, as part of a background
chromium study currently being incorporated into the Sandia Canyon report, several samples of
Cerros del Rio basalt have been analyzed by the EPA Method 3050. Ten basalt samples were
selected from core or cuttings at locations without chromium contamination; the results of the basalt
acid leach analysis are summarized in Table 2 of this response, along with Tschicoma Formation
dacite data from borehole 50-603470. Although the basalt samples are more mafic (higher
magnesium and transition metal content, lower silica, alumina, and alkali content) than the dacite, the
acid-leach results can be compared with these differences in mind. Elements elevated in the dacite
relative to the basalt are highlighted in red. The higher dacite concentrations for aluminum and
potassium are expected because of the higher content of these elements in dacite than in basalt.

It is important to note that the dacite from borehole 50-603470 was collected from the top of the
Tschicoma Formation (i.e., the top several inches). It is possible, therefore, that the interval sampled
may have been more highly weathered than if it had been collected deeper in the formation. If so, the
naturally occurring concentrations of elements in the weathered dacite may be more typical of those
in soil than in unweathered dacite. The concentrations of inorganic chemicals detected in this sample
are similar to their BVs or background concentrations in soil. In addition, several of these inorganic
chemicals are common and naturally occurring (aluminum, calcium, iron, magnesium, and potassium)
and are not indicative of contamination associated with Laboratory operations. The elevated
concentrations in the Tschicoma Formation likely reflect the natural chemical composition of the
dacite in that formation, which is substantially different than the overlying rock units (as indicated by
the elevated concentrations of aluminum, calcium, iron, magnesium, and potassium). Higher values
for arsenic, calcium, chromium, lead, and selenium are less likely attributable to lithologic differences,
but many of these elements could be associated with pedogenic carbonate that may be present at the
top of the dacite.

This discussion has been added to section 7.2.1 of the revised investigation report.

NMED Comment

10. Section 7.3.1, Nature and Extent of Contamination in Subsurface Pore Gas, Volatile Organic
Compounds in Subsurface Pore Gas, page 23:

Permittees’ Statement: “The vertical extent of n-heptane and tetrahydrofuran is not defined at
locations 50-24820 and 50-603468, respectively. Both organic chemicals were infrequently detected
at the site and were not detected in the deepest sample collected at MDA C at 650 ft at location
50-603470. The lateral extent of VOCs is defined at MDA C because the VOCs detected generally
decrease in concentration with increasing distance from the disposal units or the central portion of
MDA C.”

NMED Comment: Section F-1.3.4, VOCs in Pore Gas between Pits 2 and 3, states that vertical
extent is defined for n-heptane, contrary to the statement in Section 7.3.1. Section F-1.3.4 goes on to
state that “[t]he vertical extent of the remaining VOCs have not been defined because their
concentrations were relatively unchanged with depth or increased with depth in one or more
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boreholes.” NMED agrees that the vertical extent of several VOCs in pore-gas has not been defined.
See General Comment # 4.

LANL Response

10. See response to General Comment 4. The statement made in section 7.3.1 regarding the extent of
n-heptane does not contradict the statement in F-1.3.4. The statements refer to different boreholes at
different locations at MDA C. Section F-1.3.4 refers to the vertical extent of VOCs in the boreholes
drilled between Pits 2 and 3, which are the locations 50-27437, 50-27444, 50-27445, and 50-27446.
The conclusion that extent of n-heptane in these boreholes is defined is correct. The text in
section 7.3.1 refers to Phase Il boreholes at two other borehole locations outside of the MDA C
boundary and is also correct. However, the borehole location in section 7.3.1 where the extent of
n-heptane is not defined should be 50-603467, not 50-24820. The borehole location has been
corrected in sections F-3.4 and 7.3.1.

NMED Comment

11. Section 7.3.2, Nature and Extent of Contamination in Subsurface Pore Gas, Tritium in
Subsurface Pore Gas, page 23:

Permittees’ Statement: “Concentrations of tritium decreased with depth at all Phase Il boreholes or
grouped boreholes, except at location 50-603064 and 50-603383. However, tritium concentrations in
boreholes that are deeper than those two boreholes show decreasing concentrations with depth.
Therefore, the vertical extent of tritium is defined. The lateral extent of tritium is defined for MDA C as
a whole because the concentrations in boreholes outside MDA C are substantially lower than
concentrations detected in boreholes located in the central area of MDA C.”

NMED Comment: The objective of the phase Il investigation was to define vertical and lateral extent
of contamination, particularly in vapor-phase. Vertical extent of tritium, an important tracer, is not
defined in boreholes 50-603383 and 50-24783. See General Comment # 4.

LANL Response

11. The text in Appendix F, section F-3.6, and section 7.3.2 is revised as follows to accurately reflect the
definition of extent for tritium.

Borehole 50-24783 is “paired” with borehole 50-603472, meaning borehole 50-24783 was drilled to
300 ft and 50-603472 is the extension of that borehole to 450 ft. The vertical extent of tritium in the
grouped boreholes 50-24783/50-603472 is defined because tritium concentrations decreased with

depth from 2,738,130 pCi/L in 50-24783 at 200 ft to 2967 pCi/L in 50-603472 at 450 ft

(Table F-2.8-1).

At borehole 50-603383, which is paired with borehole 50-24817 (Figure F-3.4-1), vertical extent is
also defined. Borehole 50-24817 was drilled and sampled for pore gas to 250 ft during the Phase |
investigation (LANL 2006, 094688). Borehole 50-603383 was drilled during Phase Il and sampled to
450 ft. The tritium concentrations decreased with depth from a maximum of 501,606 pCi/L at 140 ft in
borehole 50-24817 to 52,007 pCi/L at 450 ft in borehole 50-603383. In addition, the corrected tritium
values in Table F-2.8-1 show a decrease in tritium concentrations from 70,989 pCi/L at 408 ft to
52,007 pCi/L at 450 ft in borehole 50-603383. Therefore, the vertical extent of tritium in this borehole
is defined.
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Borehole 50-603064 is a perimeter borehole located at the northern edge of MDA C at the head of
Ten Site Canyon. This borehole was designed primarily to evaluate the lateral extent of pore-gas
contamination. The tritium concentrations in this borehole are less than those reported for boreholes
within the MDA C boundary. Tritium concentrations in borehole 50-603064 fluctuate along the vertical
profile from 612 pCi/L at 66 ft to 1476 pCi/L at 113 ft to 525 pCi/L at 250 ft to 2078 pCi/L at 500 ft.
This fluctuation of tritium concentrations is similar to that observed at other perimeter boreholes

(i.e., 50-603060/50-603503, 50-603061, 50-603062, and 50-603063) as well as to those detected in
the deepest samples in boreholes within the MDA C boundary (Table F-2.8-1). These fluctuations are
typical of the lower concentrations of tritium across the site and do not indicate increasing
concentrations with depth. Therefore, the vertical extent of tritium in this borehole is defined.

The decreasing concentrations of tritium laterally from the central portion of MDA C are illustrated in
Figures F-3.6-1 and F-3.6-2.

Subsequent monitoring of pore gas (as recommended in the investigation report) will more clearly
illustrate the concentrations of tritium over time in these boreholes and will be a more accurate
depiction of lateral and vertical extent across the MDA C site.

NMED Comment

12. Section 7.4, Summary of Risk Screening Assessments, page 23, paragraph 3:

Permittees’ Statement: “Several chemicals of potential ecological concern (COPECs) were
identified. All of the COPECs were eliminated following evaluations based on one or more lines of
evidence, including minimum ESLs, HI analysis, comparisons to background, potential effects to
populations, infrequent detection, and comparison to previous field and laboratory canyon
investigations.”

NMED Comment: The calculation of risk is premature at this stage of the investigation for MDA C. In
any event, the Permittees may not eliminate contaminants of potential concern (COPC) or
contaminants of potential ecological concern (COPEC) on the basis of infrequent detection. The
Permittees must clarify whether or not they eliminated any COPCs/COPECs due to infrequent
detection.

LANL Response

12. For this investigation, no chemicals of potential ecological concern (COPECs) were eliminated based

on infrequent detection. In the analysis of COPECs, the fact that some COPECs were detected in
only 2 or 3 samples out of 59 samples collected across the 11.8-acre site, coupled with the low
hazard quotients (<1.0), supports the conclusion that the potential exposure and risk to receptors was
overestimated and are not likely to impact receptor populations. The actual lines of evidence used to
determine if risk to ecological receptors exists is described in Appendix G, section G-6.6. Infrequent
detection is no longer used in section 7.4 and in Appendix G, section G-6.6, as a basis for eliminating
COPECs because it is not a line of evidence.

NMED Comment

13. Section 8.0, Recommendations, page 24:

Permittees’ Statement: “Because the lateral and vertical extent of contamination are defined,
additional drilling and characterization sampling are not recommended for MDA C. Human Health and
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ecological risk screening assessments indicate that current conditions do not warrant immediate
corrective actions to reduce the risk or dose.”

NMED Comment: See General Comment # 4.

LANL Response

13. See response to General Comment 4.

NMED Comment
14. Figure 4.5-1, Elevations of the top of the regional aquifer beneath the Laboratory, page 39:

NMED Comment: The Permittees must revise this figure to include the locations of regional wells
R-17 and R-46.

LANL Response

14. Figure 4.5-1 has been revised to include regional wells R-17 and R-46.

NMED Comment
15. Table 6.3-2, Tritium Detected in Pore Gas in Phase Il Boreholes at MDA C, page 95:

NMED Comment: The Permittees state in Section 3.4.5 of the Report that pore-gas samples were

obtained at the same depth intervals where tuff samples were collected. Because non-detects are not

included in Table 6.3-2, it is difficult for NMED to determine whether or not pore-gas samples were

collected at appropriate intervals. NMED acknowledges that Table 3.4-1 (Tuff and Pore-Gas Samples
Collected and Analyses Requested in Phase Il Boreholes at MDA C) provides the depth intervals and
analyses requested for each borehole; however, including this information in Table 6.3-2 will facilitate

NMED'’s review of the Report. The Permittees must revise Table 6.3-2 to include the depth intervals
for non-detects.

LANL Response

15. Text in section 3.4.5 has been revised to state that “[plore-gas samples were collected at the same or

similar depth intervals or sometimes between two depth intervals where tuff samples were collected.”
Table 6.3-2 has been revised to include the depth intervals where tritium was not detected.

NMED Comment
16. Section B-5.4, Total Depth Determination, page B-5:

Permittees’ Statement: “The screening sample was submitted for 24-h screening analysis or
trichloroethylene (TCE); 1,1,1-trichloroethane (TCA), and tetrachloroethene (PCE) by standard gas
chromatographic methods. As specified in the MDA C Phase Il Work Plan, drilling would continue in
50-ft intervals until concentrations were below the target levels of 2100 ug/m® for TCE and 3800
ug/m® for PCE. Screening sample results are listed in Table B-5.4-1.”

NMED Comment: The Permittees must revise Table B-5.4-1 to include the 1,1,1-trichloroethane
(TCA) screening results. Also, as stated in the approved Work Plan, drilling would continue in 50-ft
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intervals until concentrations were below the target levels of 2100 ug/m3 for TCE and 3800 ug/m3 for
PCE. Borehole 50-24771 had a TCE screening result of 5,000 pg/m3. The Permittees must explain
why the borehole was not extended at 50-foot intervals until screening results for TCE were below the
target level of 2100 /Jg/m3. Additionally, the Permittees must provide this explanation for boreholes
50-603472= 2300 ug/m° TCE and 50-603468= 7200 ug/m’ TCE.

LANL Response

16. Although trichloroethane[1,1,1-] (TCA) results were received with the screening results for TCE and
PCE, TCA was not used for screening because no target concentration for TCA was identified in the
work plan. TCA was not detected in most screening samples and therefore was not a useful indicator
for determining TD of boreholes. Therefore, Table B-5.4-1 has not been revised.

In evaluating TCE and PCE results from screening samples, generally a stronger correlation exists
between PCE screening results and final analytical data than for TCE. In borehole 50-24771, the TCE
result of 5000 ug/m?® contrasted with a PCE result of 74 pug/m®, which is far below the PCE target
concentration of 3800 ug/m3. The decision not to extend the borehole beyond that depth was based
on the low screening concentration of PCE and the stronger correlation between screening and final
results for PCE than for TCE.

At borehole 50-603472, the TCE screening result was only slightly above the target concentration
(2300 pg/m3), and the PCE concentration was far below the target concentration (110 pg/ms). At
borehole 50-603468, although the TCE screening result was above the target concentration, PCE
was below the target concentration (96 pg/m3). Based on the correlation between screening and final
concentrations for PCE, the decision was made not to extend the boreholes.

Comparison of the results of the screening samples and the samples collected after the boreholes
were completed as monitoring wells shows poor correlation, especially for TCE. For example, at
location 50-603470, the screening sample collected at 450 ft had 24,000 pg/m3 TCE, whereas the
sample collected from the completed well at this depth had 150 pg/m3 TCE. In this case, the
screening sample substantially overestimated the TCE concentration. At location 50-24771, the
concentration of TCE in the screening sample collected at 450 ft was 5000 pg/ms, and concentration
in the sample from the completed well was 34,000 pg/mS. Overall, the results indicate the TCE
screening was not a useful indicator of borehole TD.

NMED Comment
17. Section F-3.0, Nature and Extent of Contamination, page F-7, paragraph 1:

Permittees’ Statement: “The COPCs identified at MDA C include a total of 21 inorganic COPCs, 92
organic COPCs (including 16 dioxins and furans), and 15 radionuclide COPCs. Dioxins and furans
are not evaluated for extent because they were detected only at very low concentrations that are not
indicative of a contaminant release.”

NMED Comment: The Permittees must revise the Report to evaluate the extent of dioxins and
furans.

LANL Response

17. The statement made in section F-3.0, Nature and Extent of Contamination (p. F-7, paragraph 1) is
incorrect. Dioxin and furan congeners were evaluated for extent in the original report (Appendix F,
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section F-3.3.2, p. F-16) and the extent of dioxin and furan congeners is defined (LANL 2006,
094688, p. F-16). The Phase Il report evaluated only the extent of the data from Phase Il sampling,
and Phase |l samples were not analyzed for dioxins and furans. Therefore, the text in section F-3.0
has been revised to delete the dioxin and furan statement and replace it with a sentence that states
the extent of COPCs previously defined in the investigation report are not presented again in the
Phase Il report.

NMED Comment
18. Section F-3.4, VOCs in Subsurface Vapor, page F-11:

NMED Comment: See General Comment # 4.

LANL Response

18. See response to General Comment 4.

NMED Comment
19. Section F-3.6, Tritium in Subsurface Vapor, page F-13-F-14:

NMED Comment: See General Comment # 4.

LANL Response

19. See response to Specific Comment 11.

NMED Comment
20. Appendix G, Risk Assessments:

NMED Comment: As stated in specific comment # 12, NMED considers calculation of risk to be
premature at this stage of the investigation at MDA C. However, a review of the overall methodology

and assumptions of the risk assessment was conducted. Several volatile organic compounds (VOCSs)

were detected in pore gas samples. An evaluation of whether VOC concentrations were sufficient to
potentially migrate to groundwater was conducted, but an evaluation of inhalation of vapors migrating

from soil into indoor air was not addressed. The evaluation of this pathway is not dependent on depth

of contaminant detections in soil, as typically applied in residential and industrial scenarios. Further,
neither the NMED soil screening levels nor the regional screening levels account for the vapor
intrusion pathway. Application of generic screening levels is adequate if the screening levels account
for all potentially complete exposure pathways. At MDA C, the vapor intrusion pathway is complete
and must be evaluated. It is suggested that the Johnson and Ettinger model be used to evaluate risk.
Results from this analysis should be added to the risks determined from the comparison to the
generic screening levels for assessment of overall risk. Inhalation of VOCs by ecological receptors is

typically not evaluated in ecological risk assessments due to the lack of inhalation data for the various

receptors. Therefore, the inclusion of the vapor intrusion scenario will only apply to the human health
risk assessment.
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LANL Response

20. The assessment of current risk and dose in the investigation report for MDA C is consistent with the
assessments in previous reports. To date, investigation reports for all MDAs, including MDAs H, L,
and G, have presented risk-screening assessments to evaluate whether the current and reasonably
foreseeable future land use conditions present potential unacceptable risks or doses to receptors to
determine if remediation is necessary at this stage of the investigation. It is not intended to influence
the need or objective of a corrective measures evaluation (CME) for MDA C but rather to address site
issues before a CME process is implemented.

Because no buildings are present on the site and no construction of any buildings is planned in the
reasonably foreseeable future, the evaluation of the vapor-intrusion pathway is not warranted in this
report. The exposure pathway for pore gas in an industrial scenario where end-use conditions are
controlled is incomplete. The risk-screening evaluates current or reasonably foreseeable future
conditions and risks so a decision can be made regarding the status of the site. The current and
reasonably foreseeable future land use of MDA C is industrial, with restricted access and controls on
future construction activities. The screening assessment in the report provides the basis for a
decision regarding the status of the site and allows the process to proceed to a CME. Land-use
controls currently in place at MDA C require residual contamination remaining at the site to be
considered in determining whether a structure could be constructed at the site. Depending upon the
results of the CME, the selected remedy for MDA C, and any changes in land use as a result of the
implemented remedy, the potential for a vapor-intrusion pathway may need to be reevaluated.

In addition, EPA’s draft guidance (EPA 2002, 094114, p. 2) for evaluating subsurface vapor intrusion
specifically states the approaches are primarily designed to ensure protection in residential settings.
The possible adjustment for other land uses, in this case industrial, is also discussed in the document
(EPA 2002, 094114, p. 3). The draft guidance indicates the Occupational Safety and Health
Administration generally takes the lead in addressing occupational exposures (EPA 2002, 094114,

p. 3). The document further states that workers generally understand the workplace regulations (and
monitoring, as needed) that already apply and are provided for their protection. In general, therefore,
EPA does not expect this guidance to be used for settings that are primarily occupational.

Appendix G, section G-3.1, has been revised as follows to explain the rationale for excluding the
exposure pathway for pore gas at MDA C:

“The primary exposure for human receptors is from surface soil and subsurface soil/tuff that may be
brought to the surface through intrusive activities. Migration of contamination to groundwater through
the vadose zone is unlikely given the depth to groundwater (approximately 1300 ft below ground
surface [bgs]) at the site. Human receptors may be exposed through direct contact with soil or
suspended particulates by ingestion, inhalation, dermal contact, and external irradiation pathways.
The exposure pathway for pore gas is incomplete because no buildings are present or planned to be
constructed at the site. The current and reasonably foreseeable future land use for MDA C is
industrial, with access restricted by a fence and land-use controls currently in place to remain. The
conceptual site model for human receptors at MDA C is shown in Figure G-3.1-1.”

NMED Comment
21. Plate 6, Organic Chemicals Detected in Tuff and Pore-Gas in Phase Il Boreholes:

NMED Comment: The “Notes” section beneath the legend on each Plate indicates that the data
qualifier “NA” represents a pore-gas sample rather than a tuff sample. On Plate 6 there are instances
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where a pore-gas sample is misrepresented as a tuff sample. For example, borehole 50-603470, the
351-foot interval is correctly labeled with a “NA” because it is a pore-gas sample; however, the 650-
foot to 653-foot interval is not labeled as being a pore-gas sample (no “NA”). It is labeled with the “TT”
(Tschicoma Formation), incorrectly indicating that this is a tuff sample. The Permittees must revise
Plate 6 to resolve all such discrepancies.

LANL Response

21. The sample from the 650-653-ft bgs interval (MD50-08-7441) is a tuff sample, while the sample
collected at 650 ft bgs (MD50-08-7461) is a pore-gas sample. The label of “TT” for sample
MD50-08-7441 at 650—653 ft interval is correct. However, Plate 6 incorrectly placed the VOC data for
pore-gas sample MD50-08-7461 under the tuff sample MD50-08-7441 and omitted the label for
sample MD50-08-7461. Plate 6 has been revised to show the correct sample IDs and labels.
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Table 1
Concentrations of Inorganic Chemicals in Phase | and Phase Il Samples at MDA C Boreholes 50-24769/50-603470, 50-24821/50-603468, and 50-24822

[
= £ @ &
§ g 2 e | 5 5 E % . 5 E 3 é — . 5 § 5 = é

Location £ £ 3 = = £ 5 S < = = e = =2 I o S 3 5 5 = 3 o

sample ID D | Depthit) | wedia | 2 | Z £ |l&g|l 8| & |g| 5| 8|8 & | 8| &8|E|E|2| 2 g |2| 2 z | &ls| §
Soil BV2 29200 0.83 8.17 295 | 1.83 0.4 6120 19.3 8.64 147 0.5 21500 | 223 | 4610 671 15.4 naP na 3460 152 1 915 39.6 488
Qbt 2, Qbt 3 BV 7340 05 2.79 46 121 1.63 2200 7.14 3.14 4.66 0.5 14500 | 11.2 | 1690 | 482 6.58 na na 3500 0.3 1 2770 17 63.5
Qbt 1v BVa 8170 05 181 265 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 | 184 780 408 2 na na 6670 0.3 1 6330 | 4.48 84.6
Qbt 1g, Qct, Qbo BV 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 05 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40
TT Bva na na na na na na na na na na na na na na na na na na na na na na na na
MD50-06-64699 50-24769 18.1-20 QBT3 2190 0.414 (V) 1.93 16.4 | 0.358 0.506 (V)¢ 359 2.32 0.452 1.63 0.26 (U) 4620 4.52 409 209 1.9 6.99 0.00085 394 9.09 0.207 (V) 156 2.58 28.2
MD50-06-64700 50-24769 37.5-39.9 QBT3 981 0.404 (V) 1.63 10.9 | 0.189 0.5 (V) 306 3.14 0.264 0.996 0.26 (U) 4190 3.85 103 206 0.571 2.9 0.000893 467 8.4 0.202 (V) 482 1.01 212
MD50-06-64682 50-24769 97.5-99.3 QBT3 25400 0.412 (V) 4.76 87.2 | 0.292 0.242 3970 14.8 3.63 9.25 0.26 (U) 15600 | 12.6 4000 205 0.369 1.02 0.00118 2640 1.49 (V) 0.206 (UJ) 600 27.1 41
MD50-06-64683 50-24769 122.5-124.5 QBT2 2640 0.402 (V) 1.6 26.9 1.06 0.118 510 2.58 0.729 1.47 0.26 (U) 6410 2.03 409 286 121 1.22 0.00174 361 15 (V) 0.201 (V) 119 3.97 425
MD50-06-64701 50-24769 147.9-149.8 QBT2 764 0.396 (V) 1.53 16.1 0.37 0.499 (V) 226 2.73 0.447 0.862 0.25 (V) 4880 2.83 132 279 0.653 0.979 (V) 0.00202 (V) 277 15 (V) 0.198 (UJ) 187 2.55 374
MD50-08-7442 50-24769 198-200 QBT1V 333 0.394 (V) 0.715 13.8 | 0471 0.494 (V) 197 0.866 0.849 1.68 0.254 6920 4.22 108 329 0.419 1.01 (V) 0.00203 (V) 159 5.26 0.197 (V) 130 241 51.8
MD50-08-7443 50-24769 248-250 QBT1G 3080 0.433 (V) 1.18 422 13 0.526 (V) 396 0.746 0.445 1.36 0.261 6550 6.71 198 233 0.593 1.08 (U) 0.00219 (V) 498 4.6 0.0806 276 1.87 38
MD50-08-7444 50-24769 298-300 QBT1G 1260 0.433 (V) 0.649 4.22 | 0.467 0.526 (V) 325 0.303 0.526 0.905 0.265 1950 3.35 107 99.1 0.179 1.07 (U) 0.00218 (V) 308 1.39 0.216 (V) 246 0.755 8.88
MD50-08-7445 50-603470 360-362 QCT 1770 0.422 (V) 15.7 17.5 | 0.254 0.523 778 7.79 1.37 2.06 0.256 4970 5.52 663 132 241 1.05 0.00215 413 1.57 0.211 239 5.64 19.8
MD50-08-7446 50-603470 400-402 QBO 1120 0.424 (V) 1.58 145 | 0.635 0.527 587 6.37 0.507 1.33 0.264 4850 3.06 421 124 0.851 1.08 0.00215 372 1.38 0.212 355 211 131
MD50-08-7447 50-603470 450-452.5 QBO 2100 0.426 (V) 1.61 255 | 0.454 0.535 906 6.34 0.756 3.24 0.266 4780 4.28 592 140 1.83 1.05 0.00219 508 1.61 0.213 406 3.28 10.4
MD50-08-7448 50-603470 500-502 QBO 1610 0.44 (U) 7.91 26.2 | 0.316 0.527 911 3.59 0.644 291 0.276 3720 3.78 763 122 2.01 0.715 0.00221 497 1.58 0.22 334 3.81 131
MD50-08-7449 50-603470 550.5-552.5 QBO 2690 0.438 (V) 8.15 249 | 0.263 0.543 1820 6.78 1.57 55 0.257 5310 6.71 1330 153 3.67 11 0.0022 664 1.63 0.219 384 8.12 12.4
MD50-08-7450 50-603470 600-602 QBO 1620 0.425 (V) 7.99 14.2 0.22 0.533 790 2.82 0.531 2.64 0.27 2740 3.48 565 69.7 1.19 11 0.00221 423 1.6 0.213 421 3.39 9.53
MD50-08-7441 50-603470 650-653 T 17200 0.427 (V) 12.6 151 | 0.749 0.333 22000 25.4 9.13 14.7 0.254 19300 | 7.46 6590 366 40.2 111 0.00222 4250 3.69 0.124 331 28.8 34.8
RE50-05-61456 50-24821 18.6-20 QBT3 643 0.413 (V) 1.16 9.13 | 0.224 0.514 (V) 233 1.68 0.514 (U) | 0.835 | 0.246 (V) 3040 | 0.634 133 169 1.23 0.692 0.00207 (V) 233 1.54 (V) 0.207 (V) 141 0.854 26.4
RE50-05-61457 50-24821 48.6-50 QBT3 1060 041 (V) 1.04 10.6 | 0.233 0.517 (V) 229 2.89 0.517 (V) 1.25 0.243 (V) 5160 1.78 124 154 1.18 0.685 0.00208 (V) 523 1.55 (V) 0.205 (V) 453 1.39 23.4
RE50-05-61458 50-24821 98.4-100 QBT3 772 0.423 (V) 0.675 8.1 0.339 0.528 (V) 374 0.859 0.528 (U) | 0.632 | 0.251 (V) 2330 | 0.455 79.5 163 0.432 1.06 (V) 0.00213 (V) 398 1.58 (U) 0.212 (V) 382 0.606 13.7
RE50-05-61460 50-24821 137.5-140 QBT2 5970 0.423 (V) 421 15.3 1.2 0.533 (V) 734 14.9 1.65 3.15 0.252 (V) 6920 7.43 832 333 2.12 0.862 0.00216 (V) 666 1.6 (U) 0.0785 174 431 36.1
RE50-05-61459 50-24821 157.5-160 QBT2 2270 0431 (V) 1.58 18 0.855 0.537 (V) 535 3.69 1.07 1.49 0.253 (V) 2870 2.64 215 299 1.24 1.07 0.00216 (V) 714 1.61 (V) 0.0903 550 2.15 23.6
RE50-05-61461 50-24821 248.6-250 QBT1G 929 0.415 (V) 1.56 (U) 11.3 | 0.485 0.519 (V) 579 3.8 0519 (U) | 0.664 | 0.241 (V) 5260 2.72 128 264 0.738 0.708 0.00062 369 1.56 (V) 0.208 (V) 318 0.836 19.3

MD50-08-7888 50-603468 300-301.5 QBT1G 849 0.422 0.674 19.2 | 0.318 0.541 (V) 505 2.69 0.541 (V) 1.28 0.253 (V) 3100 48.8 187 -d 0.334 1.1(U) 0.0022 (U) 192 1.23 0.211 (V) 282 0.997 68.7 (J-)

MD50-08-7889 50-603468 350-351 QCT 1760 0.419 1.52 12.4 | 0.342 0.52 (U) 746 5.78 0.754 2.82 0.252 (V) 4660 2.77 584 - 2.64 1.06 (V) 0.00212 (V) 436 2.46 0.218 181 5.38 16.3
MD50-08-7890 50-603468 400-401.5 QBO 756 0.419 1.56 (U) 9.94 0.5 0.519 (V) 443 22 0.228 0.95 0.253 (V) 3540 1.59 186 130 0.587 1.08 (U) 0.00216 (V) 254 1.56 (V) 0.21 (V) 309 1.24 7.98
MD50-08-7891 50-603468 450-451.5 QBO 2150 0.435 111 295 | 0451 0.541 (V) 1140 7.57 0.947 331 0.273 (V) 4930 5.01 675 153 1.47 1.09 (U) 0.00219 (V) 564 1.94 - 364 4.18 9.55
RE50-05-61474 50-24822 18.6-20 QBT3 585 0.398 (U) 1.13 295 | 0.125 0.5 (V) 232 2.52 0.5 (V) 2.16 0.238 (V) 2940 17.8 178 253 0.311 1.01 (V) 0.000658 214 15 (V) 0.199 (V) 146 1.35 16.1
RE50-05-61475 50-24822 47.5-49.1 QBT3 5430 0.408 (V) 2.56 26.8 1.36 0.511 (V) 730 3.01 0.595 (U) | 4.48 0.258 (V) 4470 20.3 767 199 2.74 1.03 (V) 0.00504 611 1.53 (V) 0.0652 114 6.36 315
RE50-05-61476 50-24822 98.6-100 QBT3 344 0.151 1.98 12.5 0.63 0.502 (V) 307 0.995 (U) | 0.212 (V) 1.27 0.247 (V) 2710 50.9 83.3 271 0.342 1.01 (V) 0.00202 (V) 135 1.51 (V) 0.201 (V) 129 1.65 21.7
RE50-05-61477 50-24822 137.5-139.2 QBT2 2420 0.416 (V) 1.84 23 0.868 0.525 (V) 424 2.64 0.566 17 0.251 (V) 3730 3.74 270 306 1.32 0.726 0.00211 (V) 272 1.58 (U) 0.0732 97 2.55 423
RE50-05-61478 50-24822 198.5-200 QBT1V 576 0.407 (V) 0.943 11.4 | 0.602 0.499 (V) 233 1.69 0.499 1.22 0.242 (V) 4960 5.04 131 303 0.63 1.02 (U) 0.00203 (V) 147 15 (V) 0.203 (V) 119 13 40.1
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Table 1 (continued)

I
2 £ o &
_ E g Q c 5 % S § = 5 % -E?EJ é - Q E § E - g %
Location _ E £ a 2| 3 = 5 S g g S c | 3| 5| 2| g < S g & g 5 | € o
Sample ID D Depth (ff) | Media | < £ z | & 8 S S 5 S8 | 8 o) s | s | 2| 2|2 2 g el 3 b5 3 | 8 S
Soil BV@ 29200 0.83 8.17 295 1.83 04 6120 19.3 8.64 147 0.5 21500 | 22.3 4610 671 154 nab na 3460 1.52 1 915 39.6 48.8
Qbt 2, Qbt 3 BV2 7340 0.5 2.79 46 121 1.63 2200 7.14 314 4.66 0.5 14500 | 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5
Qbt 1v BVa 8170 05 1.81 26.5 17 04 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 448 84.6
Qbt 1g, Qct, Qbo BV 3560 05 0.56 257 | 144 04 1900 26 8.89 3.96 05 3700 135 739 189 2 na na 2390 03 1 4350 4.59 40
TTBVR na na na na na na na na na na na na na na na na na na na na na na na na
RE50-05-61479 50-24822 248.7-250 QBT1G 2660 041 (V) 0.643(U) | 208 | 1.24 0.519 (V) 271 2.76 0.519 (V) 12 0.253 (U) | 4520 6.3 144 257 0.657 1.04 (V) 0.00209 (V) 426 1.56 (V) 0.0557 368 1.15 324
MD50-08-7940 50-24822 300-302 QBT1G 679 1.08 (V) 0.818 283 | 0.379 0.54 (U) 207 11 0.54(U) | 0972 | 0.268 (V) 2390 1.89 73.7 98 0.283 1.1(J) 0.00217 (V) 277 1.07 (V) 0.54 (U) 227 0.582 9.5
MD50-08-7941 50-24822 350-352 QBT1G 1540 0.444 111 145 | 0.195 0.546 (V) 812 343 0.736 17 0.108 (V) 2830 45 443 82.6 1.86 1.15(J-) 0.00222 (V) 423 111 (V) 0.546 (V) 431 325 12.8
MD50-08-7942 50-24822 400-402 QBO 1390 0.676 (V) 1.43 13.1 | 0412 0.519 (V) 644 6.36 0.387 216 | 0.268(U) | 4280 312 325 117 115 1.04 (U) 0.00214 (V) 351 1.04 (V) 0.121 450 2.09 10.3
MD50-08-7943 50-24822 450-452.5 QBO 1940 0.487 1.72 16.5 | 0.454 0.534 (V) 898 7.01 0.569 299 | 0.269(U) | 4330 2.76 566 99.7 2.05 1.08 (V) 0.0022 (U) 457 | 1.09 (UJ) 0.534 (V) 343 3.59 6.63
Note: Results are in mg/kg. Bolded values denote concentrations above BV or detected with no BVs.
& BVs are from LANL (1998, 059730).
b na = Not available.
“U=The analyte was analyzed for but not detected.
d_- Not detected or not detected above BV.
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Table 2
EPA Method 3050 Leach Results of the Cerros del Rio Basalt Compared with the Tschicoma Dacite at MDA C Borehole 50-603470
e 3]
S Elele| S| 5] g|2|<|s = 3 E|_| 2|5 e| £ 3
£ g o | 3 = S 5 S < =1 < 3 c o | & a S 5 = = B o
g 3 2| 5| & | B < | £| 8] &] 6§ §| = g | 8| c| 8| =] 2| 8| &| & &
Unit <C <C <C [an] [a] (@] (@] o (@] (@] = — = = = =2 [a w [%5] (%5} = > N
Unaltered basalt | 4.87 | 1320 | 0.98 | 11 | 0047 | 049 | 2930 | 37 | 16 | 21 | 22100 | 0.97 | 0.01 | 8640 | 302 | 25 | 83.1 | 0.98 | 057 | 477 | 0197 | 37 | 26
flow
Unaltered basalt | 4.95 | 1380 | 097 | 6.7 | 0128 | 05 | 5490 | 27 | 17 | 42 | 26500 | 0.92 | 0.01 | 10800 | 439 | 39 | 56.1 | 0.97 | 0.73 | 462 | 0.193 | 43 | 35
flow
Basalt perched 101 | 12200 | 148 | 133 | 153 | 051 | 6940 | 10 | 24 | 66 | 30300 | 6.1 | 0.012 | 18600 | 739 | 132 | 1170 | 0.98 | 0.94 | 832 | 0101 | 39 | 58
zone
Fracture, basalt 097 | 911 | 095| 13 | 0386 | 048 | 3820 | 19 | 84 | 29 | 16200 | 1 | 0011 | 7330 | 271 | 36 | 60.8 | 0.95 | 0.42 | 317 | 0191 | 16 | 22
perched zone
Altered basaltflow | 5.02 | 3200 | 056 | 90 | 0.341 | 05 | 4190 | 7.8 | 17 | 22 | 24500 | 5.05 | 0.011 | 11000 | 453 | 39 | 368 | 099 | 0.62 | 367 | 0.063 | 53 | 37
top
Unaltered basalt | 496 | 1460 | 0.99 | 43 | 0187 | 05 | 2890 | 5 | 24 | 26 | 28700 | 0.67 | 0.011 | 11800 | 401 | 41 | 132 | 0.99 | 053 | 402 | 0198 | 59 | 41
flow
Unaltered basalt 1 1620 | 096 | 6.1 | 0069 | 05 | 4110 | 53 | 12 | 28 | 19800 | 1 | 0011 | 8930 | 309 | 34 | 62 | 096 | 046 | 492 | 0191 | 31 | 24
flow
Unaltered basalt | 0.96 | 2390 | 0.98 | 24 | 0081 | 048 | 4140 | 59 | 12 | 36 | 20200 | 0.42 | 0.012 | 9390 | 376 | 31 | 104 | 0.98 | 052 | 748 | 0195 | 32 | 26
flow
Unaltered basalt | 0.98 | 1670 | 034 | 12 | 0.198 | 049 | 5190 | 46 | 11 | 35 | 21000 | 1.06 | 0.012 | 9010 | 333 | 31 | 105 | 0.95 | 0.69 | 688 | 0.084 | 35 | 27
flow
Unaltered basalt | 095 | 2980 | 033 | 14 | 0569 | 048 | 5410 | 13 | 120 | 31 | 18900 | 0.95 | 0.01 | 9750 | 329 | 48 | 301 | 0.96 | 024 | 2420 | 0.081 | 26 | 18
flow
Daciteat MDAC | —2 | 17200 | 12.6 | 151 | 0.749 | 0.333 | 22000 | 254 | 9.13 | 14.7 | 19300 | 7.46 | NAP | 6590 | 366 | 40.2 | 4250 | 3.69 | 0.124 | 331 | NA | 288 | 348

Note: Results are in mg/kg. Elements elevated in the dacite relative to the basalt are highlighted in red.
# — = Not detected.
®NA = Analysis not requested.
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MDA C Phase Il Investigation Report, Revision 1

EXECUTIVE SUMMARY

This investigation report presents the results of Phase |l investigation activities at Solid Waste
Management Unit (SWMU) 50-009, also known as Material Disposal Area (MDA) C, at Los Alamos
National Laboratory (the Laboratory). MDA C is located in Technical Area 50.

The objective of this investigation is to finalize surface and subsurface chemical/radionuclide
characterization of MDA C in accordance with the approved MDA C Phase Il investigation work plan.
Characterization data were used to define the nature and extent of contamination associated with waste
disposal activities at MDA C and to determine whether the site poses a potential unacceptable risk or
dose to human health or the environment.

Field investigation activities in 2008 to 2009 included drilling five new boreholes as directed by the

Phase Il work plan, extending the depth of eight existing boreholes, and drilling seven additional
boreholes next to existing boreholes to install vapor-monitoring systems; core sampling; pore-gas
sampling; collecting surface and near-surface samples to define the nature and extent of inorganic
chemicals at the surface and allow completion of risk screening assessments; and evaluating the
potential effect of subsurface fractures on contaminant concentrations and transport. The depths of the
Phase Il boreholes now range from 450 to 653 ft below ground surface (bgs). Core samples were
analyzed for inorganic chemicals, organic chemicals, and radionuclides. Pore-gas samples were analyzed
for volatile organic compounds (VOCs) and tritium.

Based on the characterization data from the 2008 to 2009 investigation as well as previous investigations
conducted at the site, the nature and extent of surface (soil) and subsurface (tuff) contamination are
defined. The nature and extent of contamination in pore gas are also defined. Sampling results from the
deepest borehole (a maximum sampling depth of 650 ft bgs) indicate only low VOC concentrations at the
bottom of the borehole. The maximum concentrations of most organic chemicals in pore gas were
detected at a depth of approximately 250 ft, with concentrations decreasing sharply below that depth. The
highest detected concentrations of tritium were generally at depths of less than 125 ft bgs. Tritium
concentrations decreased with depth in all boreholes. The vertical extent of both VOCs and tritium in pore
gas is defined.

Analytical results of core samples collected above, inside, and beneath five major fractures at MDA C
provide evidence that fractures do not contain higher concentrations of contaminants or facilitate
downward infiltration of contaminants. Therefore, fractures beneath MDA C are not likely to have a
controlling impact on contaminant fate and transport at the site.

Currently, the site is located within an industrial area under Laboratory (i.e., institutional) control and is
expected to remain so for the reasonably foreseeable future. The risk screening assessment for human
health under the industrial scenario resulted in a carcinogenic risk of approximately 3 x 10°°, a hazard
index (HI) of approximately 0.09, and a dose of approximately 10 mrem/yr. The risk screening
assessment for human health under the residential scenario resulted in potential carcinogenic risk of
approximately 1 x 107°, HI of approximately 0.3, and dose of approximately 11 mrem/yr. All these values
are less than the applicable New Mexico Environment Department and U.S. Department of Energy target
levels for risk, HI, and dose, indicating that MDA C does not pose an unacceptable risk and dose to
human health under the industrial and residential scenarios. The results of ecological risk screening
assessment also indicate no unacceptable risk to ecological receptors at MDA C.

EP2009-0465 v October 2009
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Based on the results of this and previous investigations, it is recommended that the 14 Phase Il boreholes
currently configured as vapor-monitoring wells be used to monitor potential changes in subsurface pore-
gas concentrations of VOCs and tritium. Monitoring of VOCs and tritium is recommended on a quarterly
schedule for 2 yr, at which time the monitoring plan should be evaluated to determine the optimum
monitoring design beyond the initial 2-yr period. It is also recommended that a modeling study of potential
migration of VOCs and tritium to the regional aquifer be performed utilizing the additional monitoring data.
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1.0 INTRODUCTION

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility located in
north-central New Mexico, approximately 60 mi northeast of Albuquerque and 20 mi northwest of

Santa Fe. The Laboratory site covers 40 mi’ of the Pajarito Plateau, which consists of a series of finger-
like mesas separated by deep canyons containing perennial and intermittent streams running from west
to east. Mesa tops range in elevation from approximately 6200 to 7800 ft above sea level.

The Laboratory’s Environmental Programs (EP) Directorate, which includes the former Environmental
Restoration Project, is participating in a national effort by U.S. Department of Energy (DOE) to clean up
sites and facilities formerly involved in weapons research and development. The goal of EP is to ensure
that past operations do not threaten human or ecological health and safety in and around Los Alamos
County, New Mexico. To achieve this goal, EP is currently investigating sites potentially contaminated by
past Laboratory operations. The sites under investigation are designated as either solid waste
management units (SWMUSs) or areas of concern (AOCS).

This Phase Il investigation report addresses SWMU 50-009, also known as Material Disposal Area
(MDA) C, which is potentially contaminated with hazardous chemicals and radionuclides. Corrective
actions at the Laboratory are subject to the March 1, 2005, Compliance Order on Consent (the Consent
Order). 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 DOE policy.

1.1 General Site Information

MDA C is located within Technical Area 50 (TA-50) at the head of Ten Site Canyon. TA-50 is bound on
the north by Effluent and Mortandad Canyons, on the east by the upper reaches of Ten Site Canyon, on
the south by Twomile Canyon, and on the west by TA-55. Facilities at TA-50 include a radioactive liquid
waste treatment facility (RLWTF), a waste reduction characterization facility, offices, several storage
areas, SWMUs, and MDA C. Figure 1.1-1 shows the location of MDA C and the surrounding technical
areas.

MDA C is an inactive 11.8-acre landfill consisting of 6 disposal pits, a chemical disposal pit, and 108
shafts (Figure 1.1-2). Solid waste containing hazardous constituents as well as radioactive waste was
disposed of in the landfill between 1948 and 1974. The depths of the 7 pits at MDA C range from 12 to
25 ft below the original ground surface, and the depths of the 108 shafts range from 10 to 25 ft below the
original ground surface. The original ground surface is defined as the surface beneath the cover that was
placed over the site in 1984. The pits and shafts are constructed in the Tshirege Member of the Bandelier
Tuff. The regional aquifer is estimated to be approximately 1300 ft below ground surface (bgs) (LANL
1998, 059599). The topography of MDA C is relatively flat, although the slope steepens to the north
where the northeast corner of MDA C abuts the south wall of Ten Site Canyon.

1.2 Purpose of Phase Il Investigation

The purpose of the Phase Il investigation is to determine the extent of releases of hazardous constituents
and/or radionuclides to the environment. The specific objectives for the Phase Il investigation are (1) to
define the nature and extent of inorganic chemicals (target analyte list [TAL] metals) at the surface at
MDA C and (2) to characterize subsurface pore-gas concentrations of VOCs and tritium (LANL 2007,
098425). This report presents details and results of the investigation activities conducted at MDA C in
2008 and 2009. The approved MDA C investigation work plan presents details of previous investigations

EP2009-0465 1 October 2009



MDA C Phase Il Investigation Report, Revision 1

up to 2003 (LANL 2005, 091493; NMED 2005, 090165), and the MDA C investigation report presents
details of investigations from 2004 to 2006 (LANL 2006, 094688). This report aims to define the extent of
contamination at MDA C and presents recommendations and a vapor-monitoring plan for the site.

1.3 Phase Il Site Investigation Conducted

The MDA C Phase Il investigation work plan was submitted to NMED in July 2007 (LANL 2007, 098425)
and was approved with modification in August 2007 (NMED 2007, 098440). The work plan proposed to
(1) collect 60 samples from 30 surface locations, two depth intervals at each location, to obtain inorganic
chemical data for risk screening assessments; (2) drill five new boreholes (50-A, 50-B, 50-C, 50-D, and
50-E) and extend nine existing boreholes (locations 50-24769, 50-24771, 50-24783, 50-24784, 50-24813,
50-24817, 50-24820, 50-24821, and 50-24822); and (3) collect subsurface pore-gas and tuff samples to
define the extent of subsurface contamination.

Phase Il investigations started in February 2008 and finished in March 2009. Specific Phase Il activities
included the following:

e collected 59 surface and near surface samples at 30 locations to define the extent of inorganic
chemicals and conduct risk screening assessments;

e drilled five new boreholes proposed in the work plan, locations 50-603060 (50-A), 50-603061
(50-B), 50-603062 (50-C), 50-603063 (50-D), and 50-603064 (50-E);

e extended eight existing boreholes (locations 50-24769, 50-24771, 50-24783, 50-24784,
50-24813, 50-24817, 50-24820, and 50-24822);

e drilled additional new boreholes next to existing boreholes: location 50-603470 (paired with
location 50-24769); location 50-603471 (paired with location 50-24771); location 50-603472
(paired with location 50-24783); location 50-603383 (paired with location 50-24817); location
50-603467 (paired with 50-24820); location 50-603503 (paired with location 50-603060); and
location 50-603468 [paired with location 50-24821 and a pilot-test borehole at location 50-603373
(LANL 2008, 102651)]; and

e collected 104 core and 84 pore-gas samples in existing and new boreholes to better define the
vertical and lateral extent of contamination in tuff and pore gas.

Deviations of Phase Il activities from the work plan are discussed in Appendix B of this report.

A total of 59 surface and near-surface samples (MD50-08-8373 through MD50-08-8432) were collected at
30 locations from two depths at each location, except at one location where only a surface sample was
collected. The 59 surface and near-surface samples collected in 2008 are included in Table 1.3-1.

Figure 1.3-1 shows their locations in addition to the locations of surface and near-surface samples
collected before 2008.

Table 1.3-2 summarizes the Phase Il boreholes. The total depths (TD) of Phase Il boreholes range from
451.5 ft to 653 ft bgs. Figure 1.3-2 shows their locations. Table 1.3-2 shows a total of seven sets of
grouped boreholes and seven individually situated boreholes. The grouped boreholes are located within
10 ft of each other. The core and pore-gas samples collected from each of the boreholes within a group
are evaluated as if samples were from a single borehole. Overall, there are 14 Phase Il boreholes or
grouped boreholes (Table 1.3-2).

Surface and near-surface samples were analyzed for TAL metals; borehole core samples were analyzed
for TAL metals, cyanide (total), nitrate, perchlorate, polychlorinated biphenyls (PCBs), semivolatile
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organic compounds (SVOCs), americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic
uranium, and strontium-90; borehole pore-gas samples were analyzed for volatile organic compounds
(VOCs) and tritium.

During the Phase Il investigation, NMED requested that a pilot test be conducted to evaluate and
compare three different vapor-sampling systems because of possible adsorption of contaminants to
sampling tubing. A pilot test work plan was submitted to NMED in March 2008 (LANL 2008, 101653) and
was subsequently approved with modification (NMED 2008, 101113). Eight pilot test boreholes, located
as four sets of paired boreholes inside and outside the boundary of MDA C (LANL 2008, 102651,

Figure 2.1-1), were systematically installed with the packer system, the Flexible Liner Underground
Technology (FLUTe) system, and/or the stainless-steel tubing system. Vapor samples were collected and
analyzed for VOCs and tritium. The pilot test results were submitted to NMED in a report in July 2008
(LANL 2008, 102651), and the report was approved in September 2008 (NMED 2008, 102903). The pilot
test concluded that either a FLUTe or a stainless-steel system is appropriate to use as a vapor-monitoring
system (i.e., to install for the MDA C Phase Il investigation). The pilot test also identified technical
problems associated with installing FLUTe systems, and a request to install stainless-steel systems for
the rest of Phase Il boreholes was approved by NMED (2008, 104260). Table 1.3-2 summarizes the
vapor-sampling system installed for each Phase Il borehole as well as the depth ranges for core and
pore-gas sampling.

1.4 Overview of Phase Il Investigation Report

This investigation report presents details and results of the Phase Il investigation activities conducted in
2008 and 2009, according to the approved work plan (LANL 2007, 098425; NMED 2007, 098440).

Section 1 presents general site information, the purpose of the investigation, and an overview of the
Phase Il investigations. Section 2 presents the historical site use, waste inventory, historical releases, and
summary of previous investigations from 1956 to 2006; in addition, information from the 2007
investigation is included. Section 3 describes the field activities performed during the 2008 to 2009
investigation. Section 4 presents the results of the field investigations. Section 5 presents the current
regulatory criteria, including human health screening levels, ecological screening levels, and cleanup
standards. The results of surface and subsurface sampling are summarized in section 6. Section 7
presents the results of the determination of the nature and extent of surface and subsurface
contamination at MDA C, and the results of the risk screening assessments. Section 8 presents
recommendations for further activities at the site, including a vapor-monitoring plan. Section 9 includes a
list of references cited and map data sources for all figures.

Appendixes include acronyms, a metric conversion table, and definitions of the data qualifiers used in this
report (Appendix A); field methods (Appendix B); borehole logs (Appendix C); analytical program
descriptions and summaries of data quality (Appendix D); field and analytical records (Appendix E); data
review (Appendix F); risk screening assessments (Appendix G); and investigation-derived waste (IDW)
storage and disposal documentation (Appendix H).

A systematic low bias in previously reported tritium pore-vapor measurements has been identified
(Whicker et al. 2009, 106429); tritium data presented in this report have been corrected for this bias
(Marczak 2009, 106500). The bias resulted from the properties of silica gel, the medium used to collect
water vapor from pore-gas samples. Silica gel contains water bound to the silica gel molecules that
cannot be completely removed by drying, before it is used in sampling, without degrading the silica gel
properties. Thus, when water vapor is collected from the pore gas, the tritiated water vapor is diluted into
the water bound to the silica gel molecules. The tritium results in this report were corrected using the
percent moisture value determined by the analytical laboratory. When percent moisture data are not
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available for a sample, a conservative correction factor of 2 is applied. This correction factor was selected
based on an analysis of 2 yr of tritium pore-vapor correction values.

2.0 BACKGROUND
2.1 Historical Site Use

MDA C was established to replace MDA B at TA-21 as a disposal area for Laboratory-derived waste.
MDA C operated from May 1948 to April 1974 but received waste only intermittently from 1968 until it was
decommissioned in 1974. Wastes disposed of at MDA C consisted of liquids, solids, and containerized
gases generated from a broad range of nuclear research and development activities conducted at the
Laboratory. These wastes included uncontaminated classified materials, metals, hazardous materials,
and radioactively contaminated materials.

There are 7 pits and 108 shafts at MDA C (Figure 1.1-2). Ten shafts in Shaft Group 3 (Shafts 98-107) are
lined with 12-in.-thick concrete, while the rest of the pits and shafts are unlined. Fill dirt was used to cover
the material disposed of in the pits as they were being filled. The dirt acted as a temporary cover. The pits
were filled with crushed tuff when they were decommissioned. The shafts were sealed by filling them with
crushed tuff, followed by concrete. The dimensions and operation dates of the pits and shafts are listed in
Appendix B of the approved work plan (LANL 2005, 091493, Table B-1, p. B-33).

2.2 MDA C Waste Inventory

The waste disposal records for MDA C are contained in a series of disposal logbooks (LASL 1948-1969,
076035). Waste inventory information gleaned from the logbooks is summarized in the Resource
Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan for Operable Unit (OU) 1147
(LANL 1992, 007672, pp. 2-52—2-56).

Present-day radionuclide inventories in the MDA C pits were estimated to be 5600 Ci, 320 Ci, and 0.75 Ci
for surface-contaminated waste, concrete and sludge, and soil, respectively. For surface-contaminated
waste, which contains most of the estimated radioactivity for the MDA C pits, plutonium isotopes are
responsible for approximately 90% of the activity. Most of the activity in concrete and sludge can also be
attributed to plutonium isotopes, and most of the activity for soil can be attributed to uranium isotopes.

A summary of the radionuclide inventory is presented in Appendix J of the MDA C investigation report
(LANL 2006, 094688). Hazardous constituents and uncontaminated classified materials were buried with
radioactively contaminated materials. However, little data exist on the volume of nonradioactive waste
(i.e., hazardous constituents) disposed of at MDA C.

Detailed inventories for the wastes disposed of at MDA C are provided in sections 2.2.1 and 2.2.2 of the
MDA C investigation report (LANL 2006, 094688).

2.3 Historical Releases

The results of historical investigations indicated contaminants have been released to environmental
media as a direct consequence of disposal activities. When MDA C was decommissioned in 1974, most
of the surface was covered with crushed tuff and fill, and the surface was recontoured and seeded with a
native gramma grass mixture. Over time, wastes in some pits (especially in Pit 5 on the north side of
MDA C) were exposed at the ground surface as a result of natural degradation or erosion of the shallow
soil covers. Fires had occurred at MDA C as a result of the chemical wastes. It is possible that the fires
served as a vehicle of contaminant transport from open pits to the surrounding surface soil. In 1984,
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approximately 1.5 ft of crushed tuff, followed by 0.5 to 3 ft of topsoil, was placed over the surface of

MDA C, except at the northeast corner of the site where no pits or shafts are located. Windborne
deposition of contamination released during waste disposal activities and stack emissions from operations
at TA-50 may have resulted in radionuclide contamination of the surface soil at MDA C.

2.4  Summary of Previous Investigations

Previous investigations at MDA C included water-infiltration tests as early as 1956, followed by
radiological surveys at various times starting from 1976, surface sampling at various times starting from
1985, geophysical surveys at various times starting from 1994, and borehole drilling/sampling from 1995
to 1996 and 2005 to 2006. Table 2.4-1 summarizes these investigation activities, analyses conducted and
instruments used, and investigation results.

After the submission of the MDA C investigation report in December 2006 (LANL 2006, 094688), four
additional boreholes (locations 50-27437, 50-27444, 50-27445, and 50-27446) were drilled between
Pits 2 and 3 in February 2007, as requested by NMED (2007, 095437). These boreholes are shown in
Figure 2.4-1. Table 2.4-2 presents the samples collected and the analyses requested for each sample.
A total of 25 fill and tuff samples, plus 4 field duplicate samples, were collected and submitted to off-site
contract laboratories for analysis of TAL metals, cyanide (total), nitrate, perchlorate, dioxins and furans,
explosive compounds, PCBs, SVOCs, VOCs, americium-241, gamma-emitting radionuclides, isotopic
plutonium, isotopic uranium, and strontium-90. A total of 25 pore-gas samples, plus 6 field duplicates,
were collected and submitted to off-site contract laboratories for analysis of VOCs and tritium. The
analytical results, summarized below, are presented in Tables 2.4-3 through 2.4-7 and are shown on
Plates 1, 2, and 3.

Inorganic Chemicals in Tuff between Pits 2 and 3. Cyanide (total) was not detected in tuff samples
from boreholes between Pits 2 and 3. Nitrate and perchlorate were detected but concentrations
decreased with depth in all four boreholes. Iron, nickel, selenium, and vanadium were detected above tuff
background values (BVs). Iron and selenium concentrations decreased with depth. Nickel and vanadium
concentrations were highest in the deepest sample at location 50-27444 but were less than twice the BVs
(Table 2.4-3 and Plate 1). Therefore, the vertical extent of inorganic chemicals is defined in the boreholes
between Pits 2 and 3.

Organic Chemicals in Tuff between Pits 2 and 3. Ten organic chemicals (one dioxin, one SVOC, and
eight VOCs) were detected in tuff samples from the boreholes between Pits 2 and 3. Trichloroethylene
(TCE) was detected in only the shallowest sample at locations 50-27437 and 50-27445 but in only the
deepest sample (0.0009 mg/kg at 335 ft bgs) at location 50-27444 (Table 2.4-4 and Plate 2). The
concentrations are less than the estimated quantitation limit (EQL) and are not indicative of a release of
TCE, so the vertical extent of TCE is defined. The vertical extent of all other organic chemicals in tuff is
defined by decreasing concentrations with depth.

Radionuclides in Tuff between Pits 2 and 3. Americum-241, cesium-137, plutonium-238, and
plutonium-239/240 were detected between Pits 2 and 3 in fill or tuff samples at depths where fallout
values (FVs) do not apply. The vertical extent of all radionuclides is defined by decreasing concentrations
with depth in all four boreholes (Table 2.4-5 and Plate 3).

VOCs in Pore Gas between Pits 2 and 3. A total of 27 VOCs were detected in pore-gas samples from
the boreholes between Pits 2 and 3.
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Although the vertical extent of some VOCs was not defined at locations 50-27437, 50-27445, and
50-27446 (all with TD of only 80 ft bgs), the vertical extent of all VOCs detected was defined at location
50-27444 that has TD of 335 ft bgs. Detected VOCs are shown in Table 2.4-6 and on Plate 2. Therefore,
the vertical extent of VOCs is defined in boreholes between Pits 2 and 3.

Tritium in Pore Gas between Pits 2 and 3. Tritium was detected in all pore-gas samples collected.
Concentrations were relatively unchanged with depth at location 50-27445, and concentrations increased
with depth at location 50-27446 (Table 2.4-7 and Plate 3). The vertical extent of tritium in pore gas is
defined by decreasing concentrations with depth at locations 50-27437 and 50-27444 (Table 2.4-7 and
Plate 3). The vertical extent of tritium is defined in boreholes between Pits 2 and 3 as it is defined at the
deepest borehole location 50-27444 (TD is 335 ft versus 80 ft for the others).

In summary, a total of 52 boreholes were drilled at MDA C during investigations before 2008. Figure 2.4-1
shows the locations of all boreholes, and Table 2.4-8 summarizes the information for all the boreholes
drilled at MDA C.

3.0 SCOPE OF ACTIVITIES

This section describes the investigation activities conducted at MDA C from February 2008 to March 2009
in accordance with the approved Phase 1l work plan (LANL 2007, 098425; NMED 2007, 098440).
Activities included extending existing boreholes, drilling new boreholes, collecting subsurface tuff and
pore-gas samples, and collecting surface and near-surface samples.

The quality procedures (QPs) and standard operating procedures (SOPs) used during the 2008 to 2009
investigation activities are listed in Table B-1.0-2 in Appendix B. The most current versions of all QPs and
SOPs were used to implement the approved Phase Il work plan (LANL 2007, 098425; NMED 2007,
098440). Details of the methods used for drilling and sampling activities are presented in Appendix B,
along with any deviations from the approved work plan.

3.1 Field Screening

Screening for radioactivity was performed during field activities to ensure worker safety, to determine
whether samples could be transported, and to identify depth intervals for additional sampling if
appropriate. For boreholes within the nuclear environmental site (NES) boundary, core barrels were
screened for radioactivity immediately upon extraction from the borehole using an Eberline E-600
radiation meter with SHP 380 alpha/beta/gamma probe. Core sections were again screened upon
opening the core barrel. In addition, cuttings were screened on a continual basis as they were extracted
from the borehole. Screening measurements were compared to local (MDA C) background levels that
were determined at least once each day during field activities. Field-screening results were recorded for
each sample on sample collection log (SCL) and chain of custody (COC) forms (Appendix E) and are
presented in Table 3.1-1. The field-screening process is described in Appendix B.

Each core section and pore-gas sample was screened for VOCs using a MiniRAE 2000 photoionization
detector (PID) with an 11.7 electron-volt (eV) lamp. Calibration of the PID was performed at least once
each day during field activities, and a yearly calibration was performed by the vendor. Daily calibration
was performed using a standard source of 100 ppm isobutylene. The rated detection limit for the PID
used was 0.2 ppm. The PID screening results were recorded for each sample on SCL/COC forms
(Appendix E) and are presented in Table 3.1-1.
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Ambient-air conditions at the site were monitored during all drilling and related activities using a Data
Ram portable dust monitor. Action levels for dust monitoring were 15.7 mg/m3 for inorganic chemicals and
22.2 mg/m3 for radionuclides. Surface air conditions did not exceed dust action levels for either inorganic
chemicals or radionuclides at any time.

Health and safety measures and monitoring activities did not adversely affect or limit the completion of
any investigation activities or result in changes to the scope of activities.

3.2 Geodetic Survey

All sampling locations were surveyed using a Trimble global-positioning system (GPS) Model TSC-1. The
survey method is described in Appendix B. The surveyed coordinates for all Phase Il sampling locations
were uploaded into the Sample Management Database and are presented in Table 3.2-1.

3.3 Surface Investigation
3.3.1  Collection of Surface and Near-Surface Samples

Fifty-nine surface and near-surface soil samples were collected from two depths at 30 locations in 2008.
The samples were collected according to SOP-06.10, Hand Auger and Thin-Wall Tube Sampler. A
stainless-steel scoop and bowl were used to homogenize the samples, which were then transferred to
sterile sample collection jars. Figure 1.3-1 shows the locations of all surface and near-surface samples at
MDA C. Surface and near-surface samples collected in 2008 and the analyses requested for each are
presented in Table 1.3-1. Field quality control (QC) samples (e.g., field duplicates and rinsate blanks)
were collected in accordance with EP-ERSS-SOP-5059, “Field Quality Control Samples,” at a frequency
of approximately 10% of the number of investigation samples collected.

3.3.2  Analysis of Surface and Near-Surface Samples

All surface and near-surface samples collected in 2008 (MD50-08-8373 through MD50-08-8432) were
submitted through the Sample Management Office (SMO) to off-site contract laboratories and analyzed
for TAL metals (Table 1.3-1). The analytical methods used and summaries of data quality results are
presented in Appendix D.

3.4  Subsurface Investigation

Subsurface tuff and pore-gas samples were collected from Phase Il boreholes as shown in Table 3.4-1
and Figure 1.3-2. The TDs of the Phase Il boreholes ranged from 451.5 to 653 ft bgs (Table 1.3-2).
Appendix C includes the borehole logs for the Phase Il boreholes.

3.4.1  Drilling

The five new boreholes (locations 50-603060 through 50-603064) were drilled using the hollow-stem
auger (HSA) method to a depth of approximately 300 ft bgs. The air-rotary method was then used to
penetrate the upper portion of the Otowi Member of the Bandelier Tuff. For the existing nine boreholes,
the HSA method was used to extend the depth to approximately 300 ft bgs. The air-rotary method was
then used to extend the borehole into the Otowi Member. Casing was advanced as the drill bit advanced
to prevent sloughing of material from soft, unconsolidated intervals into the borehole during drilling and
after drilling was completed. The casing was also used to assist with installing the pore-gas monitoring
well at each location after tuff and pore-gas sampling were completed.
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During HSA drilling, cuttings were brought to the surface through the rotating augers on the outside of the
drill stem. Continuous core was recovered with stainless-steel core barrels through the center of the HSA
drill string. At the surface, the cuttings and core were screened for radioactivity and VOCs and inspected
for lithologic identification by the geologist. Details of the methods used for drilling are presented in
Appendix B and borehole logs are included in Appendix C.

The TDs of the Phase Il boreholes were determined by pore-gas screening concentrations of TCE and
tetrachloroethene (PCE) after the Otowi Member of the Bandelier Tuff was encountered. At MDA C,
boreholes penetrate the Otowi Member at depths between 380 ft and 400 ft bgs. A pore-gas screening
sample was collected in each borehole at 450 ft using a single packer system. The pore-gas screening
sample was collected in a SUMMA canister following a 60-min purge.

The pore-gas screening samples were submitted to an off-site laboratory for 24-h screening analysis of
TCE and PCE by standard gas chromatographic methods. Drilling continued until TCE and PCE
concentrations were less than the target concentrations of 2100 ug/msfor TCE and 3800 ug/msfor PCE
(LANL 2007, 098425; NMED 2007, 095437). The Phase Il borehole information is summarized in
Table 1.3-2.

3.4.2  Collection of Tuff Samples

At locations 50-603061, 50-603063, and 50-603064 (see Figure 1.3-2), tuff samples were collected at
depths beside and below the bottom of the adjacent disposal unit and then at 50-ft intervals as each
borehole was advanced. At locations 50-603060 and 50-603062, samples were not collected from the first
two sampling intervals because their locations are at least 250 ft away from any of the disposal units.
Sampling in these boreholes began at 50 ft bgs and continued at 50-ft intervals. In the eight existing
boreholes, core samples were collected beginning 50 ft below the previous TD of the borehole

(e.g., at 200 ft bgs if the previous TD was 150 ft bgs). Continuous cores were not collected during

air rotary drilling, but core barrels were inserted at planned sampling intervals to allow core to be
collected.

A total of 104 tuff samples, plus 11 field duplicate samples, were collected during the Phase Il
investigation. Details of the sampling methods used are presented in Appendix B. Table 3.4-1 lists all tuff
samples collected and analyses requested.

Field QC samples, including duplicates and field rinsates (equipment blanks), were collected according to
EP-ERSS-SOP-5059, Field Quality Control Samples, at a frequency of approximately 10% of the number
of investigation samples collected.

3.4.3 Analysis of Tuff Samples

All tuff samples were submitted through the SMO to off-site contract laboratories and analyzed for TAL
metals, perchlorate, cyanide, anions (nitrate), PCBs, SVOCs, radionuclides (americium-241, gamma-
emitting radionuclides, isotopic plutonium, isotopic uranium, and strontium-90), pH, and moisture content.
Table 3.4-1 lists the laboratory analyses requested for all Phase Il borehole samples. The analytical
methods used for the various analyses are listed in Appendix D.

3.4.4  Fracture Sampling

Additional tuff samples were collected to test for potential contaminants in and adjacent to substantial
fractures. When fractures were large enough to make up 80% of the sample volume required for the
planned analytical suite, samples were collected above, within, and beneath the fractures. Five major
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fractures in four boreholes were sampled during 2004 to 2006 investigation activities. No major fractures
were encountered during Phase 1l drilling and sampling.

All samples collected for fracture analysis in the previous investigation were analyzed for anions, cyanide,
TAL metals, perchlorate, PCBs, SVOCs, radionuclides (americium-241, gamma-emitting radionuclides,
isotopic plutonium, isotopic uranium, and strontium-90), pH, and moisture. Additionally, selected samples
were analyzed for dioxins and furans and explosive compounds. Table 3.4-2 provides a summary of the
locations and depths of these samples and sample results.

3.4.5 Collection of Pore-Gas Samples

Pore-gas samples were collected at the same or similar depth intervals or sometimes between two depth
intervals where tuff samples were collected, after the HSA portion of each borehole was completed. Pore-
gas sampling was conducted using the packer system at the start of the Phase Il investigation. During the
investigation, NMED requested that a pilot test be conducted to evaluate and compare three different
vapor-sampling systems, the packer system, the FLUTe system, and the stainless-steel tubing system
(see section 1.3). Based on the pilot test results, the stainless-steel tubing system was used for most of
the Phase Il pore-gas sampling.

The packer system uses an inflatable packer and a sample-train apparatus to pull pore-gas from the rock
formation at desired sampling intervals. The FLUTe system uses a flexible liner that provides a seal
against the borehole wall. The sampling ports and the nylon tubing are installed in the interior sleeves of
the liner. The stainless-steel tubing system uses multiple continuous lengths of 0.25-in.-outside diameter
stainless-steel tubing with a single port installed at each target depth. Table 1.3-2 identifies the vapor-
sampling system used for each of the Phase Il boreholes. Details of the methods used for sampling are
presented in Appendix B.

Once the vapor-sampling system was in place, ambient air was purged from the sampling tubing and/or
inert space inside the system. After a 30-min purge, a pore-gas sample for VOCs analysis was collected
in a SUMMA canister. A tritium sample was collected in a silica gel tube after the vapor sample was
collected. Depending on the temperature and moisture content of the formation air, the tritium sample
took 1 to 2 h to collect the required 5 g of water for analysis.

A total of 84 pore-gas samples, plus 8 field duplicate samples, were collected during the Phase I
investigation. Table 3.4-1 lists all pore-gas samples collected and the analyses requested for each.

Field QC samples, including field duplicates and field trip blanks, were collected in accordance with
EP-ERSS-SOP-5059, Field Quality Control Samples, at a frequency of approximately 10% of the number
of investigation samples collected. Field trip blank samples were collected by pulling calibration gas
(99.9% ultrahigh-purity nitrogen) through the packer sampling apparatus.

3.4.6  Analysis of Pore-Gas Samples

The pore-gas samples were submitted through the SMO to off-site contract laboratories for analysis of
VOCs by U.S. Environmental Protection Agency (EPA) Method TO-15. Tritium samples were submitted
through the SMO to an off-site contract laboratory for analysis of tritium by EPA Method 906.0. Analytical
methods and data quality results are summarized in Appendix D.
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35 Equipment Decontamination

The split-spoon core barrel and all other sampling equipment that contacted (or could have contacted)
sample material were decontaminated after each core was collected. Decontamination included wiping
the equipment with a household-strength cleaning spray and paper towels.

Decontamination of the drilling equipment was conducted before mobilization of the drill rig to another
borehole to avoid cross-contamination between samples and boreholes. Residual material adhering to
equipment was removed using dry decontamination methods such as the use of wire brushes and
scrapers. Decontamination activities were performed in accordance with EP-ERSS-SOP-5061, Field
Decontamination of Equipment.

Decontaminated equipment was surveyed by a radiation control technician (RCT) before it was released
from the site.

3.6 Storage and Disposal of Investigation-Derived Waste

All IDW generated during the MDA C Phase |l field investigation was managed in accordance with

EP ERSS-SOP-5022, Characterization and Management of Environmental Restoration (ER) Project
Waste. This procedure incorporates the requirements of all applicable EPA and NMED regulations, DOE
orders, and Laboratory implementation requirements.

Before field investigation activities began, a waste characterization strategy form (WCSF) was prepared,
reviewed, and approved. The WCSF provided information on IDW characterization, management,
containerization, and estimated volumes. The IDW characterization was completed through a combination
of review of existing documentation, review of analytical data from samples collected from the media
being investigated, and direct sampling of containerized waste. The WCSF and related waste
management documentation, such as the waste profile form (WPFs) and chemical waste disposal
requests (CWDRs), are included in Appendix H of this investigation report. Appendix H also includes
details of types and volumes of waste generated, and the disposition of all wastes as of the date of
publication of this investigation report.

Waste minimization was practiced by evaluating drill cuttings for suitability for land application. All cuttings
that met the requirements for land application were land applied to drill site access roads and drill pads.

4.0 FIELD INVESTIGATION RESULTS
41 Surface Conditions

MDA C is located on Mesita del Buey, a finger-shaped mesa that trends southeast (Figure 4.1-1). The
elevation of Mesita del Buey ranges from 7210 to 7280 ft above sea level. The topography at MDA C
slopes gently from west to northeast, gradually getting steeper across the northeastern quadrant of the
site toward Ten Site Canyon. At MDA C, Mesita del Buey is approximately 2000 ft wide and is bounded
by Ten Site Canyon and Effluent Canyon to the north and Twomile Canyon 750 ft to the south, across
Pajarito Road (Figure 4.1-1).

No surface structures other than the surrounding chain-link fence exist at the site. The outlines of the pits
and shafts are not visible at the surface because of the fill material emplaced on top of the site.
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Vegetation at MDA C consists of a mixture of grasses, small shrubs, and a few pifion pine and juniper
trees, which are limited to the extreme north-central edge of the site. The site has been disturbed by
excavation and emplacement of backfill and has historically been maintained by mowing and removal of
trees. At the time of this investigation, no trees were growing in the areas of the waste pits or shafts. Pine
trees were found growing on the site as recently as 2003, when biota sampling was conducted. All trees
have since been removed by cutting at ground level.

No streams exist on Mesita del Buey; water flows only as stormwater and snowmelt runoff on the mesa
and in small drainages off the mesa to nearby canyons. Runoff may occur as minor sheet flow from
MDA C into Ten Site Canyon. Sheet erosion appears to be occurring around the east and northeast
portions of the site.

41.1  Relationship to Other SWMUs and AOCs

SWMU 50-006(a) is located directly north of Pit 5 at the head of Ten Site Canyon. SWMU 50-006(a)
includes the area affected by two accidental operational releases in 1974 of untreated radioactive wastes
and unknown chemicals. The outfall area was partially remediated in 1981 when 70 m? of contaminated
soil was removed (LANL 1992, 007672). Although SWMU 50-006(a) has impacted Ten Site Canyon, the
release did not affect MDA C because it is located downgradient of MDA C.

Emissions from exhaust stacks at a number of the buildings at TA-50 were designated as

SWMU 50-006(c). Radioactive emissions from these stacks may potentially have been deposited on
surface soil within TA-50, including MDA C. Any surface contamination that may have deposited on
MDA C related to stack emissions would be accounted for in the surface soil samples collected during
previous RFI activities and the 2004 to 2006 investigation.

The other SWMUs within TA-50 include an active underground drainage system [SWMU 50-001(b)]; two
areas of active underground tanks [SWMU 50-002(a) and Consolidated Unit 50-002(b)-00]; a
decommissioned aboveground tank [SWMU 50-002(d)]; a container storage area [SWMU 50-003(a)];
decommissioned waste lines and tanks [Consolidated Unit 50-004(a)-00]; and a decommissioned septic
system [SWMU 50-011(a)]. Based on the locations and operational histories of these sites, no viable
transport pathways are available for releases related to these SWMUs to have affected MDA C (LANL
2007, 098954).

Based on the previous RFI data for MDA C and adjacent SWMUs at TA-50 and TA-35, the only area
within close proximity that may have been affected by MDA C is Ten Site Canyon (Figure 4.1-1), which is
considered an AOC. Eroded surface soil from MDA C, in addition to soil and contaminant releases from
other SWMUs and/or AOCs at TA-50 and other TAs, may have been deposited in the canyon bottom and
stream banks which are dealt with by investigation of Mortandad Canyon (LANL 2007, 100119).

4.2 Drilling Investigations

No exploratory drilling or excavation was performed at MDA C during the Phase Il investigation. All drilling
performed was for the purpose of collecting samples as required by the approved work plan (LANL 2007,
098425) and for the pilot study of subsurface vapor-sampling systems (LANL 2008, 102651).
Investigation borehole drilling and sampling are discussed in sections 1.3 and 3.4. Borehole logs for
Phase Il investigation boreholes are provided in Appendix C.
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4.3 Subsurface Conditions

The general stratigraphy of the bedrock beneath MDA C can be inferred from descriptions of the regional
geology (Broxton and Eller 1995, 058207; Broxton et al. 1995, 050119) and has been further defined
using geologic logs from the boreholes drilled at the site as part of this and previous investigations
(Appendix C). A generalized stratigraphic cross-section is shown in Figure 4.3-1.

e The predominant tuff unit at the surface is unit 3 of the Tshirege Member of the Bandelier Tuff
(Qbt 3), a series of volcanic ashfall and ash flow deposits. Unit Qbt 3 is approximately 100 ft thick
at MDA C.

e Below Unit 3 is unit 2 of the Tshirege Member (Qbt 2), which is approximately 65 ft thick at
MDA C.

e Below Unit 2 is unit 1v of the Tshirege Member (Qbt 1v), which is approximately 75 ft thick at
MDA C.

e Below Unit 1v is unit 1g of the Tshirege Member (Qbt 1g), which is approximately 75 ft thick at
MDA C.

e Below unit 1g is approximately 2 ft of Tsankawi Pumice (Qbtt).

o Below Qbtt is the Cerro Toledo interval (Qct), a zone of reworked tuff that is approximately 65 ft
thick at MDA C.

o Below the Cerro Toledo interval is the Otowi Member of the Bandelier Tuff (Qbo), which is
approximately 230 ft thick at MDA C.

o Below the Otowi Member lies the Guaje Pumice Bed, which is approximately 35 ft thick at
MDA C.

e The Tschicoma Formation is present locally and was encountered in only one borehole at MDA C
(location 50-603470).

o Below the Guaje Pumice Bed are the Puye Formation and the Cerros del Rio basalts with a
combined thickness of at least 680 ft in this area. The Puye Formation contains the regional
groundwater aquifer.

Known subsurface features at MDA C include disposal pits and shafts, as discussed in sections 1.1, 2.1,
and 2.2. These features were specifically avoided during this investigation to prevent waste containers or
loose material in the pits and shafts from being disturbed.

A buried utility corridor extends roughly east to west along the southern boundary of MDA C, between the
boundary fence and Pajarito Road (Figure 4.3-2). This utility corridor contains electrical, water, industrial
waste, and communications lines. The utilities were not disturbed during this investigation.

4.3.1  Fracture Analysis
Formation of Fractures or Joints in Tuff

The predominant tuff subunit beneath the surface of MDA C is Qbt 3. This tuff subunit is formed from a
series of volcanic ashfall and ash-flow deposits and is approximately 100 ft thick at MDA C. Fractures, or
joints, are formed in the tuff from the shrinkage of the ash-flow tuff as it cools. Purtymun et al. (1995,
102880, p. 2) explained that at TA-55, ash filled the joint openings shortly after the cooling joints formed,
after which water and moisture infiltrated the ash-filled joints and weathered the fill material to clay.
Purtymun et al. (1995, 102880) stated that the sharp contrast between the clay in the joint and tuff is
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probably the result of release of gases through the joints soon after they formed, depositing a thin coat of
silica on the joint face (Purtymun et al. 1995, 102880, p. 13). The silica prevented the infiltration of water
or moisture from the joint into tuff so the adjacent tuff was not weathered.

Structural adjustment such as faulting is another common mechanism to form fractures or joints. In 1990,
Vaniman and Wohletz (1990, 009995.2) conducted a geological mapping study of the Rendija Canyon
and Guaje Mountain faults, along with detailed structural mapping and measurements of faults along
Pajarito and East Jemez roads, to determine whether these faults project through Laboratory technical
areas along the Pajarito Road corridor. Their results show notable increases in fracture density and
aperture over the areas of the fault projections, and these fracture characteristics are noted as evidence
of fault movement resulting from tectonic processes (Vaniman and Wohletz 1990, 009995.2).

Joint Orientation and Faulting at TA-55

TA-55 is to the west of MDA C (Figure 4.1-1). The stratigraphic features are similar at these two sites.
Joint orientations were documented at an excavation for a basement at TA-55 (Purtymun et al. 1995,
102880, p. 11). The excavation occurred on the north slope of the site. A soil layer was present in the
excavation up to 2 m (6.56 ft) thick, underlain by a clay and weathered tuff layer up to 5 m (16.4 ft) thick.
The clay and tuff layer was identified as Qbt 3 of the Tshirege Member of the Bandelier Tuff. The most
prominent joints were mapped in the excavated wall of the basement. Joint dip data indicate the joints
were near vertical, another common feature of ash-flow cooling joints.

More recent geological mapping by Gardner et al. (1998, 063496) to determine the location of the Rendija
Canyon fault and the potential for surface rupture at TA-55 found that the Rendija Canyon fault does not
underlie TA-55 but rather bends toward the southwest at Los Alamos Canyon and splays into TA-03
(Gardner et al. 1998, 063496; Gardner et al. 1999, 063492). These studies found no through-going faults
of large (>1 m displacement) scale with demonstrable lateral continuity at TA-55. Lavine et al. (2005,
094030) evaluated the elevation of the Qbt 3—Qbt 4 and Qbt 2—Qbt 3 contacts from geotechnical drilling
studies to determine the presence or absence of faulting at the site of the Chemistry and Metallurgy
Research Facility Replacement (CMRR) site southeast of Plutonium Facility (PF-4) at TA-55 (Lavine et al.
2005, 094030, p. 13). While the authors found that no large-scale (several feet [>1 m] of vertical
displacement) faulting exists at the site, some anomalies from the contact elevations of the boreholes
could not be resolved with the drill core data alone (Lavine et al. 2005, 094030, p. 13). The presence or
absence of small-scale faulting at the TA-55 area could only be determined through excavation.

As a follow-up from the work of Lavine et al. (2005, 094030), discussions began among CMRR project
staff and Laboratory geoscientists to develop an appropriate approach to excavations for seismic surface
rupture studies at the proposed CMRR site. A solution was reached to excavate a “seismic pit,” allowing
Laboratory geoscientists unobstructed access to the pit walls to evaluate the geology exposed there,
while also providing a lay-down yard and staging area for construction of the neighboring Radiological
Laboratory/Utility/Office Building, the support facility for the proposed CMRR. Detailed geologic
investigations of six excavation walls at the site of the proposed CMRR at TA-55 mapped in detail the

Qbt 3—Qbt 4 contact and the variably interbedded pyroclastic surge deposit, and identified and measured
1204 accessible and well-exposed fractures on the six excavation walls for the purpose of determining the
potential seismic surface rupture hazard at the site.

Many fractures exposed in the excavation walls had near-vertical dips, narrow apertures, and curvilinear
trends. These fracture characteristics are similar to those seen farther east along Mesita del Buey and
identified by Purtymun and Kennedy (1971, 004798) as indicative features of cooling joints. One category
of structures found in the CMRR seismic pit is a suite of small faults that displace only the Qbt 4—surge
contact or the surge—Qbt 3 contact. These faults either do not displace both contacts or do not exhibit
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vertical continuity through both contacts. This suite of faults is a clear example of nontectonic cooling
features. Similar offset variability was identified by Gardner et al. (1998, 063496) at a location 1500 ft
west of PF-4. Only one fault could be correlated between two of the excavation walls but could not be
found along-strike on another excavation wall. Additionally, Gardner et al. (1999, 063492) did not map this
particular fault where its along-strike continuation would intersect natural exposures of the Qbt 3—Qbt 4
contact west of the CMRR pit.

Equal-area stereoplots of poles to fracture planes and rose diagrams of density of strike orientations show
that all measured fractures at the CMRR site have a wide range of orientations, with a slightly dominant
pattern of west-northwest and north-northwest strikes (Gardner et al. 2008, 104727). Analyses showed
that only a very small percentage (1.9%, or 23 out of 1204) of the fractures identified at the CMRR pit are
faults. This group of faults includes only structures that displace both the top and bottom contacts of the
surge deposit with a similar sense, or displaces the Qbt3-Qbt4 contact where no surge deposit is present.
The largest displacement on any fault at the CMRR pit was 2 ft, with most faults having less than a foot of
displacement. The faults exhibit near-vertical dips and a predominant strike direction of 273° (N87W).
Fracture apertures are commonly on the order of 0 to 0.25 in. Fracture density is far greater in Qbt 4 than
in Qbt 3; only 16.6% of all measured fractures (200) at CMRR occur within Qbt 3. Fractures only within
Qbt 3 have a predominant strike direction of 308° (N52W), and poles to fracture planes cluster at high-
angle dips towards the southwest. The orientation data show no convincing relationship between the
structures at the proposed CMRR site and the Pajarito fault system or the Rio Grande rift (Gardner et al.
2008, 104727).

This study by Gardner et al. (2008, 104727) concluded that fractures and faults at the proposed CMRR
site formed very shortly after emplacement of the tuff at 1.256 Ma as a result of cooling and compaction,
and the structures identified at the proposed CMRR site pose no independent seismic surface rupture
hazard.

Because of the proximity of TA-55 and MDA C and the considerable number of geologic studies
completed for the purpose of determining seismic surface-rupture hazard at TA-55, it is reasonable to
infer that the fractures or joints at MDA C were predominantly formed from ash-flow-cooling processes
rather than from faulting.

Fracture Flow Analyses at Other Locations on the Pajarito Plateau

A study of vadose-zone flow and contaminant transport across the Pajarito Plateau identified the
conditions under which matrix-dominated and fracture-dominated flow and transport generally occur
(Birdsell et al. 2005, 092048). That study relied on several sets of field observations and analyses,
including some of the studies discussed below. It concluded that in nonwelded to moderately welded units
of the Bandelier Tuff, flow occurs through the porous matrix unless a long-term water source saturates the
matrix. Within densely welded tuffs and dense basalts, the flow regime may be dominated by fracture
flow. Matrix flow may occur within the more porous, brecciated zones in basalt.

MDA H is located at TA-54 on the eastern end of Mesita del Buey, east of MDA C. The rock units beneath
MDA H are Qbt 2, underlain by Qbt 1 and Qbo. At MDA H, Qbt 2 contains abundant near-vertical
fractures, most of which are clay-filled. Qbt 1 and Qbo contain few observed fractures. The units are
nonwelded to moderately welded. Because of concerns about the potential transport of hazardous
constituents and/or radionuclides in waste disposed of at MDA H to the regional aquifer through fractures
beneath the site, a conceptual site model was developed that hypothetically initiates fracture flow at

MDA H and maximizes the potential for fractures to transport soluble contaminants from the disposal
shafts vertically downward toward the regional aquifer (LANL 2004, 088787). Analysis of the flow and
transport simulations using this conceptual model demonstrated that, under the conservative conditions
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modeled, contaminant transport through the upper fractured tuff units was faster than for simulations that
considered matrix-dominated transport. However, contaminants still did not break through to the regional
aquifer within the 1000-yr evaluation period (LANL 2004, 088787).

Subsurface fracture studies at MDA H indicate that contaminant transport through fracture systems in
nonwelded to moderately welded tuff is not a dominant downward pathway mainly because under the
semiarid conditions at MDA H, transport is dominated by slow matrix flow through the Bandelier Tuff.
Furthermore, fractures are present predominantly in the upper stratigraphic unit(s) and are less abundant
in lower units. These conditions, similar to the conditions at MDA C, impede downward contaminant
transport through fractures.

Fracture Analysis at MDA C and Summary of Analytical Results

Fractures intersected in boreholes during MDA C 2004 to 2006 drilling activities were described to the
degree possible in borehole logs presented in Appendix C of the MDA C investigation report (LANL 2006,
094688). Information recorded included the depth of the fracture, the fill material of the fracture, the
percentage volume of the fill material of the sample volume required, the width of the fracture, and/or the
angle of the fracture to the core. Almost all the fractures are filled by clay materials. The majority of the
fractures are present between 0 and 100 ft bgs, and larger fractures (fracture material that makes up 50%
or more of the sample volume required) are present between 0 and 50 ft bgs, in lithologic Unit 3 (Qbt 3).
The number of fractures significantly decreased in lithologic Unit 2 (Qbt 2).

Fracture materials were sampled where fracture material made up 80% of the sample volume required by
the suite’s sampling container. A total of five fractures were sampled from four boreholes. The beginning
depths of these fractures ranged from 10 ft to 48.7 ft. Samples were also collected from matrix material
(tuff) above and below the fractures, except in one borehole (location 50-24770) where only a sample
beneath the fracture was collected. All these samples were analyzed for inorganic chemicals including
anions, cyanide, TAL metals, and perchlorate, organic chemicals including PCBs and SVOCs, and
radionuclides including americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic
uranium, and strontium-90. Four samples, collected from above, within, or beneath a fracture, were also
analyzed for dioxins and furans and explosive compounds. Table 3.4-2 presents a summary of these
samples collected for fracture analysis. Analytical data were presented previously in the MDA C report
(LANL 2006, 094688, Tables 6.3-1, 6.3-3, and 6.3-5)

The inorganic chemicals detected or detected above BVs in the samples above and beneath the fracture
are only a small subset of those in the fracture material at four (out of the five) major fractures (Table 3.4-2).
All concentrations decreased in the sample beneath the fracture at location 50-24784 (LANL 2006, 094688,
Table 6.3-1). The concentrations of inorganic chemicals did not have a consistent trend at locations
50-24770, 50-24799, and 50-24804 (LANL 2006, 094688, Table 6.3-1).

A few dioxin and furan congeners were detected in two of the four samples analyzed for dioxins and
furans, one at the fracture sample at location 50-24770 and the other a tuff sample beneath the fracture
at location 50-24804 (Table 3.4-2). Benzoic acid and Aroclor-1254 are the only other organic chemicals
detected in the sample above the fracture and inside the fracture, respectively, at location 50-24799
(Table 3.4-2).

No radionuclides were detected in the fracture study samples (Table 3.4-2).
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Effects of Fractures on Contaminant Containment and Transport

The analytical results of the fracture study at MDA C show only one prominent difference in fracture
samples from samples above or beneath the fracture, that is, more inorganic chemicals were detected or
detected above BVs inside fractures. The fill material inside a fracture is mostly clay. The inorganic
chemicals were detected at concentrations above the tuff BVs (Qbt 3) but mostly below or similar to the
soil BVs. These results are consistent with the fact that the fracture fill material (clay) is closer in nature to
soil than to tuff with respect to mineral components. Therefore, these results are unlikely an indication for
contaminant containment for inorganic chemicals in fractures. In addition, these fractures do not show
stronger containment for organic chemicals and radionuclides than the tuff materials above and beneath
the fractures.

Fracture coatings (or linings) and fracture fillings are generally clay-rich and have low permeability.
Coatings and fillings tend to produce opposite effects in terms of fracture flow. That is, the coatings can
hinder the transport between the fracture and the rock matrix, thus propagating fracture flow. On the other
hand, the low-permeability clay filling blocks the fracture aperture and impedes fracture flow. Therefore,
flow is difficult to sustain in clay-filled fractures (LANL 2004, 088787, p. 4).

In the 1960s, the Laboratory and the U.S. Geological Survey conducted a series of water-injection tests at
TA-50 in Qbt 3. Approximately 350,000 gal. of uncontaminated water was injected over an 89-d period to
explore the possible use of vadose-zone injections wells for water disposal (Purtymun et al. 1989,
006889). During the tests, in situ water content was monitored in around the injection boreholes within
units Qbt 3 and Qbt 2. Numerical modeling was later performed to simulate the borehole injection tests,
and the simulations explored a number of different assumptions about the flow of water in the matrix and
fractures (Robinson et al. 2005, 092040). The study showed that simulations with only matrix flow fit the
observations well. With fractures included, the simulations needed to invoke strong fracture/matrix
interaction, such that the water was drawn from the fractures into the matrix, to match the observations.
Therefore, the injection test and modeling indicated that water injection into the unsaturated tuff at TA-50
did not induce fracture flow. The authors concluded that unsaturated flow was best represented as matrix
flow, rather than by fracture-facilitated flow, and that contaminant transport would be matrix dominated as
well (Robinson et al. 2005, 092040).

In the previous investigation of MDA C, water-content profiles and pore-water anion profiles were
measured in 19 boreholes at the site (LANL 2006, 094688, Appendix L). None of the boreholes contacted
any zones of saturation, and much of the mesa subsurface is very dry (e.g., the average water contents
for each borehole were below 13%, with the majority of values less than 10%). The downward fluxes
calculated using the chloride mass-balance approach are very low (<0.3 cm/yr) and residence times are
long. The average time scale of flow through the vadose zone is on the order of millennia; therefore, the
effect of downward transport of contaminants with water flow is minimal based on these field data.

Since studies in the TA-55 area have shown that fracturing is most likely the result of cooling and
compaction of the tuff shortly after emplacement, it can be assumed that fractures beneath MDA C likely
formed in the same fashion. Empirical data from fracture studies at other MDAs, studies on fracture
coating and filling materials, and results of numerical simulations have concluded that the downward
transport of contaminants is not facilitated by fractures. Analytical results of core samples collected above,
within, and beneath the major fractures at MDA C also provide direct evidence that fractures do not contain
contaminants or facilitate downward infiltration of contaminants. Therefore, fractures within the Bandelier
Tuff beneath MDA C do not have a controlling impact on contaminant fate and transport at the site.
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4.4  Vapor-Monitoring Well Installation and Borehole Abandonment

Stainless-steel vapor-monitoring systems were installed at MDA C in accordance with actual field
conditions and geological logging performed during the drilling operation. The following general guidelines
were used to construct each well:

e Install a 20-ft-long surface casing and cement in place.
e Place a layer of bentonite at the bottom of the borehole and hydrate for a minimum of 4 h.

e Seta 0.25-in. x 12-in.-long cylindrical stainless-steel screen in filter-pack sand and connect the
screen to 0.25-in. stainless-steel tubing.

e Place a layer of bentonite above the sand pack and hydrate for a minimum of 4 h.

e Repeat above steps for installing additional vapor-monitoring ports based upon geological
logging.

Borehole abandonment activities were not conducted during the Phase Il investigation. However, all
Phase Il boreholes at MDA C were over-reamed for the upper 10 ft of each borehole and installed with a
10-in.-inside-diameter (1.D.) steel-surface casing fitted with a lockable steel cover. The surface casing was
lowered into each borehole to provide structure for the steel cap and was cemented in place.

4.5 Groundwater Conditions
Groundwater occurs in three distinct modes on the Pajarito Plateau:

e the regional aquifer,
e intermediate-depth saturated horizons, and

e shallow alluvial groundwater found in canyon-bottom alluvium (LANL 1998, 059730).

Regional monitoring well R-46 was recently installed 880-ft downgradient (east-southeast) of MDA C
(Figure 4.1-1) to serve as a monitoring well for the site (LANL 2009, 105076). The upper surface of the
regional aquifer is located in the Puye Formation, and the depth to water following well development at
R-46 was 1327.9 ft bgs. The regional aquifer should be present at approximately this depth beneath

MDA C. In characterization well R-14 (Figure 4.1-1), located in Ten Site Canyon approximately 3000 ft

(900 m) east of MDA C, groundwater was encountered at a depth of 1182 ft bgs (LANL 2003, 076062, p. 5).
Figure 4.5-1 shows the elevations of the top of the regional aquifer across the Laboratory.

The regional aquifer is the only known aquifer in the Los Alamos area capable of producing a municipal
and industrial water supply. Near MDA C, the direction of groundwater flow in the regional aquifer is to the
east-southeast, toward the Rio Grande. The velocity of groundwater flow ranges from about 20 ft/yr to
250 ft/yr (LANL 1998, 059599). Details of depths to the regional aquifer, flow directions and rates, and
well locations (Figure 4.5-1) are presented in various Laboratory documents (Purtymun 1995, 045344;
LANL 1997, 055622; LANL 2000, 066802).

No perched groundwater or intermediate-depth saturated horizons were encountered in previous
investigations at MDA C (LANL 1998, 059599; LANL 2005, 091493, p. 6) or in any of the boreholes drilled
during this investigation. In intermediate well MCOI-1, located approximately 2300 ft northeast of MDA C
(Figure 4.1-1), no perched groundwater was detected to a depth of 825 ft bgs (Kleinfelder 2006, 092494).
Perched groundwater was encountered in the Puye Formation and dacite lavas at wells R-17 and PCI-2,
located in Pajarito Canyon, 3000 ft southeast of MDA C. MDA C is located on a mesa top, so no shallow
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alluvial groundwater is present in the immediate vicinity. Alluvial groundwater is not known to be present
in Ten Site Canyon to the north and northeast of MDA C.

4.6 Surface Water Conditions

No permanent surface water exists at MDA C. Occasional surface runoff occurs as a result of snowmelt
or seasonal thunderstorms that can produce significant rainfall in short time periods. Surface runoff may
occur as minor sheet flow that drains toward the east-northeast into the upper portion of Ten Site Canyon,
which borders the northeast corner on the site. No significant drainage channels exist on the site.

4.7 Surface Air and Subsurface Vapor Conditions

Surface air conditions were monitored for health and safety purposes during the Phase Il investigation
using a Data Ram portable dust monitor. Surface air conditions did not exceed dust action levels for either
inorganic chemicals or radionuclides and did not result in any impacts to the investigation activities.
Subsurface vapor-screening results are presented in Table 3.1-1, and subsurface vapor sampling results
are discussed in section 6.3.

5.0 REGULATORY CRITERIA

This section describes the criteria used to screen chemicals of potential concern (COPCs) and to
evaluate potential risk to ecological and human receptors. Regulatory criteria identified in the Consent
Order include cleanup standards, risk-based screening levels, and risk-based cleanup goals for each
pertinent medium at the subject site.

5.1 Screening Levels

Soil screening levels (SSLs) from NMED guidance (NMED 2006, 092513) were used for human health
screening levels for nonradionuclide COPCs. The NMED SSLs are based on a target hazard quotient (HQ)
of 1.0 and a target cancer risk of 1 x 10> (NMED 2006, 092513). For COPCs for which no NMED value is
available, EPA regional screening levels (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) were
used. The EPA screening levels for carcinogens were multiplied by 10 to adjust to the NMED target cancer
risk of 1 x 107°. Exposure parameters used to calculate the industrial and residential SSLs are presented
in Appendix G, Table G-4.0-1.

Screening action levels (SALs) derived using the RESRAD Model, Version 6.21, in accordance with
Laboratory guidance (LANL 2005, 088493), were used for human health screening levels for radionuclide
COPCs. The radionuclide SALs are based on a 15 mrem/yr dose per DOE guidance (DOE 2000,
067489). Exposure parameters used to calculate the SALs for the industrial and residential scenarios are
provided in Appendix G, Table G-4.0-2.

5.2 Ecological Screening Levels

Ecological screening levels (ESLs) were obtained from the ECORISK Database, Version 2.3 (LANL 2008,
103352), as presented in Appendix G, Table G-6.4-1. The ESLs are based on similar species and are
derived from experimentally determined no-observed-adverse-effect levels (NOAELS), lowest-observed-
adverse-effect levels, or doses determined lethal to 50% of the test population. Information relevant to the
calculation of ESLs, including concentration equations, dose equations, bioconcentration factors, transfer
factors, and toxicity reference values are presented in the ECORISK Database, Version 2.3 (LANL 2008,
103352).
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5.3 Cleanup Standards

As specified in Section VIII.B.1 of the Consent Order, the screening levels will be used as soil cleanup
levels unless they are determined to be impracticable or unless values do not exist for the current and
reasonably foreseeable future land use. Because the current and reasonably foreseeable future land use
is industrial, industrial SSLs/SALs are the cleanup levels for MDA C.

The cleanup goals specified in Section VIII of the Consent Order are a target cancer risk of 10 and a
hazard index (HI) of 1.0. For radionuclides, the target dose is 15 mrem/yr based on DOE guidance
(DOE 2000, 067489). The screening levels presented in Appendix G (Tables G-5.0-1 through G-5.0-3)
are based on these cleanup goals.

6.0 SITE CONTAMINATION
6.1 Surface and Near-Surface Sampling

As directed by the approved work plan (LANL 2007, 098425), a total of 59 samples (45 fill, 13 soil, and

1 tuff), plus 6 field duplicates, were collected from 30 locations across MDA C (see Figure 1.3-1,

Table 1.3-1). Except at location 50-603077, each location was sampled at two depths, one at the surface
and the other approximately 1 ft deeper. All surface and near-surface samples were analyzed for TAL
metals only (organic chemical and radionuclide data from previous investigations were sufficient to
evaluate the site).

6.1.1 Surface Sample Screening Results

No organic vapors were detected more than 10 ppm above ambient air during PID screening of surface
and near-surface samples. No radiological screening results exceeded twice the daily site background
levels. Field-screening results are presented in Table 3.1-1. No changes to sampling or other activities
were warranted based on the field-screening results.

6.1.2  Surface and Near-Surface Sampling Analytical Results
6.1.2.1 Inorganic Chemicals

Several inorganic chemicals were detected above soil BVs or had detection limits (DLs) above soil BVs
(Plate 4). Table 6.1-1 lists, by sample, the detected concentrations or DLs of inorganic chemicals above
soil BVs.

The identification of inorganic COPCs is presented in Appendix F, section F-2.1. The inorganic chemicals
identified as COPCs in surface and near-surface samples at MDA C are cadmium, chromium, cobalt,
manganese, selenium, and zinc.

6.1.2.2 Organic Chemicals

In accordance with the approved work plan (LANL 2007, 098425), surface and near-surface samples
collected in 2008 were not analyzed for organic chemicals. Organic COPCs identified previously

in surface and near-surface samples are acenapthene; Aroclor-1254, Aroclor-1260,
bis(2-ethylhexyl)phthalate, and pentachlorophenol (LANL 2006, 094688).
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6.1.2.3 Radionuclides

In accordance with the approved work plan (LANL 2007, 098425), surface and near-surface samples
collected in 2008 were not analyzed for radionuclides. Radionuclide COPCs identified previously in
surface and near-surface samples are americium-241, cesium-134, plutonium-238, plutonium-239/240,
thorium-232, tritium, and uranium-238 (LANL 2006, 094688).

6.2 Subsurface Tuff Sampling

In 2008 and 2009, a total of 104 tuff samples, plus 11 field duplicates, were collected and analyzed for
inorganic chemicals, organic chemicals, and radionuclides. Table 3.4-1 lists the tuff samples collected
and the analyses requested for each.

6.2.1  Tuff Samples Screening Results

No organic vapors were detected at more than 10 ppm above ambient air during PID screening of
subsurface cores. No radiological screening results exceeded twice the daily site background levels.
Field-screening results are presented in Table 3.1-1. No changes to sampling or other activities were
warranted based on the field-screening results.

6.2.2  Tuff Samples Analytical Results
6.2.2.1 Inorganic Chemicals

Table 6.2-1 lists the inorganic chemicals above tuff BVs and detected inorganic chemicals that have no
BVs in tuff samples collected from Phase Il boreholes. The sampling locations and concentrations
detected above BVs are shown on Plate 5.

The identification of inorganic COPCs in tuff is presented in Appendix F, section F-2.2. The inorganic
chemicals identified as COPCs in tuff (including COPCs identified before the Phase Il investigation) are
aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, cyanide (total), iron,
lead, manganese, mercury, nickel, nitrate, perchlorate, selenium, silver, vanadium, and zinc.

6.2.2.2 Organic Chemicals

Table 6.2-2 lists the organic chemicals detected in tuff samples collected from Phase Il boreholes. The
sampling locations and detected concentrations are shown on Plate 6. The identification of organic
COPCs in tuff is presented Appendix F, section F-2.4.

The organic chemicals identified as COPCs in tuff (including COPCs identified before the Phase Il
investigation) are acenaphthene; acenaphthylene; acetone; anthracene; Aroclor-1242; Aroclor-1248;
Aroclor-1254; Aroclor-1260; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene;
benzo(k)fluoranthene; benzoic acid; bis(2-ethylhexyl)phthalate; 2-chloronaphthalene; chrysene;
dibenz(a,h)anthracene; 1,1-dichloroethene; di-n-butylphthalate; di-n-octylphthalate; fluoranthene;
fluorene; 1,2,3,4,6,7,8-heptachlorodibenzodioxin; total heptachlorodibenzodioxins;
1,2,3,4,6,7,8-heptachlorodibenzofuran; total heptachlorodibenzofurans; total hexachlorodibenzodioxins;
1,2,3,4,7,8-hexachlorodibenzofuran; 2,3,4,6,7,8-hexachlorodibenzofuran; total hexachlorodibenzofurans;
indeno(1,2,3-cd)pyrene; methylene chloride; 2-methylnaphthalene; 2-methylphenol; naphthalene;
2-nitrotoluene; 3-nitrotoluene; 4-nitrotoluene; 1,2,3,4,6,7,8,9-octachlorodibenzodioxin;
1,2,3,4,6,7,8,9-octachlorodibenzofuran; total pentachlorodibenzodioxins;
1,2,3,7,8-pentachlorodibenzofuran; 2,3,4,7,8-pentachlorodibenzofuran; total pentachlorodibenzofurans;
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phenanthrene; pyrene; RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine); 2,3,7,8-tetrachlorodibenzofuran; total
tetrachlorodibenzofurans; toluene; and trichloroethene.

6.2.2.3 Radionuclides

Table 6.2-3 lists the radionuclides detected in tuff samples collected from Phase Il boreholes. The
sampling locations and detected concentrations are shown on Plate 7. The identification of radionuclide
COPCs in tuff is presented Appendix F, section F-2.7.

The radionuclides identified as COPCs in tuff (including COPCs identified before the Phase I
investigation) are americium-241, cesium-134, cesium-137, cobalt-60, europium-152, plutonium-238,
plutonium-239/240, ruthenium-106, sodium-22, strontium-90, tritium, uranium-234, uranium-235/236, and
uranium-238.

6.3 Subsurface Vapor Sampling

In 2008 and 2009, a total of 91 pore-gas samples, plus 8 field duplicates, were collected and analyzed for
VOCs and tritium. Table 3.4-1 lists the pore-gas samples collected and the analyses requested for each.

6.3.1 Subsurface Vapor Sample Screening Results

No organic vapors were detected more than 10 ppm above ambient air during PID screening while
collecting pore-gas samples. Field-screening results are presented in Table 3.1-1. No changes to
sampling or other activities were warranted based on the field-screening results.

6.3.2  Subsurface Vapor Sample Analytical Results
6.3.2.1  Volatile Organic Compounds

Table 6.3-1 lists the VOCs detected in pore-gas samples collected from Phase Il boreholes. The sampling
locations and detected concentrations are shown on Plate 6. The identification of organic COPCs in pore-
gas is presented Appendix F, section F-2.5.

The organic chemicals identified as COPCs in pore-gas are acetone; benzene; 1,3-butadiene; 1-butanol;
2-butanone; carbon disulfide; carbon tetrachloride; chlorobenzene; chlorodifluoromethane; chloroform;
chloromethane; cyclohexane; 1,2-dichloro-1,1,2,2-tetrafluoroethane; dichlorodifluoromethane;
1,1-dichloroethane; 1,2-dichloroethane; 1,1-dichloroethene; cis-1,2-dichloroethene; 1,2-dichloropropane;
1,4-dioxane; ethanol; ethylbenzene; 4-ethyltoluene; n-heptane; hexane; 2-hexanone; methanol;
4-methyl-2-pentanone; methylene chloride; propylene; styrene; tetrachloroethene; tetrahydrofuran;
toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; 1,1,2-trichloroethane; trichloroethene;
trichlorofluoromethane; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; xylene (total); 1,2-xylene; and
1,3-xylene+1,4-xylene.

6.3.2.2 Tritium

Table 6.3-2 presents the concentrations of detected tritium in pore-gas samples collected from Phase Il
boreholes. The sampling locations and detected concentrations are shown on Plate 7. Tritium was
detected in each of the 14 Phase Il boreholes/grouped boreholes and identified as a COPC at MDA C
(Appendix F, section F-2.8).
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6.4 Deep Groundwater Screening Samples

Regional monitoring well R-46 was completed in February 2009. It was drilled as a single-screen well in
the upper portion of the regional aquifer to monitor groundwater quality in support of remedy selection for
MDA C and to serve as a downgradient monitoring well for MDA C to safeguard water supply well PM-5.
Its installation was not part of this Phase Il investigation. Rather, the R-46 location was determined
through a groundwater monitoring well network evaluation (LANL 2007, 099128), and its installation was
requested by NMED (2007, 098775) based on that evaluation. Chemical results of groundwater screening
samples are provided in Appendix B of the R-46 well completion report (LANL 2009, 105592).

7.0 CONCLUSIONS
7.1 Nature and Extent of Inorganic Chemical Contamination in Surface and Near-Surface Soil

The nature and extent of inorganic chemical contamination in surface soil are discussed in Appendix F,
section F-3.1. Cadmium, chromium, cobalt, manganese, selenium, and zinc were detected above BVs in
surface samples. They were infrequently detected (except for selenium), and their concentrations were
generally less than twice the BVs. Therefore, the vertical and lateral extent of contamination are defined
for all inorganic chemicals in surface and near-surface at MDA C.

7.2 Nature and Extent of Contamination in Tuff
7.2.1 Inorganic Chemicals in Tuff

The nature and extent of inorganic chemicals in tuff are discussed in Appendix F, section F-3.2.
Concentrations of all inorganic chemicals decreased with depth at locations 50-24784, 50-24820,
50-603060, 50-603061, and 50-603063. In the rest of Phase Il boreholes, concentrations of one or more
TAL metals did not show decreasing concentrations with depth. A few TAL metals were detected in the
TD sample of borehole 50-603470 at 650 to 653 ft bgs in media Tt (Tschicoma Formation) where no BV is
available.

The Tschicoma Formation dacite from borehole 50-603470 contains high levels of several metals when
analyzed by EPA Method 3050, the acid-leach method. It should be noted that the EPA Method 3050 is
designed to analyze soil and not silicate rock; by design, elements bound in silicate structures are not
normally dissolved by this procedure. However, the acid-leach method will attack silicate grain surfaces,
fractured or weathered silicate grains, oxide phases in the rock, and both silicate and nonsilicate
alteration phases. The extent of digestion of this complex set of minerals results in partial metal releases
that are only indirectly related to the bulk rock composition. Moreover, partial digestion results will vary
from sample to sample of the same lithology, depending on fracturing, particle size, relative alteration,
and other variables. For these reasons the EPA Method 3050 is not routinely used to analyze rock, and
no comparable data are available for Tschicoma Formation dacite. However, as part of a background
chromium study currently being incorporated into the Sandia Canyon report, several samples of Cerros
del Rio basalt have been analyzed by the EPA Method 3050. Ten basalt samples were selected from
core or cuttings at locations without chromium contamination and compared with Tschicoma Formation
dacite data from borehole 50-603470. Although the basalt samples are more mafic (higher magnesium
and transition metal content, lower silica, alumina, and alkali content) than the dacite, the acid-leach
results can be compared with these differences in mind. Elements elevated in the dacite relative to the
basalt are highlighted in red. The higher dacite concentrations for aluminum and potassium are expected
because of the higher content of these elements in dacite than in basalt.
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It is important to note that the dacite from borehole 50-603470 was collected from the top of the
Tschicoma Formation (i.e., the top several inches). It is possible, therefore, that the interval sampled may
have been more highly weathered than if it had been collected deeper in the formation. If so, the naturally
occurring concentrations of elements in the weathered dacite may be more typical of those in soil than in
unweathered dacite. The concentrations of inorganic chemicals detected in this sample are similar to their
BVs or background concentrations in soil. In addition, several of these inorganic chemicals are common
and naturally occurring (aluminum, calcium, iron, magnesium, and potassium) and are not indicative of
contamination associated with Laboratory operations. The elevated concentrations in the Tschicoma
Formation likely reflect the natural chemical composition of the dacite in that formation, which is
substantially different than the overlying rock units (as indicated by the elevated concentrations of
aluminum, calcium, iron, magnesium, and potassium). Higher values for arsenic, calcium, chromium,
lead, and selenium are less likely attributable to lithologic differences, but many of these elements could
be associated with pedogenic carbonate that may be present at the top of the dacite.

The vertical extent of inorganic chemicals is evaluated at each location in section F-3.2. The vertical and
lateral extent of contamination in tuff are defined for all inorganic chemicals at MDA C.

7.2.2 Organic Chemicals in Tuff

The nature and extent of organic chemicals in tuff are discussed in Appendix F, section F-3.3. The vertical
extent of PCBs and SVOCs are defined in all Phase Il boreholes. They were either not detected or had
concentrations decreased with depth and generally at low levels that are near or less than EQLs. The
vertical and lateral extent of contamination in tuff are defined for all PCBs and SVOCs at MDA C.

7.2.3 Radionuclides in Tuff

The nature and extent of radionuclides in tuff are discussed in Appendix F, section F-3.5. They were
either not detected or had decreasing concentrations with depth. Uranium-235/236 remained essentially
the same with depth at locations 50-24820, 50-603062, and 50-603064; however, concentrations were
less than twice the BV. Therefore, the vertical and lateral extent of contamination in tuff are defined for all
radionuclides at MDA C.

7.3 Nature and Extent of Contamination in Subsurface Pore Gas
7.3.1 Volatile Organic Compounds in Subsurface Pore Gas

The nature and extent of VOCs in pore gas are discussed in Appendix F, section F-3.4. The vertical
extent for all VOCs is defined at locations 50-24771/50-603471, 50-24784, 50-603063, and 50-603064. In
the rest of Phase Il boreholes, VOCs were detected in the deepest samples; however, concentrations
were mostly less than 200 ug/m>. The vertical extent of n-heptane and tetrahydrofuran is not defined at
locations 50-603467 and 50-603468, respectively. Both organic chemicals were infrequently detected at
the site and were not detected in the deepest sample collected at MDA C at 650 ft at location 50-603470.
The lateral extent of VOCs is defined at MDA C because the VOCs detected generally decrease in
concentration with increasing distance from the disposal units or the central portion of MDA C. Therefore,
the vertical and lateral extent of contamination in pore gas are defined for all VOCs in Phase Il boreholes.
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7.3.2 Tritium in Subsurface Pore Gas

The extent of tritium in pore gas is discussed in Appendix F, section F-3.6. Concentrations of tritium
decreased with depth at all Phase Il boreholes or grouped boreholes. Therefore, the vertical extent of
tritium is defined. The lateral extent of tritium is defined for MDA C as a whole because the concentrations
in boreholes outside MDA C are substantially lower than concentrations detected in boreholes located in
the central area of MDA C.

7.4 Summary of Risk Screening Assessments

As stated in the conceptual site model in Appendix G, section G-3.0, the current and reasonably
foreseeable future land use of this site is industrial. The total excess cancer risk is approximately 3 x 10°
for the industrial scenario, which is less than the NMED target risk of 10 (NMED 2006, 092513). The Hl is
approximately 0.09 for the industrial scenario, which is less than the NMED target HI of 1.0 (NMED 2006,
092513). The total dose for the industrial scenario is approximately 10 mrem/yr, which is less than the
DOE target dose of 15 mrem/yr (DOE 2000, 067489). In addition, the total dose corresponds to a
radiological risk of approximately 2 x 10° based on a comparison to EPA radionuclide preliminary
remediation goals (PRGSs) for an outdoor worker (http://epa-prgs.ornl.gov/radionuclides/prg search.shtml).

The total excess cancer risk for the residential scenario is approximately 1 x 10™, which is equivalent to
the NMED target risk level of 10~ (NMED 2006, 092513). The residential HI is approximately 0.3, which is
below the NMED target HI of 1.0 (NMED 2006, 092513). The total dose for the residential scenario is
approximately 11 mrem/yr, which is less than the DOE target dose of 15 mrem/yr (DOE 2000, 067489). In
addition, the total dose corresponds to a radiological risk of approximately 2 x 10™° based on a comparison
to EPA radionuclide PRGs for a resident (http://epa-prgs.ornl.gov/radionuclides/prg search.shtml).

Several chemicals of potential ecological concern (COPECSs) were identified. All of the COPECs were
eliminated following evaluations based on one or more lines of evidence, including minimum ESLs, HI
analysis, comparisons to background, potential effects to populations, and comparison to previous field
and laboratory canyon investigations. The results of the ecological risk screening assessment do not
indicate a potential risk to ecological receptors at MDA C.

No pore-gas samples were collected within the first 5 ft bgs during Phase Il activities and no additional
pore gas COPECs were identified. The results of 2004 to 2006 sampling results were presented in the
MDA C investigation report (LANL 2006, 094688).

The infiltration rate is the primary factor in determining the potential for COPCs to migrate to groundwater.
Based on investigation results, dry unsaturated conditions corresponding to low infiltration rates on the
order of 0.3 cm/yr and less are present at MDA C (LANL 2006, 094688, Appendix L). This lack of water
severely limits the movement of waterborne contaminants through the unsaturated zone toward
groundwater at MDA C. The potential for COPC migration to groundwater is very low, based on the site
conditions, the physical/chemical properties of the COPCs, and the distance to the regional aquifer below
the site. Screening of VOC pore-gas data was conducted and indicates that the potential for
contamination of groundwater via vapor transport is low.

DOE Order 5400.5 requires as low as reasonably achievable (ALARA) evaluation for radiological
protection of the public. MDA C is inaccessible by the public and is not planned for release by DOE in the
foreseeable future. Therefore, an ALARA evaluation is not currently required. Should DOE’s plans for
releasing this area change, an ALARA evaluation would be conducted at that time. It should be noted that
the Laboratory addresses considerations for workers at MDA C under the Laboratory’s occupational
radiological protection program in compliance with 10 Code of Federal Regulations 835. The Laboratory’s
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radiation protection program implements ALARA and consists of the following elements: management
commitment, training, design review, radiological work review, performance assessments, and
documentation.

8.0 RECOMMENDATIONS

Because the lateral and vertical extent of contamination are defined, additional drilling and
characterization sampling are not recommended for MDA C. Human health and ecological risk screening
assessments indicate that current conditions do not warrant any immediate corrective actions to reduce
risk or dose.

The data in this report represent the conditions at one point in time. In some boreholes, the samples were
collected before a vapor-monitoring system was installed during the Phase | investigation. Additional
monitoring of VOCs and tritium in pore gas is appropriate to ensure concentrations are representative,
and no significant changes in concentrations have occurred over time. Therefore, it is recommended that
the 14 Phase Il boreholes, which are currently configured as vapor-monitoring wells, be sampled
periodically to monitor pore-gas concentrations of VOCs and tritium. Monitoring data should be evaluated
to identify any trends indicating lateral or vertical movement of vapor-phase contaminants. The monitoring
data should be used in support of a corrective measures evaluation when sufficient data have been
collected to identify any spatial or temporal trends in VOCs and tritium.

The proposed vapor-monitoring plan for MDA C includes
e 14 vapor-monitoring wells with multiple sampling ports at depths as currently configured,;

e quarterly collection of vapor samples from all sampling ports beginning January 2010 and
continuing for 2 calendar years;

e vapor samples analyzed for VOCs by EPA Method TO-15 and tritium by EPA Method 906.0; and

e evaluation of data to determine optimum monitoring frequency and depths if ongoing monitoring
is warranted at the end of 2 yr of quarterly monitoring.

The groundwater-monitoring data from well R-46 should be evaluated for consistency with vapor-
monitoring results and the conceptual model of vapor transport to the regional aquifer. The well will be
monitored at a frequency and for constituents defined by the annual interim facility-wide groundwater
monitoring plan (LANL 2008, 101897).

It is also recommended that a modeling study of potential migration of VOCs and tritium to the regional
aquifer be performed utilizing the additional monitoring data. The objective of this modeling study is to
better understand vapor-phase contaminant transport at MDA C. A numerical model would be developed
and calibrated using the VOC and tritium data from this investigation and the proposed monitoring. This
model would then be used to evaluate the fate and transport of contaminants through the vadose zone
and estimate the potential for future migration to the regional aquifer.
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Figure 4.5-1 Elevations of the top of the regional aquifer beneath the Laboratory
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Surface and Near-Surface Samples Collected

Table 1.3-1

and Analyses Requested at MDA C

=

=

Sample ID Location ID Depth (ft) Media E:'
MD50-08-8373 50-603065 0.0000-0.5000 FILL 08-1264
MD50-08-8374 50-603065 1.0000-1.5000 FILL 08-1264
MD50-08-8376 50-603066 0.0000-0.5000 FILL 08-1285
MD50-08-8386 50-603066 1.0000-1.5000 FILL 08-1285
MD50-08-8377 50-603067 0.0000-0.5000 FILL 08-1264
MD50-08-8378 50-603067 1.0000-1.5000 FILL 08-1264
MD50-08-8379 50-603068 0.0000-0.5000 FILL 08-1264
MD50-08-8380 50-603068 1.0000-1.5000 FILL 08-1264
MD50-08-8381 50-603069 0.0000-0.5000 FILL 08-1264
MD50-08-8382 50-603069 1.0000-1.5000 FILL 08-1264
MD50-08-8383 50-603070 0.0000-0.5000 FILL 08-1285
MD50-08-8384 50-603070 0.9000-1.0000 QBT3 08-1285
MD50-08-8385 50-603071 0.0000-0.5000 FILL 08-1264
MD50-08-8375 50-603071 1.0000-1.5000 FILL 08-1264
MD50-08-8387 50-603072 0.0000-0.5000 FILL 08-1285
MD50-08-8388 50-603072 1.0000-1.5000 FILL 08-1285
MD50-08-8389 50-603073 0.0000-0.5000 FILL 08-1285
MD50-08-8390 50-603073 0.5000-1.0000 FILL 08-1285
MD50-08-8391 50-603074 0.0000-0.5000 SOIL 08-1287
MD50-08-8392 50-603074 1.0000-1.5000 SOIL 08-1287
MD50-08-8393 50-603075 0.0000-0.5000 SOIL 08-1287
MD50-08-8394 50-603075 0.5000-0.7000 SOIL 08-1287
MD50-08-8395 50-603076 0.0000-0.5000 SOIL 08-1287
MD50-08-8396 50-603076 0.5000-1.0000 SOIL 08-1287
MD50-08-8397 50-603077 0.0000-0.3000 SOIL 08-1287
MD50-08-8399 50-603078 0.0000-0.5000 SOIL 08-1287
MD50-08-8400 50-603078 1.0000-1.5000 SOIL 08-1287
MD50-08-8401 50-603079 0.0000-0.5000 FILL 08-1118
MD50-08-8402 50-603079 1.0000-1.5000 FILL 08-1118
MD50-08-8403 50-603080 0.0000-0.5000 FILL 08-1118
MD50-08-8404 50-603080 1.0000-1.5000 FILL 08-1118
MD50-08-8405 50-603081 0.0000-0.5000 FILL 08-1118
MD50-08-8406 50-603081 1.0000-1.5000 FILL 08-1118
MD50-08-8407 50-603082 0.0000-0.5000 FILL 08-1118
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Table 1.3-1 (continued)

=

=

Sample ID Location ID Depth (ft) Media l{:'
MD50-08-8408 50-603082 1.0000-1.2000 FILL 08-1118
MD50-08-8409 50-603083 0.0000-0.5000 FILL 08-1118
MD50-08-8410 50-603083 1.0000-1.5000 FILL 08-1118
MD50-08-8411 50-603084 0.0000-0.5000 FILL 08-1179
MD50-08-8412 50-603084 1.0000-1.5000 FILL 08-1179
MD50-08-8413 50-603085 0.0000-0.5000 FILL 08-1179
MD50-08-8414 50-603085 1.0000-1.5000 FILL 08-1179
MD50-08-8415 50-603086 0.0000-0.5000 FILL 08-1179
MD50-08-8416 50-603086 1.0000-1.5000 FILL 08-1179
MD50-08-8417 50-603087 0.0000-0.5000 FILL 08-1179
MD50-08-8418 50-603087 1.0000-1.5000 FILL 08-1179
MD50-08-8419 50-603088 0.0000-0.5000 FILL 08-1179
MD50-08-8420 50-603088 1.0000-1.5000 FILL 08-1179
MD50-08-8421 50-603089 0.0000-0.5000 FILL 08-1179
MD50-08-8422 50-603089 1.0000-1.5000 FILL 08-1179
MD50-08-8423 50-603090 0.0000-0.5000 FILL 08-1179
MD50-08-8424 50-603090 1.0000-1.5000 FILL 08-1179
MD50-08-8425 50-603091 0.0000-0.5000 FILL 08-1179
MD50-08-8426 50-603091 1.0000-1.5000 FILL 08-1179
MD50-08-8427 50-603092 0.0000-0.5000 FILL 08-1229
MD50-08-8428 50-603092 1.0000-1.5000 FILL 08-1229
MD50-08-8429 50-603093 0.0000-0.5000 SOIL 08-1287
MD50-08-8430 50-603093 1.0000-1.5000 SOIL 08-1287
MD50-08-8431 50-603094 0.0000-0.3000 SOIL 08-1287
MD50-08-8432 50-603094 0.3000-0.5000 SOIL 08-1287

Note: Numbers in analyte columns are request numbers.
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Table 1.3-2
Summary of Phase Il Boreholes
Borehole or Location Final Total | Core Samples | Vapor Samples | Vapor-Sampling
Grouped Boreholes ID Year Drilled Depth (ft) | Depth Range (ft) | Depth Range (ft) System
1 50-24769 | 2006; extended 300 18.1-300 20-300 Packer (2006)
in 2008
50-603470 | 2008 653 360-653 351-650 SS® Tubing (2008)
2 50-24771 | 2006; extended 300 15.9-300 17-300 Packer (2006,
in 2008 2008)
50-603471 | 2008 460 350-452 360—450 FLUTe (2008)
3 50-24783 | 2006; extended 300 17.5-300 20-300 Packer (2006)
in 2008
50-603472 | 2008 460 350452 364450 SS Tubing (2008)
4 50-24784 | 2006; extended 460 8452 10-450 Packer (2006);
in 2009 SS Tubing (2009)
5 50-24813 | 2006; extended 635 18.2-602 20-600 Packer (2006);
in 2008 and SS Tubing (2008)
2009
6 50-24817 | 2005; extended 460 18.4-452.5 20-250 Packer (2005,
in 2008 2008)
50-603383 | 2008 460 n/a° 286-450 FLUTe (2008)
7 50-24820 | 2005; extended 602.5 17.5-602.5 20-250 Packer (2005)
in 2008
50-603467 | 2008 600 n/a 287-600 FLUTe (2008)
8 50-24821 | 2005 250 18.6-250 20-250 Packer (2005)
50-603373 | 2008 300 n/a 30-260 Packer and SS
Tubing (2008)
50-603468 | 2008 460 300-451.5 300450 FLUTe (2008)
9 50-24822 | 2005; extended 452.5 18.6-452.5 20-450 Packer (2005);
in 2008 SS Tubing (2008)
10 50-603060 | 2008 451.5 48-451.5 50-450 None
50-603503 | 2008 460 n/a 347-450 SS Tubing (2008)
11 50-603061 | 2008 460 8452 13-450 SS Tubing (2008)
12 50-603062 | 2008 460 48.5-452 50-450 SS Tubing (2008)
13 50-603063 | 2008 460 8452 10-450 SS Tubing (2008)
14 50-603064 | 2008 510 8.5-502 25-500 SS Tubing (2008)

& SS = Stainless steel.

b n/a = Not applicable; no core collected.
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Table 2.4-1

Summary of Previous Investigations at MDA C from 1956 to 2006

boreholes 50-09100 and
50-10131 (drilled in
2001)

Time of Analysis Conducted/

Investigation | Investigation Activities Instrument Used Investigation Result(s)

1956-1961 Water-infiltration tests Subsurface moisture Moisture predominantly moves laterally not
vertical at MDA C.

1976-1983 Radiation surveys Field instruments Identified localized areas of elevated
radioactivity and, in 1984, covered MDA C with
crushed tuff and topsoil, except in the northeast
corner.

1985-1986 Radiation surveys Thermoluminescent dosimeter TLD monitoring at perimeter locations did not

(TLD), Phoswich detector, and identify significant radiation source; Phoswich
High-pressure ion chamber (HPIC) | and HPIC detected elevated radioactivity in the
northeast corner of MDA C.

1985 Surface soil sampling Isotopic plutonium and tritium Detected elevated radioactivity on the north and
east side of MDA C and to the west of Pits 2, 4,
5, and 6 and/or the associated disposal shafts.

1986 Surface soil sampling Americum-241, cesium-137, Confirmed 1985 results.

isotopic plutonium, and tritium

1989 Shallow subsurface VOCs No VOCs were detected.
pore-gas sampling

1989 Sediment sampling at Inorganic chemicals, pesticides, Detected four metals, one VOC, eight SVOCs,
drainage channel to Ten | PCBs, SVOCs, VOCs, and four pesticides, and radionuclides (americium-
Site Canyon radionuclides 241, cesium-137, isotopic plutonium, radium-

226, uranium-235, and uranium [all isotopes])

1993 Surface soil sampling PCBs, SVOCs, and radionuclides Sporadic detects of SVOCs and Aroclor-1254

(americium-241, gamma-emitting and Aroclor-1260; detected elevated
radionuclides, isotopic plutonium, concentrations of americium-241 and isotopic
isotopic uranium, strontium-90, and | plutonium in the northeast area of MDA C.
tritium)

1994 Geophysical survey Magnetometer Not conclusive—could identify only ferrous
materials within 12 ft bgs.

1995-1996 Borehole air-flow Air-flow velocity, oxygen content, No abnormal air-flow characteristics were

velocity measurements | and atmospheric pressure observed.

1995-1996 Subsurface tuff TAL metals, cyanide, pesticides VOCs and radionuclides present in vadose
sampling (drilled 11 and PCBs, SVOCs, VOCs, zone; the vertical and lateral extent of
boreholes) americium-241, gamma-emitting contamination of metals, cyanide, and

radionuclides, isotopic plutonium, radionuclides not defined.
isotopic thorium, isotopic uranium,
strontium-90, and tritium

2000 EMFLUX VOC surface flux Six VOCs were detected with tetrachloroethene
measurements being the most frequently detected organic

chemical.

2000-2003 Pore-gas sampling in VOCs The nature and extent of VOCs in pore-gas

have not been defined.
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Table 2.4-1 (continued)

50-26823, 50-26824,
and 50-26825 to collect
paired tuff and pore-gas
samples

Time of Analysis Conducted/
Investigation | Investigation Activities Instrument Used Investigation Result(s)
2001-2002 Two consecutive Terrain conductivity, high-sensitivity | The 2001 survey indicated the pit boundaries,
geophysical surveys metal detector, and digital ground- | while interference from a chain-link fence
penetrating radar to locate pits and | obscured the pit boundaries along the southern
shafts; and eastern edges of MDA C. The second
electrical resistivity technique to survey was conducted in 2002 after the fence
map thickness of cover materials removed and found no evidence of disposal pits
outside the fence line.
2003 Biota screening and Ant mounds and animal burrows Burrowing mammals and ants are not
sampling were field screened for gross alpha, | transporting radionuclides from the subsurface
beta, and gamma activity; soil to the ground surface at MDA C; however, pine
samples collected from ant mounds | trees had elevated levels of gross alpha and
and animal burrows and pine beta radioactivity, indicating that trees are able
needles were analyzed for gross to transport radionuclides from the subsurface
alpha, beta, and gamma activity. into their needles.
2003 Tritium in shallow Pore-gas vapor probes Two highest tritium concentrations were
subsurface pore gas detected to the west of Shaft Group 3 and to the
north of the west end of Pit 6
2003-2004 Air monitoring of tritium | Biweekly airborne tritium data Average tritium concentration = 11.5 pCi/m3
collection
2004 Radiological survey and | Portable gamma spectroscopy; Defined the nature and extent of radionuclides in
surface soil sampling to | samples analyzed for surface soil to the east of MDA C
the east of MDA C americium-241, gamma-emitting
boundary radionuclides, isotopic plutonium,
isotopic uranium, and strontium-90
2005-2006 Subsurface tuff and Tuff samples analyzed for TAL Defined vertical extent of metals, cyanide,
pore-gas sampling metals, anions, cyanide, organic chemicals, and radionuclides in tuff;
(drilled 33 boreholes) perchlorate, dioxins and furans, defined the nature and extent of radionuclide
explosives, PCBs, SVOCs, VOCs, | contamination at surface to the east of MDA C
americium-241, gamma-emitting boundary. The nature and extent of inorganic
radionuclides, isotopic plutonium, chemicals at surface have not been defined; the
isotopic uranium, and strontium-90; | lateral and vertical extent of VOCs in pore gas
pore-gas samples analyzed for have not been defined.
VOCs and tritium
2006 Geophysical survey Terrain conductivity, high-sensitivity | Identified the locations of Pits 1 through 4, the
metal detector, cesium vapor disposal shafts to the west of the pits, and the
magnetometer, digital ground- tuff bedrock wall between Pit 2 and Pit 3 (wall
penetrating radar, and a seismic was less prominent between Pit 1 and Pit 3 and
survey no wall was observed between Pit 2 and Pit 4)
2006 Drilled three boreholes | Tuff samples analyzed for VOCs; Found no correlation of VOC concentrations in

pore-gas samples analyzed for
VOCs and tritium

tuff and pore-gas; future analysis of VOCs for
tuff is not warranted.

EP2009-0465

47

October 2009



MDA C Phase Il Investigation Report, Revision 1

October 2009 48 EP2009-0465



MDA C Phase Il Investigation Report, Revision 1

EP2009-0465

Table 2.4-2
Samples Collected and Analyses Requested in Boreholes between Pits 2 and 3
ﬁ (o)) % IS
5 2 S = 5 £ o
g © g B z T ED E g >
%) -\g/ % g g '% % N E % g IS 3 ; 4%
5 £ 5 5 £ | 28| 4 g 8 s | ES | 2 g 5 5
Sample ID Location ID | Depth (ft) Media = o < & a 3 8 Q 3 e = R = 3 3 &
MD50-07-75313 50-27437 4-5 FILL 6660S 6660S 6660S 6660S —* — 6659S 6659S 6659S 6661S 6661S — 6661S 6661S 6661S
MD50-07-75329 50-27437 10-10 Pore-Gas — — — — — — — — 6718S — — 6719S — — —
MD50-07-75328 50-27437 20-20 Pore-Gas — — — — — — — — 6718S — — 6719S — — —
MD50-07-75314 50-27437 20.5-225 | QBT 3 6666S 6666S 6666S 6666S — — 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S
MD50-07-75327 50-27437 32-32 Pore-Gas — — — — — — — — 6718S — — 6719S — — —
MD50-07-75317 50-27437 32.5-35 QBT 3 6666S 6666S 6666S 6666S 6664S 6665S 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S
MD50-07-75315 50-27437 60—62.5 QBT 3 6666S 6666S 6666S 6666S — — 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S
MD50-07-75326 50-27437 60-60 Pore-Gas — — — — — — — — 6702S — — 6703S — — —
MD50-07-75318 50-27437 80-82 QBT 3 6666S 6666S 6666S 6666S 6664S 6665S 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S
MD50-07-75325 50-27437 80-80 Pore-Gas — — — — — — — — 6702S — — 6703S — — —
MD50-07-75351 50-27444 20-22.5 QBT 3 6713S 6713S 6713S 6713S — — 6712S 6712S 6712S 6714S 6714S — 6714S 6714S 6714S
MD50-07-75367 50-27444 20-20 Pore-Gas — — — — — — — — 6794S — — 6793S — — —
MD50-07-75355 50-27444 35-37.5 QBT 3 6713S 6713S 6713S 6713S 6710S 6711S 6712S 6712S 6712S 6714S 6714S — 6714S 6714S 6714S
MD50-07-75366 50-27444 35-35 Pore-Gas — — — — — — — — 6794S — — 6793S — — —
MD50-07-75352 50-27444 60-65 QBT3 6721S 6721S 6721S 6721S — — 6720S 6720S 6720S 6722S 6722S — 6722S 6722S 6722S
MD50-07-75365 50-27444 60-60 Pore-Gas — — — — — — — — 6794S — — 6793S — — —
MD50-07-75354 50-27444 80-82.5 QBT3 67218 67218 67218 67218 — — 6720S 6720S 6720S 6722S 6722S — 6722S 6722S 6722S
MD50-07-75364 50-27444 80-80 Pore-Gas — — — — — — — — 6782S — — 6790S — — —
MD50-07-75363 50-27444 97-97 Pore-Gas — — — — — — — — 6782S — — 6790S — — —
MD50-07-75357 50-27444 97.5-100 QBT3 6735S 6735S 6735S 6735S — — 6734S 6734S 6734S 6736S 6736S — 6736S 6736S 6736S
MD50-07-75362 50-27444 140-140 Pore-Gas — — — — — — — — 6782S — — 6790S — — —
MD50-07-75368 50-27444 140-153 QBT2 6735S 6735S 6735S 6735S — — 6734S 6734S 6734S 6736S 6736S — 6736S 6736S 6736S
MD50-07-75361 50-27444 197-197 Pore-Gas — — — — — — — — 6776S — — 6777S — — —
MD50-07-76314 50-27444 197.5-200 | QBT1V 6750S 6750S 6750S 6750S — — 6749S 6749S 6749S 6750S 6750S — 6750S 6750S 6750S
MD50-07-75360 50-27444 247-247 Pore-Gas — — — — — — — — 6776S — — 6777S — — —
MD50-07-76315 50-27444 247.5-250 | QBT1V 6764S 6764S 6764S 6764S — — 6763S 6763S 6763S 6765S 6765S — 6765S 6765S 6765S
MD50-07-75359 50-27444 296-296 Pore-Gas — — — — — — — — 6776S — — 6777S — — —
MD50-07-76316 50-27444 296-300 QBT1G 6764S 6764S 6764S 6764S — — 6763S 6763S 6763S 6765S 6765S — 6765S 6765S 6765S
MD50-07-75356 50-27444 332.5-335 | QCT 6762S 6762S 6762S 6762S 6759S 6760S 6761S 6761S 6761S 6762S 6762S — 6762S 6762S 6762S
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MD50-07-75358 50-27444 335-335 Pore-Gas — — — — — — — — 6756S — — 6758S — — —
MD50-07-75374 50-27445 2.5-5 FILL 6679S 6679S 6679S 6679S — — 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S
MD50-07-75386 50-27445 10-10 Pore-Gas — — — — — — — — 6742S — — 6743S — — —
MD50-07-75375 50-27445 20-22.5 QBT3 6679S 6679S 6679S 6679S — — 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S
MD50-07-75385 50-27445 20-20 Pore-Gas — — — — — — — — 6742S — — 6743S — — —
MD50-07-75379 50-27445 35-37.5 QBT3 6679S 6679S 6679S 6679S 6678S 6678S 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S
MD50-07-75384 50-27445 35-35 Pore-Gas — — — — — — — — 6731S — — 6732S — — —
MD50-07-75383 50-27445 6262 Pore-Gas — — — — — — — — 6731S — — 6732S — — —
MD50-07-75376 50-27445 62.5-65 QBT3 6688S 6688S 6688S 6688S — — 6686S 6686S 6686S 6689S 6689S — 6689S 6689S 6689S
MD50-07-75380 50-27445 80-82.5 QBT3 6688S 6688S 6688S 6688S 6684S 6687S 6686S 6686S 6686S 6689S 6689S — 6689S 6689S 6689S
MD50-07-75382 50-27445 80-80 Pore-Gas — — — — — — — — 6730S — — 6732S — — —
MD50-07-75398 50-27446 2.5-5 FILL 6697S 6697S 6697S 6697S — — 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S
MD50-07-75410 50-27446 10-10 Pore-Gas — — — — — — — — 6755S — — 6757S — — —
MD50-07-75399 50-27446 20-22.5 QBT3 6697S 6697S 6697S 6697S — — 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S
MD50-07-75409 50-27446 20-20 Pore-Gas — — — — — — — — 6755S — — 6757S — — —
MD50-07-75408 50-27446 32-32 Pore-Gas — — — — — — — — 6751S — — 6752S — — —
MD50-07-75403 50-27446 35-37.5 QBT3 6697S 6697S 6697S 6697S 6704S 6705S 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S
MD50-07-75400 50-27446 61-65 QBT3 6700S 6700S 6700S 6700S — — 6699S 6699S 6699S 6701S 6701S — 6701S 6701S 6701S
MD50-07-75407 50-27446 61-61 Pore-Gas — — — — — — — — 6751S — — 6752S — — —
MD50-07-75404 50-27446 80-82.5 QBT3 6700S 6700S 6700S 6700S 6706S 6707S 6699S 6699S 6699S 6701S 6701S — 6701S 6701S 6701S
MD50-07-75406 50-27446 80-80 Pore-Gas — — — — — — — — 6751S — — 6752S — — —
Note: Numbers in analyte columns are request numbers.
* — = Analysis not requested.
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Table 2.4-3
Inorganic Chemicals above BVs in Tuff in Boreholes between Pits 2 and 3
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Sample ID Location ID Depth (ft) Media 3 = 2 2 = & 3 S

Soil BV? 0.5 21500 0.1 154 na’ na 1.52 39.6
Qbt 2, 3, 4 BV® 0.5 14500 | 0.1 6.58 na na 0.3 17
Qbt 1v BV® 0.5 9900 0.1 2 na na 0.3 4.48
Qbt 1g, Qct, Qbo BV? 0.5 3700 0.1 2 na na 0.3 4.59
Industrial SSL%¢ 13700 100000 | 310 22700 100000 720 5680 1140
Residential SSL®¢ 1220 23500 23 1560 100000 55 391 78.2
MD50-07-75314 50-27437 20.50-22.50 QBT 3 —° — — — 3.9 0.00073 (J-) | — —
MD50-07-75317 50-27437 32.50-35.00 QBT 3 — — — — 0.41 — — —
MD50-07-75315 50-27437 60.00-62.50 QBT 3 — — — — 0.41 — — —
MD50-07-75318 50-27437 80.00-82.00 QBT 3 — — — — 0.37 — — —
MD50-07-75351 50-27444 20.00-22.50 QBT 3 0.52 (UJ) — — — 1 0.0011 (J-) 0.42 —
MD50-07-75355 50-27444 35.00-37.50 QBT 3 — — — — 0.62 0.00086 (J-) 0.36 —
MD50-07-75352 50-27444 60.00-65.00 QBT 3 — — — —_ 0.34 (J-) — 0.36 —
MD50-07-75354 50-27444 80.00-82.50 QBT 3 — — 017 (U) | — 0.47 (J-) — — —
MD50-07-75357 50-27444 97.50-100.00 QBT 3 0.51 (UJ) — — — 0.45 (J-) — — —
MD50-07-75368 50-27444 140.00-153.00 | QBT 2 0.51 (UJ) — — — 0.56 (J-) — 0.35 —
MD50-07-76314 50-27444 197.50-200.00 | QBT 1V | — — — — 0.24 0.00098 (J-) 0.35 —
MD50-07-76315 50-27444 247.50-250.00 | QBT 1V | 0.55 (UJ) — — — 0.9 0.0018 (J-) 0.47 —
MD50-07-76316 50-27444 296.00-300.00 | QBT 1G | 0.54 (UJ) — — — 0.26 — — —
MD50-07-75356 50-27444 332.50-335.00 | QCT 0.53 (U) 3810 — 22J-) | 014 (J) — — 5.8
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Table 2.4-3 (continued)
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Sample ID Location ID Depth (ft) Media 5 e 2 2 = e 3 g

Soil BV? 0.5 21500 0.1 154 na’ na 1.52 39.6
Qbt2,3,4 BV? 0.5 14500 0.1 6.58 na na 0.3 17
Qbt 1v BV? 0.5 9900 0.1 2 na na 0.3 4.48
Qbt 1g, Qct, Qbo BV? 0.5 3700 0.1 2 na na 0.3 4.59
Industrial SSL%¢ 13700 100000 | 310 22700 100000 720 5680 1140
Residential SSL®¢ 1220 23500 23 1560 100000 55 391 78.2
MD50-07-75374 50-27445 2.50-5.00 FILL — — — — 2.4 (J-) — — —
MD50-07-75375 50-27445 20.00-22.50 QBT 3 — — — — 0.45 (J-) 0.014 (J-) 0.39 —
MD50-07-75379 50-27445 35.00-37.50 QBT 3 — — — — 0.64 (J-) 0.016 (J-) 0.37 —
MD50-07-75376 50-27445 62.50-65.00 QBT 3 — — — — 0.22 (J-) 0.07 (J-) — —
MD50-07-75380 | 50-27445 | 80.00-82.50 QBT3 |052(U) |— — — 038 (J-) | — — —
MD50-07-75398 50-27446 2.50-5.00 FILL — — — — 0.96 (J-) — — —
MD50-07-75399 50-27446 20.00-22.50 QBT 3 — — — — 0.69 (J-) — — —
MD50-07-75403 50-27446 35.00-37.50 QBT 3 — — — — 0.68 (J-) 0.0038 (J-) — —
MD50-07-75400 50-27446 61.00-65.00 QBT 3 — — — — 0.18 (J-) — — —

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A.

a

BVs are from LANL (1998, 059730).

b na = Not available.
¢ SSLs are from NMED (2006, 092513) unless indicated otherwise.

94 SSLs for mercury and perchlorate are from http://www.epa.gov/earth1r6/6pd/rcra c/pd-n/screen.htm.

e

— = Not detected or not detected above BV.
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Table 2.4-4
Organic Chemicals Detected in Tuff in Boreholes between Pits 2 and 3
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Sample ID Location ID Depth (ft) Media £ @ S S a = S 2 2 =
Industrial SSL® 100000 1370 8.64 9.59 389° 490 na’ 31.6 252 1.56
Residential SSL® 28100 347 3.47 4.0 271° 182 na 12.5 252 0.638
MD50-07-75313 | 50-27437 | 4.00-5.00 FILL 0.018 (J) _d — — 0.0062 (J) | — — 0.0013 (J) | — 0.00093 (J)
MD50-07-75317 50-27437 32.50-35.00 QBT 3 0.0046 (J) — — — — — 3.83E-07 (J) — — —
MD50-07-75318 50-27437 80.00-82.00 QBT 3 — — — — — — 3.53E-07 (J) — — —
MD50-07-75351 50-27444 20.00-22.50 QBT 3 — — — — — 0.011 — — — —
MD50-07-75355 50-27444 35.00-37.50 QBT 3 0.009 (J) — — — — 0.0088 — — — —
MD50-07-75354 50-27444 80.00-82.50 QBT 3 — — — — — 0.0028 (J) — — — —
MD50-07-76314 50-27444 197.50-200.00 QBT 1v — — — — — 0.0032 (J) — — — —
MD50-07-76315 50-27444 247.50-250.00 QBT 1v — — — — — 0.0055 — — — —
MD50-07-76316 50-27444 296.00-300.00 QBT 1g — — — — — 0.006 — — — —
MD50-07-75356 50-27444 332.50-335.00 QCT — — — — — 0.0035 (J) — — — 0.0009 (J)
MD50-07-75374 | 50-27445 | 2.50-5.00 FILL — — 0.0032(J) | 0.0028(J)) | — — — — 0.0046 (J) | 0.0022 (J)
MD50-07-75375 50-27445 20.00-22.50 QBT 3 0.0094 (J) 0.036 (J) — — — — — — 0.00059 (J) | —
MD50-07-75376 50-27445 62.50-65.00 QBT 3 — — — — — 0.0068 — — — —
MD50-07-75380 50-27445 80.00-82.50 QBT 3 — — — — — 0.0045 (J) — — — —
MD50-07-75398 50-27446 2.50-5.00 FILL — — — — — 0.0075 — — — —
MD50-07-75399 50-27446 20.00-22.50 QBT 3 — — — — — 0.0082 — — — —
MD50-07-75403 50-27446 35.00-37.50 QBT 3 — — — — — 0.008 — — — —
MD50-07-75400 50-27446 61.00-65.00 QBT 3 — — — — — 0.0045 (J) — — — —
MD50-07-75404 50-27446 80.00-82.50 QBT 3 — — — — — 0.0028 (J) — — — —

¢ ha = Not available.
4_= Not detected.

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A.
@ SSLs are from NMED (2006, 092513).
b Isopropylbenzene used as a surrogate for 4-isopropyltoluene based on structure similarity.
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Table 2.4-5

Radionuclides Detected or Detected above BVs/FVs in Tuff in Boreholes between Pits 2 and 3

Plutonium-239/Plutonium-240

S - 2
= 2 =
S IS =
pamy >
2 | g3 | S
Sample ID Location ID Depth (ft) Media & 8 o
Soil FV® 0.013° 1.65° 0.023° 0.054°
Qbt 2, 3, 4 FV? na’ na na na
Industrial SAL® 180 23 240 210
Residential SAL® 30 5.6 37 33
MD50-07-75351 50-27444 20.00-22.50 QBT 3 —° — 0.064 0.352
MD50-07-75355 50-27444 35.00-37.50 QBT 3 — — — 0.227
MD50-07-75352 50-27444 60.00-65.00 QBT 3 — — — 0.052
MD50-07-75354 50-27444 80.00-82.50 QBT 3 — — — 0.046
MD50-07-75374 50-27445 2.50-5.00 FILL 0.102 — — 0.863
MD50-07-75398 50-27446 2.50-5.00 FILL 0.566 0.164 0.078 8.96
Note: Results are in pCi/g.
@ FVs are from LANL (1998, 059730).
b FV applies to samples collected from 0-0.5 ft only.
Cc .
na = Not available.
d SALs are from LANL (2005, 088493).
® _ = Not detected.
October 2009 54 EP2009-0465



MDA C Phase Il Investigation Report, Revision 1

Table 2.4-6
VOCs Detected in Pore Gas in Boreholes between Pits 2 and 3
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Location @ N | g | S £ S s | 5| s |s| | =2 =2| 8| £ @ & | £ | 3 |62| 5 S £ e |l 8| 8| =

Sample ID ID Depth (ft) S | 8| 8| @ S S a a | a8 | &8 | | 8| &| 2 = | & 2 e |EE| E = ElE | R R |
MD50-07-75329 50-27437 | 10.00-10.00 — 11 — — 310 1200 | 130 29 47 28 — — — — 12 — — 1900 | 37 30 39 5200 — — — — 20
MD50-07-75328 50-27437 | 20.00-20.00 18 40 9 3.2 84 340 37 8.9 14 8.6 — 9.9 9.6 6.6 3.7 4.3 36 490 71 8.8 12 1500 13 — — 13 38
MD50-07-75327 50-27437 | 32.00-32.00 33 12 — — 100 590 52 22 28 17 — 17 15 9.5 7.7 10 — 540 160 — 32 2200 16 — — 23 61
MD50-07-75326 50-27437 | 60.00-60.00 — — — — 390 1800 | 200 71 120 53 — — — — 25 — — 1200 | 170 — 90 8500 — — — — —
MD50-07-75325 50-27437 | 80.00-80.00 310 — — — 330 1500 | 170 66 96 49 47 — — — 23 — 30 860 130 33 72 7000 — — — — —
MD50-07-75367 50-27444 | 20.00-20.00 — — — — 22 57 7.2 3.2 5.4 — — — — — 21 — — 27 27 — 5.9 570 — — — — —
MD50-07-75366 50-27444 | 35.00-35.00 — — — — 260 350 55 18 31 — — — — — 100 — — 140 45 — — 3000 — — — — —
MD50-07-75365 50-27444 | 60.00-60.00 — — — — 370 590 — 39 57 — — — — — 150 — — 180 49 — 44 4400 — — — — —
MD50-07-75364 50-27444 | 80.00-80.00 — — — — 180 490 59 35 43 — — — — — 120 — — 120 31 — 38 3000 — — — — —
MD50-07-75363 50-27444 | 97.00-97.00 — — — — 5400 4800 | 1100 | 240 410 — — — — — 500 — — 2000 | — — — 41000 | — — — — —
MD50-07-75362 50-27444 | 140.00-140.00 | — — — — 9100 5600 | 1700 | 330 590 — — — — — 1100 | — — 2300 | — — — 57000 | — — — — —
MD50-07-75361 50-27444 197.00-197.00 | — — — — 2600 2700 | 1100 | — 670 — — — — — 3100 | — — 1900 | — — — 75000 | — — — — —
MD50-07-75360 50-27444 | 247.00-247.00 | — — — — 1500 1700 | 750 — 510 — — — — — 2400 | — — 1400 | — — — 53000 | — — — — —
MD50-07-75359 50-27444 | 296.00-296.00 | — — — — 820 1200 | 710 — 350 — — — — — 2100 | — — — — — — 29000 | — — — — —
MD50-07-75358 50-27444 | 335.00-335.00 | — — — — 850 810 660 — 240 — — — — — 1500 | — — 1300 | — — — 51000 | — — — — —
MD50-07-75386 50-27445 | 10.00-10.00 — — — — 54000 (J) 8100 | 590 — 75 — — — — — — — — 1100 | — — 59 8400 — — — — —
MD50-07-75385 50-27445 | 20.00-20.00 — — — — 18000 (J) 3200 | 210 — 30 — — — — — — — — 400 28 — 26 3100 — — — — —
MD50-07-75384 50-27445 | 35.00-35.00 — — — — 12000 (J) 3000 | 260 30 56 — — — — — — — — 330 58 — 46 3900 — — 88 23 65
MD50-07-75383 50-27445 | 62.00-62.00 30 — — — 4500 (J) 1300 | 37 22 31 11 — 20 30 — — — — 130 82 — 33 1700 28 10 130 35 90

MD50-07-75382 50-27445 | 80.00-80.00 34 — — — 2400 1200 | 56 22 24 8.7 — 31 28 — — — — 100 120 | — 34 1200 30 11 — 40 110
MD50-07-75410 50-27446 | 10.00-10.00 — — — — 7900 2200 | 960 — 180 — — — — — — — — 540 — — — 13000 | — — — — —
MD50-07-75409 50-27446 | 20.00-20.00 — — — — 370 240 44 — 21 — — — — — — — — 45 — — 32 1200 — — — — —
MD50-07-75408 50-27446 | 32.00-32.00 — — — — 13000 3800 | 1700 | — 310 — — — — — — — — 950 — — — 24000 | — — — — —
MD50-07-75407 50-27446 | 61.00-61.00 — — — — 4000 1300 | 630 — 130 — — — — — — — — 360 — — 77 9500 — — — — —
MD50-07-75406 50-27446 | 80.00-80.00 — — — — 11000 4100 | 1900 | — 400 — — — — — — — — 990 — — 210 | 27000 | — — — — —

Note: Results are in pg/m3. Data qualifiers are defined in Appendix A.
* — = Not detected.
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Table 2.4-7
Tritium Detected in Pore Gas in Boreholes between Pits 2 and 3
Corrected

Sample ID Location ID Depth (ft) Tritium Tritium
MD50-07-75329 50-27437 10.00-10.00 3770 (J) 7540 (J)
MD50-07-75328 50-27437 20.00-20.00 5920 (J) 11840 (J)
MD50-07-75327 50-27437 32.00-32.00 4930 (J) 9860 (J)
MD50-07-75326 50-27437 60.00-60.00 1360 2720 (J)
MD50-07-75325 50-27437 80.00-80.00 1900 3800 (J)
MD50-07-75367 50-27444 20.00-20.00 92300 184600 (J)
MD50-07-75366 50-27444 35.00-35.00 20300 40600 (J)
MD50-07-75365 50-27444 60.00-60.00 6420 12840 (J)
MD50-07-75364 50-27444 80.00-80.00 3580 7160 (J)
MD50-07-75363 50-27444 97.00-97.00 4270 8540 (J)
MD50-07-75362 50-27444 140.00-140.00 3950 7900 (J)
MD50-07-75361 50-27444 197.00-197.00 2610 5220 (J)
MD50-07-75360 50-27444 247.00-247.00 1990 3980 (J)
MD50-07-75359 50-27444 296.00-296.00 3390 6780 (J)
MD50-07-75358 50-27444 335.00-335.00 720 1440 (J)
MD50-07-75386 50-27445 10.00-10.00 1320 (J) 2640 (J)
MD50-07-75385 50-27445 20.00-20.00 1440 (J) 2880 (J)
MD50-07-75384 50-27445 35.00-35.00 2260 (J) 4520 (J)
MD50-07-75383 50-27445 62.00-62.00 2630 (J) 5260 (J)
MD50-07-75382 50-27445 80.00-80.00 1980 (J) 3960 (J)
MD50-07-75410 50-27446 10.00-10.00 1800 3600 (J)
MD50-07-75409 50-27446 20.00-20.00 1510 3020 (J)
MD50-07-75408 50-27446 32.00-32.00 3780 7560 (J)
MD50-07-75407 50-27446 61.00-61.00 4120 8240 (J)
MD50-07-75406 50-27446 80.00-80.00 5490 10980 (J)

Note: Results are in pCi/L. Data qualifiers are defined in Appendix A.
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Table 2.4-8
Summary of All Boreholes Drilled at MDA C
Borehole Location Final Total
Number ID Year Drilled Depth (ft) Drilling Purpose
1 50-09100 | 1995 316 Core and vapor sampling
2 50-091017 | 1995 82.7° Core sampling only
3 50-091027 | 1995 77.8° Core sampling only
4 50-09103° | 1995 84.9° Core sampling only
5 50-09104 | 1995 90.0 Core sampling only
6 50-09105° | 1995 84.9° | Core sampling only
7 50-09106% | 1995 84.9° Core sampling only
8 50-09107% | 1995 83.4° Core sampling only
9 50-09108° | 1995 84.9° Core sampling only
10 50-091097 | 1995 84.9° Core sampling only
11 50-09110% | 1995 31.1° Core sampling only
12 50-10131 | 2001 250 Core and vapor sampling
13 50-24766 | 2006 150 Core and vapor sampling
14 50-24767 | 2006 150 Core and vapor sampling
15 50-24768 | 2006 151.5 Core and vapor sampling
16 50-24769 | 2006; extended in 2008 300 Core and vapor sampling
17 50-24770 | 2006 150 Core and vapor sampling
18 50-24771 | 2006; extended in 2008 300 Core and vapor sampling
19 50-24773 | 2006 153 Core and vapor sampling
20 50-24782 | 2006 157.5 Core and vapor sampling
21 50-24783 | 2006; extended in 2008 300 Core and vapor sampling
22 50-24784 | 2006; extended in 2009 460 Core and vapor sampling
23 50-24785 | 2006 275 Core and vapor sampling
24 50-24796 | 2005 150 Core and vapor sampling
25 50-24797 | 2006 160 Core and vapor sampling
26 50-24799 | 2006 160 Core and vapor sampling
27 50-24801 | 2006 150 Core and vapor sampling
28 50-24802 | 2006 159.1 Core and vapor sampling
29 50-24803 | 2006 1541 Core and vapor sampling
30 50-24804 | 2006 150 Core and vapor sampling
31 50-24810 | 2006 151.7 Core and vapor sampling
32 50-24811 | 2006 150.6 Core and vapor sampling
33 50-24812 | 2006 150 Core and vapor sampling
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Table 2.4-8 (continued)

Borehole | Location Final Total
Number ID Year Drilled Depth (ft) Drilling Purpose
34 50-24813 | 2006; extended in 2008 635 Core and vapor sampling
and 2009
35 50-24814 | 2006 150 Core and vapor sampling
36 50-24815 | 2006 150 Core and vapor sampling
37 50-24816 | 2006 225 Core and vapor sampling
38 50-24817 | 2005; extended in 2008 460 Core and vapor sampling
39 50-24818 | 2006 620 Core and vapor sampling
40 50-24819 | 2005 275 Core and vapor sampling
41 50-24820 | 2005; extended in 2008 602.5 Core and vapor sampling
42 50-24821 | 2005 250 Core and vapor sampling
43 50-24822 | 2005; extended in 2008 452.5 Core and vapor sampling
44 50-25451 | 2006 300 Core and vapor sampling
45 50-25621 | 2006 90 Core sampling only
46 50-26823 | 2006 300 For VOC correlations in tuff and vapor phase
47 50-26824 | 2006 200 For VOC correlations in tuff and vapor phase
48 50-26825 | 2006 200 For VOC correlations in tuff and vapor phase
49 50-27437 | 2007 82.5 Core and vapor sampling
50 50-27444 | 2007 335.5 Core and vapor sampling
51 50-27445 | 2007 82.5 Core and vapor sampling
52 50-27446 | 2007 82.5 Core and vapor sampling
53 50-603060 | 2008 451.5 Core and vapor sampling
54 50-603061 | 2008 460 Core and vapor sampling
55 50-603062 | 2008 460 Core and vapor sampling
56 50-603063 | 2008 460 Core and vapor sampling
57 50-603064 | 2008 510 Core and vapor sampling
58 50-603373 | 2008 260 Vapor sampling only
59 50-603383 | 2008 460 Vapor sampling only
60 50-603467 | 2008 600 Vapor sampling only
61 50-603468 | 2008 460 Core and vapor sampling
62 50-603470 | 2008 653 Core and vapor sampling
63 50-603471 | 2008 460 Core and vapor sampling
64 50-603472 | 2008 460 Core and vapor sampling
65 50-603502 | 2008 300 Not for contaminant sampling purpose
66 50-603503 | 2008 450 Vapor sampling only
Notes: Shading denotes boreholes for Phase Il investigation.
a Angled borehole.
b Vertical depth.
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Table 3.1-1
Field-Screening Results for Samples Collected in 2008-2009 at MDA C
PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)
50-24769 198-200 core MD50-08-7442 0 <58.8 <1450
50-24769 200-200 pore-gas MD50-08-7459 0 n/a’ n/a
50-24769 248-250 core MD50-08-7443 1.7 <29.2 <1561
50-24769 250-250 pore-gas MD50-08-7460 0 n/a n/a
50-24769 250-250 pore-gas MD50-08-7467 0 n/a n/a
50-24769 298-300 core MD50-08-7444 1.7 <29.2 <1561
50-24769 300-300 pore-gas MD50-08-7451 0 n/a n/a
50-24771 198-200 core MD50-08-7616 0 <26.2 <1274
50-24771 200-200 pore-gas MD50-08-7626 0 n/a n/a
50-24771 200-200 pore-gas MD50-08-7634 0 n/a n/a
50-24771 248.5-250 core MD50-08-7617 0 <26.2 <1274
50-24771 250-250 pore-gas MD50-08-7627 0 n/a n/a
50-24771 297.5-300 core MD50-08-7615 0 <9.16 <1516
50-24771 297.5-300 core MD50-08-7618 0 <9.16 <1516
50-24771 300-300 pore-gas MD50-08-7625 0 n/a n/a
50-24783 198-200 core MD50-08-7646 0.5 <246 <1223
50-24783 200-200 pore-gas MD50-08-7656 0.9 n/a n/a
50-24783 248.5-250 core MD50-08-7647 0 <24.6 <1223
50-24783 250-250 pore-gas MD50-08-7657 0.2 n/a n/a
50-24783 298.5-300 core MD50-08-7648 0 <16 <1522
50-24783 300-300 pore-gas MD50-08-7655 0 n/a n/a
50-24784 350-352 core MD50-08-7676 0 <49.5 <1726
50-24784 362-362 pore-gas MD50-08-7691 0 n/a n/a
50-24784 400-402 core MD50-08-7677 0 <87.7 <1886
50-24784 411-411 pore-gas MD50-08-7690 0 n/a n/a
50-24784 450-452 core MD50-08-7678 0 0 <1482
50-24784 450-450 pore-gas MD50-08-7689 0 n/a n/a
50-24813 198.5-200 core MD50-08-7706 1 <21 <1305
50-24813 200-200 pore-gas MD50-08-7716 0 n/a n/a
50-24813 248.5-250 core MD50-08-7707 0 <17 <1765
50-24813 298-300 pore-gas MD50-08-7708 0 <18.6 <1298
50-24813 350-352 core MD50-08-7705 0 <62.9 <3920
50-24813 350-352 core MD50-08-7709 0 <62.9 <3920
50-24813 358-358 core MD50-08-7721 0 n/a n/a
50-24813 400-402 core MD50-08-7710 0 <87.3 <2400
50-24813 408-408 core MD50-08-7720 0 n/a n/a
50-24813 450-452 core MD50-08-7711 0 <54.2 <2290
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)

50-24813 450-450 pore-gas MD50-08-7719 0 n/a n/a
50-24813 500-502 core MD50-08-7712 0 <54.7 <2110
50-24813 550-552 core MD50-08-7713 1 <40 <2030
50-24813 600-602 core MD50-08-7714 0 <32 <1856
50-24813 600-600 pore-gas MD50-08-7724 0 n/a n/a
50-24813 600-600 pore-gas MD50-08-7718 0 n/a n/a
50-24813 250-250 pore-gas MD50-08-7717 0 n/a n/a
50-24813 300-300 pore-gas MD50-08-7715 0 n/a n/a
50-24817 300-302.5 core MD50-08-7739 0 <41.3 <1637
50-24817 350-352 core MD50-08-7743 0 <41.3 <1637
50-24817 400-402 core MD50-08-7742 0 <41.3 <1637
50-24817 450-452.5 core MD50-08-7741 0 <23.5 <1283
50-24820 300-303 core MD50-08-7829 0 36.8 1815
50-24820 350-351.5 core MD50-08-7830 0 <54.6 <1554
50-24820 400-401.5 core MD50-08-7831 0 <54.6 <1554
50-24820 450-452 core MD50-08-7832 0 70 1748
50-24820 500-502.5 core MD50-08-7833 0.3 <453 <1439
50-24820 550-552.5 core MD50-08-7834 0 <46.2 <1286
50-24820 600-602.5 core MD50-08-7828 0 <58 <1994
50-24822 300-302 core MD50-08-7940 0 <53.5 <1520
50-24822 350-352.5 core MD50-08-7941 0 <16.33 <1651
50-24822 351-351 pore-gas MD50-08-7949 0 n/a n/a
50-24822 400-402 core MD50-08-7942 0 <46.2 <1404
50-24822 402-402 pore-gas MD50-08-7948 0 n/a n/a
50-24822 450-452.5 core MD50-08-7939 0 <491 <1118
50-24822 450-452.5 core MD50-08-7943 0 <491 <1118
50-24822 450-450 pore-gas MD50-08-7947 0 n/a n/a
50-603060 48-50 core MD50-08-8147 0 <56.9 <1323
50-603060 48-50 core MD50-08-8148 0 <56.9 <1323
50-603060 50-50 pore-gas MD50-08-8161 0 n/a n/a
50-603060 99-100 core MD50-08-8149 0 <30 <1363
50-603060 100-100 pore-gas MD50-08-8160 0 n/a n/a
50-603060 149-150 core MD50-08-8150 0 <30 <1363
50-603060 150-150 pore-gas MD50-08-8159 0 n/a n/a
50-603060 199-200 core MD50-08-8151 0 <34.3 <1370
50-603060 200-200 pore-gas MD50-08-8158 0 n/a n/a
50-603060 248.5-250 core MD50-08-8152 0 <46.6 <1171
50-603060 250-250 pore-gas MD50-08-8157 0 n/a n/a
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)
50-603060 298.5-300 core MD50-08-8153 0 <56.6 <1306
50-603060 360-362 core MD50-08-8154 0 <491 <1763
50-603060 410-412.5 core MD50-08-8156 0 <49.2 <1492
50-603060 410-412.5 core MD50-08-8181 0 <49.2 <1492
50-603060 450-451.5 core MD50-08-8182 0 <49.2 <1492
50-603061 8-10 core MD50-08-8192 0 <59.9 <1353
50-603061 13-13 pore-gas MD50-08-8206 0 n/a n/a
50-603061 24-25 core MD50-08-8193 0 <59.9 <1353
50-603061 25-25 core MD50-08-8205 0 n/a n/a
50-603061 49-50 core MD50-08-8194 1 <39.5 <1481
50-603061 50-50 pore-gas MD50-08-8204 0 n/a n/a
50-603061 97.5-100 core MD50-08-8191 0 <39.5 <1481
50-603061 97.5-100 core MD50-08-8195 0 <449 <1414
50-603061 100-100 pore-gas MD50-08-8203 0 n/a n/a
50-603061 149-150 core MD50-08-8196 0 <449 <1414
50-603061 150-150 pore-gas MD50-08-8202 0 n/a n/a
50-603061 185-185 pore-gas MD50-08-8201 0 n/a n/a
50-603061 185-185 pore-gas MD50-08-8210 0 n/a n/a
50-603061 198.5-200 core MD50-08-8197 0 <394 <1541
50-603061 228-228 pore-gas MD50-08-8230 0 n/a n/a
50-603061 249-250 core MD50-08-8198 0 <449 <1414
50-603061 274-274 pore-gas MD50-08-8231 0 n/a n/a
50-603061 300-302 core MD50-08-8199 0 <19 <1316
50-603061 347-347 pore-gas MD50-08-8209 0 n/a n/a
50-603061 350-352 core MD50-08-8200 0 0 <1106
50-603061 397-397 pore-gas MD50-08-8208 0 n/a n/a
50-603061 400-402 core MD50-08-8221 0 <21 <1260
50-603061 450-452 core MD50-08-8222 0 <50.5 <1193
50-603061 450-450 pore-gas MD50-08-8207 0 n/a n/a
50-603061 450-450 pore-gas MD50-08-8228 0 n/a n/a
50-603062 48.5-50 core MD50-08-8237 0 <66.3 <1543
50-603062 48.5-50 core MD50-08-8238 0 <66.3 <1543
50-603062 50-50 pore-gas MD50-08-8251 0 n/a n/a
50-603062 98.5-100 core MD50-08-8239 0.1 <57.0 <1445
50-603062 100-100 pore-gas MD50-08-8250 0 n/a n/a
50-603062 148.5-150 core MD50-08-8240 0.1 <57.0 <1445
50-603062 150-150 pore-gas MD50-08-8249 0 n/a n/a
50-603062 198.5-200 core MD50-08-8241 0 <28.5 <2490
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)
50-603062 200-200 pore-gas MD50-08-8248 0.3 n/a n/a
50-603062 248.5-250 core MD50-08-8242 0 <39.9 <1881
50-603062 250-250 pore-gas MD50-08-8247 0 n/a n/a
50-603062 298.5-300 core MD50-08-8243 0 <29.7 <1806
50-603062 337-337 pore-gas MD50-08-8252 0 n/a n/a
50-603062 350-352 core MD50-08-8244 0 <14.9 <1950
50-603062 387-387 pore-gas MD50-08-8253 0 n/a n/a
50-603062 400-402 core MD50-08-8245 0 <46 <1359
50-603062 450-452 core MD50-08-8246 0 <59.4 <1832
50-603062 450-450 pore-gas MD50-08-8254 0 n/a n/a
50-603063 8-10 core MD50-08-8282 0 <315 <1415
50-603063 10-10 pore-gas MD50-08-8296 0 n/a n/a
50-603063 23.5-25 core MD50-08-8283 0 <315 <1415
50-603063 25-25 pore-gas MD50-08-8295 0 n/a n/a
50-603063 48.5-50 core MD50-08-8284 0 <315 <1415
50-603063 50-50 pore-gas MD50-08-8294 0 n/a n/a
50-603063 97.5-99 core MD50-08-8281 1 <38.9 <1391
50-603063 97.5-99 core MD50-08-8285 1 <38.9 <1391
50-603063 99-99 pore-gas MD50-08-8291 0 n/a n/a
50-603063 148-150 core MD50-08-8286 0 <38.9 <1279
50-603063 150-150 pore-gas MD50-08-8292 0 n/a n/a
50-603063 198-200 core MD50-08-8287 0 <38.9 <1279
50-603063 200-200 pore-gas MD50-08-8293 0 n/a n/a
50-603063 248-250 core MD50-08-8288 0 <52.3 <1279
50-603063 300-302.5 core MD50-08-8311 0 <58 <2170
50-603063 300-302.5 core MD50-08-8315 0 <58 <2170
50-603063 347-347 pore-gas MD50-09-1668 0 n/a n/a
50-603063 397-397 pore-gas MD50-09-1667 0 n/a n/a
50-603063 400-402.5 core MD50-08-8290 1 <0 <1026
50-603063 450-452 core MD50-08-8312 0 <49.2 <1492
50-603063 450-450 pore-gas MD50-09-1666 0 n/a n/a
50-603064 8.5-10 core MD50-08-8328 0 <31 <1311
50-603064 23-25 core MD50-08-8327 0 <31 <1311
50-603064 23-25 core MD50-08-8329 0 <31 <1311
50-603064 25-25 core MD50-08-8343 0 n/a n/a
50-603064 48.5-50 core MD50-08-8330 0 <31 <1311
50-603064 66—66 pore-gas MD50-08-8342 0 n/a n/a
50-603064 66—66 pore-gas MD50-08-8346 0 n/a n/a
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)
50-603064 98.5-100 core MD50-08-8331 0 <16.3 <1347
50-603064 113-113 pore-gas MD50-08-8344 0 n/a n/a
50-603064 148.5-150 core MD50-08-8332 0 <16.3 <1347
50-603064 176-176 pore-gas MD50-08-8345 0 n/a n/a
50-603064 198.5-200 core MD50-08-8333 0 <92 <2330
50-603064 200-200 pore-gas MD50-08-8338 0 n/a n/a
50-603064 247.5-250 core MD50-08-8334 0 <21 <1920
50-603064 247.5-250 core MD50-08-8361 0 <21 <1920
50-603064 250-250 pore-gas MD50-08-8337 0 n/a n/a
50-603064 298.5-300 core MD50-08-8335 0 <19 <1338
50-603064 332-332 pore-gas MD50-08-8341 0 n/a n/a
50-603064 350-351.5 core MD50-08-8336 0 n/a n/a
50-603064 400-401.5 core MD50-08-8357 0 <48.6 <1519
50-603064 400400 pore-gas MD50-08-8340 0 n/a n/a
50-603064 450-451.5 core MD50-08-8358 0 <30.5 <2200
50-603064 500-502 core MD50-08-8359 0 <15 <1036
50-603064 500-500 pore-gas MD50-08-8339 0 n/a n/a
50-603065 0-0.5 surface soil MD50-08-8373 0 <291 <2006
50-603065 1-1.5 surface soil MD50-08-8374 0 <291 <2006
50-603066 0-0.5 surface soil MD50-08-8376 0 <334 <2006
50-603066 1-1.5 surface soil MD50-08-8386 0 <334 <2006
50-603067 0-0.5 surface soil MD50-08-8377 0 <291 <2006
50-603067 1-1.5 surface soil MD50-08-8378 1.9 <291 <2006
50-603068 0-0.5 surface soil MD50-08-8379 0 <291 <2006
50-603068 0-0.5 surface soil MD50-08-8437 0 <291 <2006
50-603068 1-1.5 surface soil MD50-08-8380 0 <291 <2006
50-603069 0-0.5 surface soil MD50-08-8381 0 <291 <2006
50-603069 1-1.5 surface soil MD50-08-8382 0 <291 <2006
50-603070 0-0.5 surface soil MD50-08-8383 0 <26 <2009
50-603070 0-0.5 surface soil MD50-08-8435 0 <26 <2009
50-603070 0.9-1 surface soil MD50-08-8384 0 <26 <2009
50-603071 0-0.5 surface soil MD50-08-8385 0 <291 <2006
50-603071 1-1.5 surface soil MD50-08-8375 0 <291 <2006
50-603072 0-0.5 surface soil MD50-08-8387 0 <20 <1920
50-603072 1-1.5 surface soil MD50-08-8388 0 <20 <1920
50-603073 0-0.5 surface soil MD50-08-8389 0 <491 <1742
50-603073 0.5-1 surface soil MD50-08-8390 0 <491 <1742
50-603074 0-0.5 surface soil MD50-08-8391 0 <0 <1639
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppma) (dpmb) (dpm)
50-603074 1-1.5 surface soll MD50-08-8392 0 <0 <1639
50-603075 0-0.5 surface soll MD50-08-8393 0 <36.9 <1673
50-603075 0.5-0.7 surface soil MD50-08-8394 0 <36.9 <1673
50-603076 0-0.5 surface soll MD50-08-8395 0 <14 <1423
50-603076 0.5-1 surface soil MD50-08-8396 0 <14 <1423
50-603077 0-0.3 surface soll MD50-08-8397 0 <13.8 <1607
50-603078 0-0.5 surface soll MD50-08-8399 0 <13.8 <1607
50-603078 1-1.5 surface soll MD50-08-8400 0 <13.8 <1607
50-603078 1-1.5 surface soll MD50-08-8438 0 <13.8 <1607
50-603079 0-0.5 surface soil MD50-08-8401 0.3 <27.5 <1217
50-603079 1-1.5 surface soll MD50-08-8402 0 <27.5 <1217
50-603079 1-1.5 surface soll MD50-08-8433 0 <27.5 <1217
50-603080 0-0.5 surface soll MD50-08-8403 0.5 <27.5 <1217
50-603080 1-1.5 surface soll MD50-08-8404 0 <27.5 <1217
50-603081 0-0.5 surface soil MD50-08-8405 0.3 <27.5 <1217
50-603081 1-1.5 surface soll MD50-08-8406 04 <27.5 <1217
50-603082 0-0.5 surface soil MD50-08-8407 0.2 <27.5 <1217
50-603082 1-1.2 surface soll MD50-08-8408 0 <27.5 <1217
50-603083 0-0.5 surface soll MD50-08-8409 0 <27.5 <1217
50-603083 1-1.5 surface soll MD50-08-8410 0 <27.5 <1217
50-603084 0-0.5 surface soll MD50-08-8411 0 <47.3 <1506
50-603084 1-1.5 surface soil MD50-08-8412 0 <47.3 <1506
50-603085 0-0.5 surface soll MD50-08-8413 0 <47.3 <1506
50-603085 1-1.5 surface soll MD50-08-8414 0 <47.3 <1506
50-603086 0-0.5 surface soll MD50-08-8415 0 <47.3 <1506
50-603086 0-0.5 surface soll MD50-08-8434 0 <47.3 <1506
50-603086 1-1.5 surface soil MD50-08-8416 0 <47.3 <1506
50-603087 0-0.5 surface soll MD50-08-8417 0 <47.3 <1506
50-603087 1-1.5 surface soil MD50-08-8418 0 <47.3 <1506
50-603088 0-0.5 surface soll MD50-08-8419 0 <47.3 <1506
50-603088 1-1.5 surface soll MD50-08-8420 0 <47.3 <1506
50-603089 0-0.5 surface soll MD50-08-8421 0 <47.3 <1506
50-603089 1-1.5 surface soll MD50-08-8422 0 <47.3 <1506
50-603090 0-0.5 surface soil MD50-08-8423 2 <47.3 <1506
50-603090 1-1.5 surface soll MD50-08-8424 0 <47.3 <1506
50-603091 0-0.5 surface soll MD50-08-8425 0.2 <47.3 <1506
50-603091 1-1.5 surface soll MD50-08-8426 0 <47.3 <1506
50-603092 0-0.5 surface soll MD50-08-8427 0 <77.3 <2140
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)
50-603092 1-1.5 surface soil MD50-08-8428 0 <77.3 <2140
50-603092 1-1.5 surface soil MD50-08-8436 0 <77.3 <2140
50-603093 0-0.5 surface soil MD50-08-8429 0 <13.8 <1607
50-603093 1-1.5 surface soil MD50-08-8430 0 <13.8 <1607
50-603094 0-0.3 surface soil MD50-08-8431 0 <41 <1427
50-603094 0.3-0.5 surface soil MD50-08-8432 0 <41 <1427
50-603383 286-286 pore-gas MD50-08-14863 | O n/a n/a
50-603383 359-359 pore-gas MD50-08-14864 | O n/a n/a
50-603383 408-408 pore-gas MD50-08-14865 | O n/a n/a
50-603383 450-450 pore-gas MD50-08-14866 | O n/a n/a
50-603467 287-287 pore-gas MD50-08-14858 | 0 n/a n/a
50-603467 360-360 pore-gas MD50-08-14860 | O n/a n/a
50-603467 409-409 pore-gas MD50-08-14859 | O n/a n/a
50-603467 500-500 pore-gas MD50-08-14857 | O n/a n/a
50-603467 500-500 pore-gas MD50-08-14861 | O n/a n/a
50-603467 600-600 pore-gas MD50-08-14856 | O n/a n/a
50-603468 300-301.5 core MD50-08-7888 0 <227 <1175
50-603468 300-300 pore-gas MD50-08-7894 0 n/a n/a
50-603468 300-300 pore-gas MD50-08-7900 0 n/a n/a
50-603468 350-351 core MD50-08-7889 0 <227 <1175
50-603468 354-354 pore-gas MD50-08-7895 0.2 n/a n/a
50-603468 400-401.5 core MD50-08-7890 0 <15 <1541
50-603468 403-403 pore-gas MD50-08-7896 0 n/a n/a
50-603468 450-451.5 core MD50-08-7891 0 <22 <1428
50-603468 450-450 pore-gas MD50-08-7897 0 n/a n/a
50-603470 351-351 pore-gas MD50-08-7465 0 n/a n/a
50-603470 360-362 pore-gas MD50-08-7445 0 <18 <1101
50-603470 400-402 pore-gas MD50-08-7446 0 <36.2 <1285
50-603470 450-452.5 core MD50-08-7447 0 <23.6 <1528
50-603470 450-450 pore-gas MD50-08-7464 0 n/a n/a
50-603470 500-502 core MD50-08-7448 0 <15.14 <1665
50-603470 550.5-552.5 core MD50-08-7449 0 <54 <1457
50-603470 600-602 core MD50-08-7450 0 <33 <1700
50-603470 600-600 pore-gas MD50-08-7462 0 n/a n/a
50-603470 600-600 pore-gas MD50-08-7463 0 n/a n/a
50-603470 650-653 core MD50-08-7441 0 <30.1 <1285
50-603470 650-650 pore-gas MD50-08-7461 0 n/a n/a
50-603471 350-351.5 core MD50-08-7620 0 <19.6 <1574
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Table 3.1-1 (continued)

PID Alpha Beta/Gamma
Location ID Depth (ft) Sample Type Sample ID (ppm?) (dpmb) (dpm)

50-603471 360-360 pore-gas MD50-08-7628 0 n/a n/a
50-603471 400-402 core MD50-08-7619 0 <34.8 <1504
50-603471 410-410 pore-gas MD50-08-7629 1.5 n/a n/a
50-603471 450-452 core MD50-08-7621 0 <16 <442
50-603471 450-450 pore-gas MD50-08-7630 0 n/a n/a
50-603471 450-450 pore-gas MD50-09-3534 0 n/a n/a
50-603472 350-354 core MD50-08-7649 0 <22 <1627
50-603472 364-364 pore-gas MD50-08-7658 0 n/a n/a
50-603472 400-402.5 core MD50-08-7650 0 <16 <1944
50-603472 414-414 pore-gas MD50-08-7659 0 n/a n/a
50-603472 450-452 core MD50-08-7651 0 <254 <1358
50-603472 450-450 pore-gas MD50-08-7660 0 n/a n/a
50-603503 347-347 pore-gas MD50-08-8162 0 n/a n/a
50-603503 397-397 pore-gas MD50-08-8163 0 n/a n/a
50-603503 450-450 pore-gas MD50-08-8164 0 n/a n/a

a ppm = Parts per million.

b

dpm = Disintegrations per minute.

© n/a = Not applicable.
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Table 3.2-1
Surveyed Coordinates for All Sampled Locations in Phase Il Investigation
Location ID Easting (ft) Northing (ft)
50-24769 1626592.51 1768584.39
50-24771 1626333.11 1768634.18
50-24783 1625976.99 1768686.30
50-24784 1625429.58 1768845.82
50-24813 1626470.19 1768374.83
50-24817 1625784.46 1768969.63
50-24820 1626014.41 1768274.96
50-24821 1626373.14 1768198.92
50-24822 1626758.15 1768436.53
50-27437 1626071.365 1768544.285
50-27444 1626190.886 1768525.419
50-27445 1626329.058 1768503.285
50-27446 1626444.258 1768486.154
50-603060 1625411.72 1768335.32
50-603061 1626385.96 1769012.10
50-603062 1626950.74 1768620.04
50-603063 1626221.306 1768897.687
50-603064 1626534.608 1768823.496
50-603065 1625589.35 1768957.69
50-603066 1626688.55 1768660.19
50-603067 1625877.62 1768913.95
50-603068 1626097.21 1768812.16
50-603069 1626259.52 1768807.51
50-603070 1626703.16 1768778.06
50-603071 1625745.31 1768933.12
50-603072 1626517.06 1768765.63
50-603073 1626387.68 1768786.64
50-603074 1626851.79 1768460.52
50-603075 1626776.19 1768716.96
50-603076 1626585.49 1768824.75
50-603077 1626457.28 1768835.52
50-603078 1626762.22 1768533.92
50-603084 1626146.33 1768652.37
50-603085 1626399.21 1768615.37
50-603086 1626609.94 1768538.14
50-603087 1626566.77 1768366.95
50-603088 1626250.74 1768415.55
50-603089 1625996.68 1768458.04
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Table 3.2-1 (continued)

Location ID Easting (ft) Northing (ft)
50-603090 1626121.4 1768537.55
50-603091 1626392.02 1768493.8
50-603092 1625970.56 1768813.14
50-603093 1626740.08 1768365.22
50-603094 1626873.34 1768603.81
50-603373 1626363.552 1768197.288
50-603383 1625793.321 1768973.355
50-603467 1626022.621 1768273.749
50-603468 1626367.515 1768206.41
50-603470 1626601.072 1768582.757
50-603471 1626341.807 1768632.509
50-603472 1625985.806 1768684.962
50-603502 1626369.75 1768189.56
50-603503 1625527.565 1768286.877
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Table 3.4-1
Tuff and Pore-Gas Samples Collected and Analyses Requested in Phase Il Boreholes at MDA C
IS
g £, R . 5
Sample ID Location ID Depth (ft) Media g Z 38 = 3 3 < S & & & L i)
Boreholes 50-24769 and 50-60347
MD50-08-7442 50-24769 198.00-200.00 QBT1V 08-1103 | 08-1103 | 08-1103 | —* 08-1103 | 08-1103 | 08-1103 | 08-1103 | 08-1103 | 08-1103 | 08-1103 | — 08-1103
MD50-08-7443 50-24769 248.00-250.00 QBT1G 08-1102 | 08-1102 | 08-1102 | — 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | — 08-1102
MD50-08-7444 50-24769 298.00-300.00 QBT1G 08-1102 | 08-1102 | 08-1102 | — 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | 08-1102 | — 08-1102
MD50-08-7445 50-603470 360.00-362.00 QCT 08-1651 08-1651 08-1651 | — 08-1651 08-1651 08-1651 08-1651 08-1651 08-1651 08-1651 | — 08-1651
MD50-08-7446 50-603470 400.00-402.00 QBO 08-1654 | 08-1654 | 08-1654 | — 08-1654 | 08-1654 | 08-1654 | 08-1654 | 08-1654 | 08-1654 | 08-1654 | — 08-1654
MD50-08-7447 50-603470 450.00-452.50 QBO 08-1677 | 08-1677 | 08-1677 | — 08-1677 | 08-1677 | 08-1677 | 08-1677 | 08-1677 | 08-1677 | 08-1677 | — 08-1677
MD50-08-7448 50-603470 500.00-502.00 QBO 08-1717 | 08-1717 | 08-1717 | — 08-1717 | 08-1717 | 08-1717 | 08-1717 | 08-1717 | 08-1717 | 08-1717 | — 08-1717
MD50-08-7449 50-603470 550.50-552.50 QBO 08-1746 | 08-1746 | 08-1746 | — 08-1746 | 08-1746 | 08-1746 | 08-1746 | 08-1746 | 08-1746 | 08-1746 | — 08-1746
MD50-08-7450 50-603470 600.00-602.00 QBO 08-1747 | 08-1747 | 08-1747 | — 08-1747 | 08-1747 | 08-1747 | 08-1747 | 08-1747 | 08-1747 | 08-1747 | — 08-1747
MD50-08-7441 50-603470 650.00-653.00 TT 09-10 09-10 09-10 — 09-10 09-10 09-10 09-10 09-10 09-10 09-10 — 09-10
MD50-08-7459 50-24769 200.00-200.00 Pore-Gas | — — — 08-1112 | — — — — — — — 08-1111 —
MD50-08-7460 50-24769 250.00-250.00 Pore-Gas | — — — 08-1112 | — — — — — — — 081111 | —
MD50-08-7451 50-24769 300.00-300.00 Pore-Gas | — — — 08-1112 | — — — — — — — 08-1111 —
MD50-08-7465 50-603470 351.00-351.00 Pore-Gas | — — — 09-375 — — — — — — — 09-376 —
MD50-08-7464 50-603470 450.00-450.00 Pore-Gas | — — — 09-375 — — — — — — — 09-376 —
MD50-08-7462 50-603470 600.00-600.00 Pore-Gas | — — — 09-411 — — — — — — — 09-412 —
MD50-08-7461 50-603470 650.00-650.00 Pore-Gas | — — — 09-306 — — — — — — — 09-305 —
Boreholes 50-24783 and 50-60347
MD50-08-7646 50-24783 198.00-200.00 QBT1V 08-1125 | 08-1125 | 08-1125 | — 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | — 08-1125
MD50-08-7647 50-24783 248.50-250.00 QBT1V 08-1125 | 08-1125 | 08-1125 | — 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | 08-1125 | — 08-1125
MD50-08-7648 50-24783 298.50-300.00 QBT1G 08-1144 | 08-1144 | 08-1144 | — 08-1144 | 08-1144 | 08-1144 | 08-1144 | 08-1144 | 08-1144 | 08-1144 | — 08-1144
MD50-08-7649 50-603472 350.00-354.00 QCT 08-1603 | 08-1603 | 08-1603 | — 08-1603 | 08-1603 | 08-1603 | 08-1603 | 08-1603 | 08-1603 | 08-1603 | — 08-1603
MD50-08-7650 50-603472 400.00—-402.50 QBO 08-1607 | 08-1607 | 08-1607 | — 08-1607 | 08-1607 | 08-1607 | 08-1607 | 08-1607 | 08-1607 | 08-1607 | — 08-1607
MD50-08-7651 50-603472 450.00-452.00 QBO 08-1612 | 08-1612 | 08-1612 | — 08-1612 | 08-1612 | 08-1612 | 08-1612 | 08-1612 | 08-1612 | 08-1612 | — 08-1612
MD50-08-7656 50-24783 200.00-200.00 Pore-Gas | — — — 08-1158 | — — — — — — — 08-1157 | —
MD50-08-7657 50-24783 250.00-250.00 Pore-Gas | — — — 08-1158 | — — — — — — — 08-1157 | —
MD50-08-7655 50-24783 300.00-300.00 Pore-Gas | — — — 08-1146 | — — — — — — — 08-1145 | —
MD50-08-7658 50-603472 364.00-364.00 Pore-Gas | — — — 09-201 — — — — — — — 09-202 —
MD50-08-7659 50-603472 414.00-414.00 Pore-Gas | — — — 09-201 — — — — — — — 09-202 —
MD50-08-7660 50-603472 450.00-450.00 Pore-Gas | — — — 09-211 — — — — — — — 09-212 —
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IS
Sample ID Location ID Depth (ft) Media g Z S8 = 3 3 = Y & & & e 3
Borehole 50-24784
MD50-08-7676 50-24784 350.00-352.00 QCT 09-753 09-753 09-753 — 09-753 09-753 09-753 09-753 09-753 09-753 09-753 — 09-753
MD50-08-7677 50-24784 400.00-402.00 QBO 09-753 09-753 09-753 — 09-753 09-753 09-753 09-753 09-753 09-753 09-753 — 09-753
MD50-08-7678 50-24784 450.00-452.00 QBO 09-766 09-766 09-766 — 09-766 09-766 09-766 09-766 09-766 09-766 09-766 — 09-766
MD50-08-7691 50-24784 362.00-362.00 Pore-Gas | — — — 09-1108 | — — — — — — — 09-1107 | —
MD50-08-7690 50-24784 411.00-411.00 Pore-Gas | — — — 09-1108 | — — — — — — — 09-1107 | —
MD50-08-7689 50-24784 450.00—450.00 Pore-Gas | — — — 09-1085 | — — — — — — — 09-1084 | —
Borehole 50-24813
MD50-08-7706 50-24813 198.50-200.00 QBT1V 08-1164 | 08-1164 | 08-1164 | — 08-1164 | 08-1164 | 08-1164 | 08-1164 | 08-1164 | 08-1164 | 08-1164 | — 08-1164
MD50-08-7707 50-24813 248.50-250.00 QBT1V 08-1180 | 08-1180 | 08-1180 | — 08-1180 | 08-1180 | 08-1180 | 08-1180 | 08-1180 | 08-1180 | 08-1180 | — 08-1180
MD50-08-7708 50-24813 298.00-300.00 QBT1G 08-1189 | 08-1189 | 08-1189 | — 08-1189 | 08-1189 | 08-1189 | 08-1189 | 08-1189 | 08-1189 | 08-1189 | — 08-1189
MD50-08-7709 50-24813 350.00-352.00 QCT 09-840 09-840 09-840 — 09-840 09-840 09-840 09-840 09-840 09-840 09-840 — 09-840
MD50-08-7710 50-24813 400.00-402.00 QBO 09-854 09-854 09-854 — 09-854 09-854 09-854 09-854 09-854 09-854 09-854 — 09-854
MD50-08-7711 50-24813 450.00-452.00 QBO 09-873 09-873 09-873 — 09-873 09-873 09-873 09-873 09-873 09-873 09-873 — 09-873
MD50-08-7712 50-24813 500.00-502.00 QBO 09-900 09-900 09-900 — 09-900 09-900 09-900 09-900 09-900 09-900 09-900 — 09-900
MD50-08-7713 50-24813 550.00-552.00 QBO 09-929 09-929 09-929 — 09-929 09-929 09-929 09-929 09-929 09-929 09-929 — 09-929
MD50-08-7714 50-24813 600.00-602.00 QBO 09-957 09-957 09-957 — 09-957 09-957 09-957 09-957 09-957 09-957 09-957 — 09-957
MD50-08-7716 50-24813 200.00-200.00 Pore-Gas | — — — 08-1228 | — — — — — — — 08-1227 | —
MD50-08-7717 50-24813 250.00-250.00 Pore-Gas | — — — 08-1242 | — — — — — — — 08-1241 | —
MD50-08-7715 50-24813 300.00-300.00 Pore-Gas | — — — 08-1191 | — — — — — — — 08-1190 | —
MD50-08-7721 50-24813 358.00-358.00 Pore-Gas | — — — 09-1251 | — — — — — — — 09-1250 | —
MD50-08-7720 50-24813 408.00-408.00 Pore-Gas | — — — 09-1251 | — — — — — — — 09-1250 | —
MD50-08-7719 50-24813 450.00-450.00 Pore-Gas | — — — 09-1246 | — — — — — — — 09-1245 | —
MD50-08-7718 50-24813 600.00-600.00 Pore-Gas | — — — 09-1246 | — — — — — — — 09-1245 | —
Borehole 50-603468
MD50-08-7888 50-603468 300.00-301.50 QBT1G 08-1257 | 08-1257 | 08-1257 | — 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | — 08-1257
MD50-08-7889 50-603468 350.00-351.00 QCT 08-1257 | 08-1257 | 08-1257 | — 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | 08-1257 | — 08-1257
MD50-08-7890 50-603468 400.00—401.50 QBO 08-1274 | 08-1274 | 08-1274 | — 08-1274 | 08-1274 | 08-1274 | 08-1274 | 08-1274 | 08-1274 | 08-1274 | — 08-1274
MD50-08-7891 50-603468 450.00-451.50 QBO 08-1280 | 08-1280 | 08-1280 | — 08-1280 | 08-1280 | 08-1280 | 08-1280 | 08-1280 | 08-1280 | 08-1280 | — 08-1280
MD50-08-7894 50-603468 300.00-300.00 Pore-Gas | — — — 08-1650 | — — — — — — — 08-1649 | —
MD50-08-7895 50-603468 354.00-354.00 Pore-Gas | — — — 08-1650 | — — — — — — — 08-1649 | —
MD50-08-7896 50-603468 403.00-403.00 Pore-Gas | — — — 08-1650 | — — — — — — — 08-1649 | —
MD50-08-7897 50-603468 450.00-450.00 Pore-Gas | — — — 08-1656 | — — — — — — — 08-1655 | —
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IS
Sample ID Location ID Depth (ft) Media g Z S8 = 3 3 = Y & & & e 3
Borehole 50-24822
MD50-08-7940 50-24822 300.00-302.00 QBT1G 09-374 09-374 09-374 — 09-374 09-374 09-374 09-374 09-374 09-374 09-374 — 09-374
MD50-08-7941 50-24822 350.00-352.50 QBT1G 09-389 09-389 09-389 — 09-389 09-389 09-389 09-389 09-389 09-389 09-389 — 09-389
MD50-08-7942 50-24822 400.00-402.00 QBO 09-394 09-394 09-394 — 09-394 09-394 09-394 09-394 09-394 09-394 09-394 — 09-394
MD50-08-7943 50-24822 450.00-452.50 QBO 09-404 09-404 09-404 — 09-404 09-404 09-404 09-404 09-404 09-404 09-404 — 09-404
MD50-08-7949 50-24822 351.00-351.00 Pore-Gas | — — — 09-783 — — — — — — — 09-782 —
MD50-08-7948 50-24822 402.00-402.00 Pore-Gas | — — — 09-778 — — — — — — — 09-777 —
MD50-08-7947 50-24822 450.00-450.00 Pore-Gas | — — — 09-778 — — — — — — — 09-777 —
Borehole 50-603060
MD50-08-8148 50-603060 48.00-50.00 QBT3 08-704 08-704 08-704 — 08-704 08-704 08-704 08-704 08-704 08-704 08-704 — 08-704
MD50-08-8149 50-603060 99.00-100.00 QBT3 08-710 08-710 08-710 — 08-710 08-710 08-710 08-710 08-710 08-710 08-710 — 08-710
MD50-08-8150 50-603060 149.00-150.00 QBT2 08-710 08-710 08-710 — 08-710 08-710 08-710 08-710 08-710 08-710 08-710 — 08-710
MD50-08-8151 50-603060 199.00-200.00 QBT1V 08-717 08-717 08-717 — 08-717 08-717 08-717 08-717 08-717 08-717 08-717 — 08-717
MD50-08-8152 50-603060 248.50-250.00 QBT1V 08-722 08-722 08-722 — 08-722 08-722 08-722 08-722 08-722 08-722 08-722 — 08-722
MD50-08-8153 50-603060 298.50-300.00 QBT1G 08-737 08-737 08-737 — 08-737 08-737 08-737 08-737 08-737 08-737 08-737 — 08-737
MD50-08-8154 50-603060 360.00-362.00 QCT 08-834 08-834 08-834 — 08-834 08-834 08-834 08-834 08-834 08-834 08-834 — 08-834
MD50-08-8156 50-603060 410.00-412.50 QBO 08-848 08-848 08-848 — 08-848 08-848 08-848 08-848 08-848 08-848 08-848 — 08-848
MD50-08-8182 50-603060 450.00-451.50 QBO 08-848 08-848 08-848 — 08-848 08-848 08-848 08-848 08-848 08-848 08-848 — 08-848
MD50-08-8161 50-603060 50.00-50.00 Pore-Gas | — — — 08-770 — — — — — — — 08-769 —
MD50-08-8160 50-603060 100.00-100.00 Pore-Gas | — — — 08-770 — — — — — — — 08-769 —
MD50-08-8159 50-603060 150.00-150.00 Pore-Gas | — — — 08-764 — — — — — — — 08-765 —
MD50-08-8158 50-603060 200.00-200.00 Pore-Gas | — — — 08-758 — — — — — — — 08-757 —
MD50-08-8157 50-603060 250.00-250.00 Pore-Gas | — — — 08-758 — — — — — — — 08-757 —
MD50-08-8162 50-603503 347.00-347.00 Pore-Gas | — — — 09-2 — — — — — — — 09-1 —
MD50-08-8163 50-603503 397.00-397.00 Pore-Gas | — — — 09-2 — — — — — — — 09-1 —
MD50-08-8164 50-603503 450.00-450.00 Pore-Gas | — — — 09-17 — — — — — — — 09-16 —
Borehole 50-603061
MD50-08-8192 50-603061 8.00-10.00 FILL 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645
MD50-08-8193 50-603061 24.00-25.00 QBT3 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645
MD50-08-8194 50-603061 49.00-50.00 QBT3 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645
MD50-08-8195 50-603061 97.50-100.00 QBT2 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645
MD50-08-8196 50-603061 149.00-150.00 QBT2 08-662 08-662 08-662 — 08-662 08-662 08-662 08-662 08-662 08-662 08-662 — 08-662
MD50-08-8197 50-603061 198.50-200.00 QBT1V 08-670 08-670 08-670 — 08-670 08-670 08-670 08-670 08-670 08-670 08-670 — 08-670
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IS
Sample ID Location ID Depth (ft) Media g Z S8 = 3 3 = Y & & & e 3
Borehole 50-603061 (continued)
MD50-08-8198 50-603061 249.00-250.00 QBT1G 08-670 08-670 08-670 — 08-670 08-670 08-670 08-670 08-670 08-670 08-670 — 08-670
MD50-08-8199 50-603061 300.00-302.00 QBT1G 09-635 09-635 09-635 — 09-635 09-635 09-635 09-635 09-635 09-635 09-635 — 09-635
MD50-08-8200 50-603061 350.00-352.00 QCT 09-635 09-635 09-635 — 09-635 09-635 09-635 09-635 09-635 09-635 09-635 — 09-635
MD50-08-8221 50-603061 400.00-402.00 QBO 09-662 09-662 09-662 — 09-662 09-662 09-662 09-662 09-662 09-662 09-662 — 09-662
MD50-08-8222 50-603061 450.00-452.00 QBO 09-680 09-680 09-680 — 09-680 09-680 09-680 09-680 09-680 09-680 09-680 — 09-680
MD50-08-8206 50-603061 13.00-13.00 Pore-Gas | — — — 08-735 — — — — — — — 08-734 —
MD50-08-8205 50-603061 25.00-25.00 Pore-Gas | — — — 08-726 — — — — — — — 08-725 —
MD50-08-8204 50-603061 50.00-50.00 Pore-Gas | — — — 08-726 — — — — — — — 08-725 —
MD50-08-8203 50-603061 100.00-100.00 Pore-Gas | — — — 08-724 — — — — — — — 08-723 —
MD50-08-8202 50-603061 150.00-150.00 Pore-Gas | — — — 08-724 — — — — — — — 08-723 —
MD50-08-8201 50-603061 185.00-185.00 Pore-Gas | — — — 08-715 — — — — — — — 08-714 —
MD50-08-8230 50-603061 228.00-228.00 Pore-Gas | — — — 09-1010 | — — — — — — — 09-988 —
MD50-08-8231 50-603061 274.00-274.00 Pore-Gas | — — — 09-1010 | — — — — — — — 09-988 —
MD50-08-8209 50-603061 347.00-347.00 Pore-Gas | — — — 09-902 — — — — — — — 09-901 —
MD50-08-8208 50-603061 397.00-397.00 Pore-Gas | — — — 09-902 — — — — — — — 09-901 —
MD50-08-8207 50-603061 450.00-450.00 Pore-Gas | — — — 09-872 — — — — — — — 09-871 —
Borehole 50-603062

MD50-08-8238 50-603062 48.50-50.00 QBT3 08-759 08-759 08-759 — 08-759 08-759 08-759 08-759 08-759 08-759 08-759 — 08-759
MD50-08-8239 50-603062 98.50-100.00 QBT2 08-771 08-771 08-771 — 08-771 08-771 08-771 08-771 08-771 08-771 08-771 — 08-771
MD50-08-8240 50-603062 148.50-150.00 QBT2 08-771 08-771 08-771 — 08-771 08-771 08-771 08-771 08-771 08-771 08-771 — 08-771
MD50-08-8241 50-603062 198.50-200.00 QBT1V 08-780 08-780 08-780 — 08-780 08-780 08-780 08-780 08-780 08-780 08-780 — 08-780
MD50-08-8242 50-603062 248.50-250.00 QBT1G 08-785 08-785 08-785 — 08-785 08-785 08-785 08-785 08-785 08-785 08-785 — 08-785
MD50-08-8243 50-603062 298.50-300.00 QBT1G 08-798 08-798 08-798 — 08-798 08-798 08-798 08-798 08-798 08-798 08-798 — 08-798
MD50-08-8244 50-603062 350.00-352.00 QCT 09-239 09-239 09-239 — 09-239 09-239 09-239 09-239 09-239 09-239 09-239 — 09-239
MD50-08-8245 50-603062 400.00-402.00 QBO 09-247 09-247 09-247 — 09-247 09-247 09-247 09-247 09-247 09-247 09-247 — 09-247
MD50-08-8246 50-603062 450.00-452.00 QBO 09-321 09-321 09-321 — 09-321 09-321 09-321 09-321 09-321 09-321 09-321 — 09-321
MD50-08-8251 50-603062 50.00-50.00 Pore-Gas | — — — 08-871 — — — — — — — 08-839 —
MD50-08-8250 50-603062 100.00-100.00 Pore-Gas | — — — 08-829 — — — — — — — 08-828 —
MD50-08-8249 50-603062 150.00-150.00 Pore-Gas | — — — 08-829 — — — — — — — 08-828 —
MD50-08-8248 50-603062 200.00-200.00 Pore-Gas | — — — 08-815 — — — — — — — 08-814 —
MD50-08-8247 50-603062 250.00-250.00 Pore-Gas | — — — 08-815 — — — — — — — 08-814 —
MD50-08-8252 50-603062 337.00-337.00 Pore-Gas | — — — 09-665 — — — — — — — 09-666 —
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Borehole 50-603062 (continued)
MD50-08-8253 50-603062 387.00-387.00 Pore-Gas | — — — 09-700 — — — — — — — 09-699 —
MD50-08-8254 50-603062 450.00-450.00 Pore-Gas | — — — 09-700 — — — — — — — 09-699 —
Borehole 50-603064
MD50-08-8328 50-603064 8.50-10.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835
MD50-08-8329 50-603064 23.00-25.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835
MD50-08-8330 50-603064 48.50-50.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835
MD50-08-8331 50-603064 98.50-100.00 QBT2 08-852 08-852 08-852 — 08-852 08-852 08-852 08-852 08-852 08-852 08-852 — 08-852
MD50-08-8332 50-603064 148.50—-150.00 QBT1V 08-852 08-852 08-852 — 08-852 08-852 08-852 08-852 08-852 08-852 08-852 — 08-852
MD50-08-8333 50-603064 198.50-200.00 QBT1V 08-867 08-867 08-867 — 08-867 08-867 08-867 08-867 08-867 08-867 08-867 — 08-867
MD50-08-8334 50-603064 247.50-250.00 QBT1G 08-868 08-868 08-868 — 08-868 08-868 08-868 08-868 08-868 08-868 08-868 — 08-868
MD50-08-8335 50-603064 298.50-300.00 QBT1G 08-870 08-870 08-870 — 08-870 08-870 08-870 08-870 08-870 08-870 08-870 — 08-870
MD50-08-8336 50-603064 350.00-351.50 QCT 09-63 09-63 09-63 — 09-63 09-63 09-63 09-63 09-63 09-63 09-63 — 09-63
MD50-08-8357 50-603064 400.00-401.50 QBO 09-65 09-65 09-65 — 09-65 09-65 09-65 09-65 09-65 09-65 09-65 — 09-65
MD50-08-8358 50-603064 450.00-451.50 QBO 09-66 09-66 09-66 — 09-66 09-66 09-66 09-66 09-66 09-66 09-66 — 09-66
MD50-08-8359 50-603064 500.00-502.00 QBO 09-184 09-184 09-184 — 09-184 09-184 09-184 09-184 09-184 09-184 09-184 — 09-184
MD50-08-8343 50-603064 25.00-25.00 Pore-Gas | — — — 09-733 — — — — — — — 09-732 —
MD50-08-8342 50-603064 66.00—-66.00 Pore-Gas | — — — 09-663 — — — — — — — 09-664 —
MD50-08-8344 50-603064 113.00-113.00 Pore-Gas | — — — 09-733 — — — — — — — 09-732 —
MD50-08-8345 50-603064 176.00-176.00 Pore-Gas | — — — 09-720 — — — — — — — 09-719 —
MD50-08-8338 50-603064 200.00-200.00 Pore-Gas | — — — 08-1043 | — — — — — — — 08-1042 | —
MD50-08-8337 50-603064 250.00-250.00 Pore-Gas | — — — 08-1038 | — — — — — — — 08-1037 | —
MD50-08-8341 50-603064 332.00-332.00 Pore-Gas | — — — 09-634 — — — — — — — 09-633 —
MD50-08-8340 50-603064 400.00-400.00 Pore-Gas | — — — 09-634 — — — — — — — 09-633 —
MD50-08-8339 50-603064 500.00-500.00 Pore-Gas | — — — 09-601 — — — — — — — 09-600 —
73

October 2009



MDA C Phase Il Investigation Report, Revision 1

Table 3.4-1 (continued)

IS
Sample ID Location ID Depth (ft) Media g Z S8 = 3 3 = Y & & & e 3
Boreholes 50-24771 and 50-603471
MD50-08-7616 50-24771 198.00-200.00 QBT1V 08-1072 | 08-1072 | 08-1072 | — 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | — 08-1072
MD50-08-7617 50-24771 248.50-250.00 QBT1G 08-1072 | 08-1072 | 08-1072 | — 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | 08-1072 | — 08-1072
MD50-08-7618 50-24771 297.50-300.00 QBT1G 08-1089 | 08-1089 | 08-1089 | — 08-1089 | 08-1089 | 08-1089 | 08-1089 | 08-1089 | 08-1089 | 08-1089 | — 08-1089
MD50-08-7620 50-603471 350.00-351.50 QCT 08-1465 | 08-1465 | 08-1465 | — 08-1465 | 08-1465 | 08-1465 | 08-1465 | 08-1465 | 08-1465 | 08-1465 | — 08-1465
MD50-08-7619 50-603471 400.00-402.00 QBO 08-1489 | 08-1489 | 08-1489 | — 08-1489 | 08-1489 | 08-1489 | 08-1489 | 08-1489 | 08-1489 | 08-1489 | — 08-1489
MD50-08-7621 50-603471 450.00-452.00 QBO 08-1490 | 08-1490 | 08-1490 | — 08-1490 | 08-1490 | 08-1490 | 08-1490 | 08-1490 | 08-1490 | 08-1490 | — 08-1490
MD50-08-7626 50-24771 200.00-200.00 Pore-Gas | — — — 08-1100 | — — — — — — — 08-1099 | —
MD50-08-7627 50-24771 250.00-250.00 Pore-Gas | — — — 08-1100 | — — — — — — — 08-1099 | —
MD50-08-7625 50-24771 300.00-300.00 Pore-Gas | — — — 08-1095 | — — — — — — — 08-1088 | —
MD50-08-7628 50-603471 360.00-360.00 Pore-Gas | — — — 08-1615 | — — — — — — — 08-1616 | —
MD50-08-7629 50-603471 410.00-410.00 Pore-Gas | — — — 08-1615 | — — — — — — — 08-1616 | —
MD50-08-7630 50-603471 450.00-450.00 Pore-Gas | — — — 08-1615 | — — — — — — — 08-1616 | —
MD50-09-3534 50-603471 450.00-450.00 Pore-Gas | — — — 09-814 — — — — — — — 09-813 —
Boreholes 50-24817 and 50-603383
MD50-08-7739 50-24817 300.00-302.50 QBT1G 08-978 08-978 08-978 — 08-978 08-978 08-978 08-978 08-978 08-978 08-978 — 08-978
MD50-08-7743 50-24817 350.00-352.00 QCT 08-992 08-992 08-992 — 08-992 08-992 08-992 08-992 08-992 08-992 08-992 — 08-992
D50-08-7742 50-24817 400.00-402.00 QBO 08-996 08-996 08-996 — 08-996 08-996 08-996 08-996 08-996 08-996 08-996 — 08-996
MD50-08-7741 50-24817 450.00-452.50 QBO 08-996 08-996 08-996 — 08-996 08-996 08-996 08-996 08-996 08-996 08-996 — 08-996
MD50-08-14863 | 50-603383 286.00-286.00 Pore-Gas | — — — 08-1903 | — — — — — — — 08-1902 | —
MD50-08-14864 | 50-603383 359.00-359.00 Pore-Gas | — — — 08-1942 | — — — — — — — 08-1941 | —
MD50-08-14865 | 50-603383 408.00-408.00 Pore-Gas | — — — 08-1965 | — — — — — — — 08-1966 | —
MD50-08-14866 | 50-603383 450.00-450.00 Pore-Gas | — — — 08-1992 | — — — — — — — 08-1991 | —
Boreholes 50-24820 and 50-603467
MD50-08-7829 50-24820 300.00-303.00 QBT1G 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644
MD50-08-7830 50-24820 350.00-351.50 QCT 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644
MD50-08-7831 50-24820 400.00-401.50 QBO 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644
MD50-08-7832 50-24820 450.00-452.00 QBO 08-671 08-671 08-671 — 08-671 08-671 08-671 08-671 08-671 08-671 08-671 — 08-671
MD50-08-7833 50-24820 500.00-502.50 QBO 08-718 08-718 08-718 — 08-718 08-718 08-718 08-718 08-718 08-718 08-718 — 08-718
MD50-08-7834 50-24820 550.00-552.50 QBO 08-736 08-736 08-736 — 08-736 08-736 08-736 08-736 08-736 08-736 08-736 — 08-736
MD50-08-7828 50-24820 600.00-602.50 QBO 08-781 08-781 08-781 — 08-781 08-781 08-781 08-781 08-781 08-781 08-781 — 08-781
MD50-08-14858 | 50-603467 287.00-287.00 Pore-Gas | — — — 08-1734 | — — — — — — — 08-1733 | —
MD50-08-14860 | 50-603467 360.00-360.00 Pore-Gas | — — — 08-1786 | — — — — — — — 08-1769 | —
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Table 3.4-1 (continued)

S
Sample ID Location ID Depth (ft) Media g Z S8 = 3 3 = Y & & & e 3
Boreholes 50-24820 and 50-603467 (continued)
MD50-08-14859 | 50-603467 409.00-409.00 Pore-Gas | — — — 08-1753 | — — — — — — — 08-1754 | —
MD50-08-14857 | 50-603467 500.00-500.00 Pore-Gas | — — — 08-1740 | — — — — — — — 08-1723 | —
MD50-08-14856 | 50-603467 600.00-600.00 Pore-Gas | — — — 08-1679 | — — — — — — — 08-1678 | —
Borehole 50-603063
MD50-08-8282 50-603063 8.00-10.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606
MD50-08-8283 50-603063 23.50-25.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606
MD50-08-8284 50-603063 48.50-50.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606
MD50-08-8285 50-603063 97.50-99.00 QBT3 08-607 08-607 08-607 — 08-607 08-607 08-607 08-607 08-607 08-607 08-607 — 08-607
MD50-08-8286 50-603063 148.00-150.00 QBT2 08-622 08-622 08-622 — 08-622 08-622 08-622 08-622 08-622 08-622 08-622 — 08-622
MD50-08-8287 50-603063 198.00-200.00 QBT1V 08-622 08-622 08-622 — 08-622 08-622 08-622 08-622 08-622 08-622 08-622 — 08-622
MD50-08-8288 50-603063 248.00-250.00 QBT1G 08-629 08-629 08-629 — 08-629 08-629 08-629 08-629 08-629 08-629 08-629 — 08-629
MD50-08-8311 50-603063 300.00-302.50 QBT1G 08-799 08-799 08-799 — 08-799 08-799 08-799 08-799 08-799 08-799 08-799 — 08-799
MD50-08-8290 50-603063 400.00-402.50 QBO 08-821 08-821 08-821 — 08-821 08-821 08-821 08-821 08-821 08-821 08-821 — 08-821
MD50-08-8312 50-603063 450.00-452.00 QBO 08-851 08-851 08-851 — 08-851 08-851 08-851 08-851 08-851 08-851 08-851 — 08-851
MD50-08-8296 50-603063 10.00-10.00 Pore-Gas | — — — 08-716 — — — — — — — 08-713 —
MD50-08-8295 50-603063 25.00-25.00 Pore-Gas | — — — 08-708 — — — — — — — 08-709 —
MD50-08-8294 50-603063 50.00-50.00 Pore-Gas | — — — 08-708 — — — — — — — 08-709 —
MD50-08-8291 50-603063 99.00-99.00 Pore-Gas | — — — 08-702 — — — — — — — 08-703 —
MD50-08-8292 50-603063 150.00-150.00 Pore-Gas | — — — 08-702 — — — — — — — 08-703 —
MD50-08-8293 50-603063 200.00-200.00 Pore-Gas | — — — 08-708 — — — — — — — 08-709 —
MD50-09-1668 50-603063 347.00-347.00 Pore-Gas | — — — 09-793 — — — — — — — 09-792 —
MD50-09-1667 50-603063 397.00-397.00 Pore-Gas | — — — 09-793 — — — — — — — 09-792 —
MD50-09-1666 50-603063 450.00-450.00 Pore-Gas | — — — 09-793 — — — — — — — 09-792 —
Note: Numbers in analyte columns are request numbers.
* — = Analysis not requested.
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Table 3.4-2

Summary of Results of Samples Collected above, within, and beneath Major Fractures

Radionuclides

Organic Detected or
Location Chemicals | Detected above
ID Sample ID Depth (ft) | Media Sample Source Inorganic Chemicals above BVs? Detected BVs/FVs
50-24770 MD50—06-64731b 18.1-22.5 | QBT3 | Inside Fracture Aluminum, arsenic, barium, calcium, chromium, Dioxins and None
copper, lead, magnesium, nitrate, perchlorate, and furans
selenium
MD50-06-64717 | 24.6-25 QBT3 | Beneath Fracture | Barium, calcium, lead, nitrate, perchlorate, and None None
selenium
50-24784 | MD50-06-64363 |46.1-47.5 | QBT3 | Above Fracture Selenium None None
MD50-06-64364 | 48.7-50 QBT3 | Inside Fracture Aluminum, antimony, arsenic, barium, beryllium, None None
calcium, chromium, cobalt, copper, iron, lead,
magnesium, nickel, nitrate, perchlorate, potassium,
selenium, vanadium, and zinc
MD50-06-64365 | 51-55 QBT3 | Beneath Fracture | Nitrate and selenium None None
50-24799 | MD50-06-64516 | 13.1-15 QBT3 | Above Fracture Nitrate and selenium Benzoic acid | None
MD50-06-64517 | 15-16.5 QBT3 | Inside Fracture Aluminum, arsenic, barium, chromium, nitrate, and | Aroclor-1254 | None
selenium
MD50-06-64531% | 18—20 QBT3 | Beneath Fracture | Aluminum, arsenic, barium, calcium, chromium, None None
copper, magnesium, nitrate, and selenium
MD50-06-64532% | 30.6-32.5 | QBT3 | Above Fracture Nitrate and selenium None None
MD50-06-64518 | 34.5-36 QBT3 | Inside Fracture Aluminum, arsenic, barium, beryllium, calcium, None None
chromium, copper, iron, lead, magnesium, nitrate,
selenium, vanadium, and zinc
MD50-06-64519 | 38.5-40 QBT3 | Beneath Fracture | Chromium, nitrate, perchlorate, and selenium None None
50-24804 | MD50-06-64965 |8.6-9.8 QBT3 | Above Fracture Arsenic, copper, lead, selenium, and zinc None None
MD50-06-64966 | 10-11.4 QBT3 | Inside Fracture Aluminum, arsenic, barium, copper, lead, None None
magnesium, and selenium
MD50-06-64980° | 15.4—-17.1 | QBT3 |Beneath Fracture |Lead, nitrate, and selenium Dioxin None

@ Detected at concentrations above BVs, not detected but detection limits are above BVs, or detected but with no BVs.

b Analyzed for dioxins/furans and explosives compounds.
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Table 6.1-1
Inorganic Chemicals above BVs in Surface and Near-Surface Samples at MDA C
% &) g e § o §> g § g
= s S E 3 g g 2 o 2 S £ 5 E o
Sample ID Location ID Depth (ft) Media 3 2 E § S 5 3 § § § — % E 3 N
Soil BV? 29200 8.17 295 0.4 6120 19.3 8.64 14.7 22.3 4610 671 na’ na 1.52 48.8
Qbt 3 BV? 7340 2.79 46 1.63 2200 7.14 3.14 4.66 11.2 1690 482 na na 0.3 63.5
Industrial SSL®¢ 100000 17.7 100000 564 na 14000 20500 | 45400 800 na 48400 | 100000 720 5680 100000
Residential SSL%¢ 77800 3.9 15600 39 na 2800 1520 313 400 na 3590 100000 55 391 23500
MD50-08-8374 50-603065 | 1.00-1.50 FILL —° — — — — — — — — — — NA' NA 1.7(U) | —
MD50-08-8386 50-603066 1.00-1.50 FILL — — — — — — — — — — — NA NA 1.58 (U) | —
MD50-08-8377 50-603067 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.57 (U) | —
MD50-08-8378 50-603067 1.00-1.50 FILL — — — — — — — — — — — NA NA 159 (U) | —
MD50-08-8379 50-603068 0.00-0.50 FILL — — — 0.511 (U) — — — — — — — NA NA — —
MD50-08-8382 50-603069 1.00-1.50 FILL — — — — — — — — — — — NA NA 1.54 (U) | —
MD50-08-8383 50-603070 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.57 (U) | —
MD50-08-8384 50-603070 0.90-1.00 QBT3 — — — — — 18.2 — — — — — NA NA 147 (U) | —
MD50-08-8385 50-603071 0.00-0.50 FILL — — — — — — — — — — — NA NA — 82.2
MD50-08-8391 50-603074 0.00-0.50 SOIL — — — — — — — — — — — NA NA 1.98 —
MD50-08-8393 50-603075 0.00-0.50 SOIL — — — — — — — — — — — NA NA 1.56 (U) | —
MD50-08-8394 50-603075 0.50-0.70 SOIL — — — — — — — — — — — NA NA 1.76 —
MD50-08-8396 50-603076 0.50-1.00 SOIL — — — 0.522 (U) — — — — — — — NA NA — —
MD50-08-8397 50-603077 0.00-0.30 SOIL — — — 0.521 (U) | — — — — — — — NA NA — —
MD50-08-8399 50-603078 0.00-0.50 SOIL — — — 0.555 (U) — — — — — — — NA NA 1.8 —
MD50-08-8401 50-603079 0.00-0.50 FILL — — — 0.887 — — — — — — — NA NA 4.27 —
MD50-08-8402 50-603079 1.00-1.50 FILL — — — 0.546 (U) — — — — — — — NA NA 2.7 (U) —
MD50-08-8403 50-603080 0.00-0.50 FILL — — — 0.52 (U) — — — — — — — NA NA 4.3 —
MD50-08-8404 50-603080 1.00-1.50 FILL — — — 0.54 (U) — — 10.7 — — — 836 NA NA 5.43 —
MD50-08-8405 50-603081 | 0.00-0.50 FILL — — — 0.505 (U) | — — — — — — — NA NA 352(U) | —
MD50-08-8406 50-603081 1.00-1.50 FILL — — — 0.524 (U) | — — — — — — — NA NA 6.18 —
MD50-08-8407 50-603082 0.00-0.50 FILL — — — 0.507 (U) — — — — — — — NA NA 3.81 —
MD50-08-8408 50-603082 1.00-1.20 FILL — — — 0515 (U) | — — — — — — — NA NA 517 —
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S o : e | S L | ¢ ¢ .
£ 5| 5§ 2 | 2| s | B s | E B g 2 |2 .
Sample ID Location D | Depth(ft) | Media Z g 3 E 8 5 8 8 @ < g = S 3 S
Soil BV® 29200 8.17 295 0.4 6120 19.3 8.64 14.7 22.3 4610 671 na’ na 1.52 48.8
Qbt 3 BV? 7340 2.79 46 1.63 2200 7.14 3.14 4.66 11.2 1690 482 na na 0.3 63.5
Industrial SSL*¢ 100000 17.7 100000 564 na 14000 20500 | 45400 800 na 48400 | 100000 720 5680 100000
Residential SSL®* 77800 3.9 15600 39 na 2800 1520 | 313 400 na 3590 100000 55 391 23500
MD50-08-8409 50-603083 0.00-0.50 FILL — — — — — — — — — — — NA NA 3.76 53.8
MD50-08-8410 50-603083 1.00-1.50 FILL — — — 0.537 (U) | — — — — — — — NA NA 5.92 —
MD50-08-8411 50-603084 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.61U) | —
MD50-08-8412 50-603084 1.00-1.50 FILL — — — — — — — — — — — NA NA 1.55(U) | —
MD50-08-8413 50-603085 0.00-0.50 FILL — — — 0549 (U) | — — — — — — — NA NA 1.81(U) | —
MD50-08-8414 50-603085 1.00-1.50 FILL — — — 0.539 (U) | — — — — — — — NA NA — —
MD50-08-8415 50-603086 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.64(U) | —
MD50-08-8416 50-603086 1.00-1.50 FILL — — — 0575 (U) | — — — — — — — NA NA 1.73 (U) | —
MD50-08-8417 50-603087 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.63(U) | —
MD50-08-8418 50-603087 1.00-1.50 FILL — — — — — — — — — — — NA NA 1.57 (U) | —
MD50-08-8419 50-603088 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.64 (U) | —
MD50-08-8420 50-603088 1.00-1.50 FILL — — — 0.537 (U) | — — — — — — — NA NA — —
MD50-08-8421 50-603089 0.00-0.50 FILL — — — — — — — — — — — NA NA 1.81(U) | —
MD50-08-8422 50-603089 1.00-1.50 FILL — — — — — — — — — — — NA NA 1.55(U) | —
MD50-08-8424 50-603090 1.00-1.50 FILL — — — 0.544 (U) | — — — — — — — NA NA 163 (U) | —
MD50-08-8426 50-603091 1.00-1.50 FILL — — — 0.534 (U) | — — — — — — — NA NA 1.6 (U) —
MD50-08-8427 50-603092 0.00-0.50 FILL — — — 0519 (U) | — — — — — — — NA NA 4.85 —
MD50-08-8428 50-603092 1.00-1.50 FILL — — — 0.531 (U) | — — — — — — — NA NA 4.05 —
MD50-08-8429 50-603093 0.00-0.50 SOIL — — — 0.547 (U) | — — — — — — — NA NA 1.98 —
MD50-08-8430 50-603093 1.00-1.50 SOIL — — — 0.535(U) | — — — — — — — NA NA — —
MD50-08-8431 50-603094 0.00-0.30 SOIL — — — — — — — — — — — NA NA 215 —
Note: Results are in mg/kg. Data qualifiers are defined in Appendix A.
@ BVs are from LANL (1998, 059730).
® ha = Not available.
© SSLs are from NMED (2006, 092513) unless indicated otherwise.
d SSLs for chromium and perchlorate are from http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm.
® _ = Not detected or not detected above BV.
f NA = Not analyzed.
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Table 6.2-1
Inorganic Chemicals above BVs in Tuff in Phase Il Boreholes at MDA C
g
S b i)

Location E £ g | 2 | | § 5 s | £ 8| § c 3 S 2 | 2 s S g 5 g | 2| 8| .
Sample ID ID Depth (ft) | Media | < < < @ @ 8 3 (& 3 3 3 £ g = = = = & e & ) A 8 5
Soil BV? 29200 0.83 8.17 295 1.83 04 6120 19.3 8.64 14.7 05 21500 22.3 4610 671 15.4 nab na 3460 1.52 915 39.6 438.8
Qbt 2,3BV? 7340 0.5 2.79 46 121 1.63 2200 7.14 3.14 4.66 05 14500 11.2 1690 482 6.58 na na 3500 0.3 2770 17 63.5
Qbt 1v BV® 8170 0.5 181 26.5 17 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 | 0.3 6330 |4.48 84.6
Qbt 1g, Qct, Qbo BV? 3560 05 0.56 25.7 1.44 04 1900 2.6 8.89 3.96 05 3700 135 739 189 2 na na 2390 0.3 4350 459 40
Tt BV? na na na na na na na na na na na na na na na na na na na na na na na
Industrial SSL®® 100000 | 454 17.7 100000 | 2250 564 na 14000 20500 | 45400 | 13700 100000 | 800 na 438400 22700 100000 | 720 na 5680 na 1140 100000
Residential SSL*° 77800 31.3 39 15600 156 39 na 2800 1520 313 1220 23500 400 na 3590 1560 100000 |55 na 391 na 78.2 23500
Boreholes 50-24769 and 50-603470
MD50-08-7442 | 50-24769 | 198.00-200.00 | QBT1V | —¢ — — — — 0494 (V) | — — — — — — — — — — — — — 5.26 — — —
MD50-08-7443 | 50-24769 | 248.00-250.00 | QBT1G |— — 1.18(J) |422 — 0526 (U) | — — — — — 6550 — — 233 — — — — 4.6 — — —
MD50-08-7444 | 50-24769 | 298.00-300.00 | QBT1G |— — 0.649() |— — 0.526 — — — — — — — — — — — — — 1.39 (J) — — —
MD50-08-7445 | 50-603470 | 360.00-362.00 | QCT — — 157V) |— — 0523 (V) | — 7.79 — — — 4970 — — — 241 — — — 157 (U — 564(Q) | —
MD50-08-7446 | 50-603470 | 400.00-402.00 |QBO | — — 158 (U) |— — 0527 (U) | — 637() |— — — 4850 — — — — — — — 1.38 — — —
MD50-08-7447 | 50-603470 | 450.00-452.50 | QBO — — 161 (V) |— — 0.535 () | — 6.34 — — — 4780 — — — — — — — 161 (U — — —
MD50-08-7448 | 50-603470 | 500.00-502.00 | QBO | — — 791 (U) |26.2 — 0527 (U) | — 359 — — — 3720 — 763(04) | — 201 0.715(J) | — — 158 (U — — —
MD50-08-7449 | 50-603470 | 550.50-552.50 | QBO — — 815U) |— — 0543 (V) | — 6.78 — 55 — 5310 — 1330 (J+) | — 3.67 — — — 1.63 — 8.12 —
MD50-08-7450 | 50-603470 | 600.00-602.00 [QBO | — — 7.99 (U) |— — 0533 (V) |— 2.82 — — — — — — — — — — — 1.6 (V) — — —
MD50-08-7441 | 50-603470 | 650.00-653.00 | TT 17200 — 12.6 151(J) [0.749 |0.333(J) | 22000 25.4 9.13 14.7 — 19300 7.46 6590 (J) |366(J) |40.2 — — 4250 3.69 331 28.8 34.8
Boreholes 50-24771 and 50-603471
MD50-08-7616 | 50-24771 | 198.00-200.00 | QBTLV |— — — — — 0.498 (U) |— 545(0) |— — — — — — — — — — — 1.27 () — — —
MD50-08-7617 | 50-24771 | 248.50-250.00 | QBT1G | — — 158(J) [30.1 — 0532 (U) | — — — — — 5580 — — 340 — 0912(J) |— — 1.6 (V) — — —
MD50-08-7618 | 50-24771 | 297.50-300.00 | QBT1G | — — 163(U) |— — 0543 (V) | — 319 — — — 4040 53.4 — 290 — — — — 2.99 — 95Q) |—
MD50-08-7620 | 50-603471 | 350.00-351.50 | QCT — — 167(U) |— — 0.557 — 5.99 — — — — — — — — 0955(J) |— — 0.561 (J) — — —
MD50-08-7619 | 50-603471 | 400.00-402.00 | QBO — — 161(U) |— — 0535(V) |— 3.18 — — — 4330 — — — — 0836 () |— — 0.608 (J) — — —
MD50-08-7621 | 50-603471 | 450.00-452.00 | QBO | — — 164(U) |— — 0.548 (U) | — 5.92 — — — 4320 — — — — 0837()) |— — 0.952 (J) — — —
Boreholes 50-24783 and 50-603472
MD50-08-7646 | 50-24783 | 198.00-200.00 |QBT1V |— — — — — 0492 (V) |— — — — — — — — — — — — — 1.99 (U) — — —
MD50-08-7647 | 50-24783 | 248.50-250.00 | QBT1V |— — — 33 — 0.527 (V) | — — — — — — — — — — 0.975 (J) | 0.00073 (J) — 3.55 — — —
MD50-08-7648 | 50-24783 | 298.50-300.00 | QBT1G |— — 165(U) |— — 0551 (V) |— — — — — — — — — — — — — 1.65(U — — —
MD50-08-7649 | 50-603472 | 350.00-354.00 | QCT | — — 066(J) |375 — — — 39 — — 054 (UJ) | — — 1210(J) | 195 42 — — — 054 (U — 490) |—
MD50-08-7650 | 50-603472 | 400.00-402.50 | QBO — 054U) |— — — — — 6 — — 0.54 (UJ) | — — — — 2.6 — — — 0.54 — — —
MD50-08-7651 | 50-603472 | 450.00-452.00 | QBO | — — 8.09(U) |335 — 0539 (U) | — 111 — 423 |— 5750 — 869 (J4) |— 2.36 — — — 1.62 (U — 624 |—
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Table 6.2-1 (continued)

[3]
o @ )
E > £ £ € < 5 2 @ g £ =
Location £ = % 5 é § % S E % % - 5 g, g < % % 7 % ) _% %

SampleD | D | Depth(f) [Media| 2 | £ | £ | & | & | S| § | &5 |s8|8| | | & £] 2| 2|2 2 S| 3| 5 | 8|5 &
Soil BV? 29200 0.83 8.17 295 1.83 04 6120 19.3 8.64 14.7 05 21500 22.3 4610 671 15.4 na? na 3460 1.52 1 915 39.6 48.8
Qbt 2,3BV? 7340 0.5 2.79 46 121 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5
Qbt 1v BV? 8170 0.5 1.81 26.5 17 04 3700 2.24 1.78 3.26 05 9900 18.4 780 408 2 na na 6670 0.3 1 6330 448 84.6
Qbt 1g, Qct, Qbo BV? 3560 0.5 0.56 25.7 1.44 04 1900 2.6 8.89 3.96 05 3700 135 739 189 2 na na 2390 0.3 1 4350 459 40
Tt BV? na na na na na na na na na na na na na na na na na na na na na na na na
Industrial SSL®® 100000 | 454 17.7 100000 | 2250 564 na 14000 20500 | 45400 | 13700 100000 | 800 na 48400 22700 100000 | 720 na 5680 5680 na 1140 100000
Residential SSL° 77800 313 39 15600 | 156 39 na 2800 1520 | 313 1220 23500 400 na 3590 1560 100000 |55 na 391 391 na 78.2 23500
Borehole 50-24784

MD50-08-7676 | 50-24784 | 350.00-352.00 | QCT — — 0.57Q) |27.9 — — — 4203 |— — — — — — — 45 — — — 055(U) |— — — —
MD50-08-7677 | 50-24784 | 400.00-402.00 | QBO | — 055(U) |1.1(U) |29.9 — — — 42Q0) | — — — — — 1310 — 2.2 — — — 055(U) | — — 48 —
MD50-08-7678 | 50-24784 | 450.00-452.00 | QBO — 054 (V) |— 33.6 — — — 10.2 — — — — — — — 53 0123 |— — 054(U) |— — — —
Borehole 50-24813

MD50-08-7706 | 50-24813 | 198.50-200.00 | QBT1V |— — 2.71 — — 052(V) |— — — — — — — — — — 111 0.00123 (J+) |— 0533 (V) |— — — —
MD50-08-7707 | 50-24813 | 248.50-250.00 | QBTLV | — — 2.07 555() |— 0.556 (U) | — — — — — — — - - - 1.69 (J-) | 0.000576 (3+) | — 0895(J) |— — — —
MD50-08-7708 | 50-24813 | 298.00-300.00 | QBT1G |— — 162(U) |— — 0539 (U) |— — — — — — — — — — 1.04(3) |— — 162(U) |— — — —
MD50-08-7709 | 50-24813 | 350.00-352.00 | QCT — 111 V) |— 278 — 0553 (U) | — 4.94 — — — — — 741 (3t) | — 2.73 0.667 (J) | — — 1.08(U) |[— — 4.83 —
MD50-08-7710 | 50-24813 | 400.00-402.00 |QBO | — 1.02(UJ) |1.05(U) |— — 0509 (U) | — 4 — — — — — — — — — — — 105(U) |— — — —
MD50-08-7711 | 50-24813 | 450.00-452.00 |QBO | — 106 (U) |1.07(U) |— — 0531 (U) |— 5.04 — — — 4530 — — — — — — — 107 (U) |— — — —
MD50-08-7712 | 50-24813 | 500.00-502.00 | QBO | — 102(U) [107(U) |— — 0512 (U) |— 401 — — — — — — — — — — — 107(U) |— — — —
MD50-08-7713 | 50-24813 | 550.00-552.00 | QBO — 1.06 (U) |1.07 (V) |— — 053 () |— 55 — — — 4870 — 1400 — 2.84 — — — 107 (V) |[— — 5.95 —
MD50-08-7714 | 50-24813 | 600.00-602.00 | QBO | — 1.07(U) |1.00(U) |— - 0534 (U) | — 3.29 — — — - — — — - — 0.000683 (J) | — 1.09(U) |— — — —
Borehole 50-24817

MD50-08-7739 | 50-24817 | 300.00-302.50 | QBT1G |— — 0786 (J) | — — 0534 (V) |— — — — — — — — — — 1.18 — — 1.6 (U) — — — —
MD50-08-7743 | 50-24817 | 350.00-352.00 | QCT 6340 (J+) | — 3.04 93.8 — 0.591 (U) | 2890 (J+) | 7.4 — 7.95 — 7910 — 1930 (J+) | 269 (J+) | 6.85 14 — — 177 U) | — — 11.7 —
MD50-08-7742 | 50-24817 | 400.00-402.00 | QBO — — — — — 0544 (V) | — 3.81 — — — 4240 — — — — — — — 163(U) |— — — —
MD50-08-7741 | 50-24817 | 450.00-452.50 |QBO | — — 0.5% (J) | — — 053(U) |— 5.4 — — — 4680 — — — — — — — 0.683()) |— — — —
Borehole 50-24820

MD50-08-7829 | 50-24820 | 300.00-303.00 | QBT1G |— — 156 (V) |— — 052(U) |— 16.6 (U) | — — — — 22.1 — — — — — — 0.707(J) |— — — —
MD50-08-7830 | 50-24820 | 350.00-351.50 | QCT | 5270 (J+) | — 163 (U) |57.2 — 0.543 (U) | 2300 524()) |— 613 |— 7260 — 1440 256 5.15 — — — 2.72 — — 958 | —
MD50-08-7831 | 50-24820 | 400.00-401.50 | QBO — — 156 (V) |— — 052(V) |— 293(0) |— — — 6430 — — — — — — — 201 — — 6.99 —
MD50-08-7832 | 50-24820 | 450.00-452.00 |QBO | — — 16(U) |— — 0534 (U) |— — — — — 4560 — — — — — — — 16U |— — — —
MD50-08-7833 | 50-24820 | 500.00-502.50 |QBO | — — 162(U) |— — 054(U) |— 9.48 — — — 3840 — — — 272() |— — - 128(3) |— — — —
MD50-08-7834 | 50-24820 | 550.00-552.50 |QBO | — — 162 (U) |34.2 — 0538 (U) | 2640(3) |6.12(3) |— 47 — 5320 — 1420 (3+) | — 453 (J4) | — — — 1.08(3) |— — 744 | —
MD50-08-7828 | 50-24820 | 600.00-602.50 |QBO | — — 161(U) |— — 0538 (U) | — 371 — — — — — — — — — — — 161(U) |— — — —
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Table 6.2-1 (continued)

<
° = o &

Location E £ s | 2 | | E 5 s | £ 8| & c 3 5 2 | 2 s S 8 | & s | 2| 8| .
Sample ID ID Depth (ft) | Media | < < < @ @ 8 8 (& 3 3 3 2 g = - = = & g & Iz 3 8 =
Soil BV? 29200 0.83 8.17 295 1.83 04 6120 19.3 8.64 14.7 05 21500 22.3 4610 671 15.4 na? na 3460 1.52 1 915 39.6 48.8
Qbt 2,3BV? 7340 0.5 2.79 46 121 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5
Qbt 1v BV? 8170 0.5 1.81 26.5 17 04 3700 2.24 1.78 3.26 05 9900 18.4 780 408 2 na na 6670 0.3 1 6330 448 84.6
Qbt 1g, Qct, Qbo BV? 3560 0.5 0.56 25.7 1.44 04 1900 2.6 8.89 3.96 05 3700 135 739 189 2 na na 2390 0.3 1 4350 459 40
Tt BV? na na na na na na na na na na na na na na na na na na na na na na na na
Industrial SSL®® 100000 | 454 17.7 100000 | 2250 564 na 14000 20500 | 45400 | 13700 100000 | 800 na 48400 22700 100000 | 720 na 5680 5680 na 1140 100000
Residential SSL** 77800 313 39 15600 | 156 39 na 2800 1520 | 313 1220 23500 400 na 3590 1560 100000 | 55 na 391 391 na 78.2 23500
Borehole 50-603468
MD50-08-7888 | 50-603468 | 300.00-301.50 | QBTG |— — 0.674(3) | — — 0541 (U) | — 2.69 — — — — 488(J) | — — — — — — 123() |— — — 68.7 (J-)
MD50-08-7889 | 50-603468 | 350.00-351.00 |QCT | — — 152() |— — 052(U) |— 5.78 — — — 4660 (J) | — — — 2.64 — — — 2.46 — — 538 |—
MD50-08-7890 | 50-603468 | 400.00-401.50 | QBO — — 156 (V) |— — 0519 (V) |— — — — — — — — — — — — — 156 (V) |— — — —
MD50-08-7891 | 50-603468 | 450.00-451.50 |QBO | — — 111Q) |295 — 0541 (V) | — 757(3) |— — — 4930 — — — — — — — 1.94 — — — —
Borehole 50-24822
MD50-08-7940 | 50-24822 | 300.00-302.00 | QBT1G | — 1.08(U) |0818(J) |— — 054 (V) |— — — — — — — — — — 11Q) |— — 107(V) |— — — —
MD50-08-7941 | 50-24822 | 350.00-352.50 | QBT1G |— — 111Q) |— — 0.546 (U) | — 3.43 — — — — — — — — 115(3) |— — 111U |— — — —
MD50-08-7942 | 50-24822 | 400.00-402.00 |QBO | — 0676 (U) | 1.43(3) |— — 0519 (U) | — 6.36(J) |— — — 4280 — - — — — — — 1.04U) |— - - —
MD50-08-7943 | 50-24822 | 450.00-452.50 |QBO | — — 172 — — 0534 (U) | — 7.01 — — — 4330 — — — 205() |— — — 109 (U)) |— — — —
Borehole 50-603060
MD50-08-8148 | 50-603060 | 48.00-50.00 QBT3 |— 2(V) — — — — — — — — — — — — — — — — — 3.03 — — — —
MD50-08-8149 | 50-603060 | 99.00-100.00 |QBT3 |— — — — — — — — — — — — — — — — — — — 0989 () |— — — —
MD50-08-8150 | 50-603060 | 149.00-150.00 |QBT2 |— — — — — — — — — — — — — — — — — — — 151 — — — —
MD50-08-8151 | 50-603060 | 199.00-200.00 | QBTLV |— — — — — 0.494 (U) | — 6.92 — — — — — — — — — 0.000704 (J) | — 105() |— — — —
MD50-08-8152 | 50-603060 | 248.50-250.00 | QBT1V |— — — — — 0583 (V) |— 3.09 — — — — — — — — — — — 171 (J) — — — —
MD50-08-8153 | 50-603060 | 298.50-300.00 | QBT1G | — — 1.63(U) |— — 0543 (V) | — 269(0) |— — — — — — — — — — — 0.641()) |— — — —
MD50-08-8154 | 50-603060 | 360.00-362.00 | QCT — — 157 (U) [28.8 — 0523 (V) |— 3.88 — — — — — — 199 — — — — 157 () |[— — 4.6 —
MD50-08-8156 | 50-603060 |410.00-412.50 |QBO | — — 154 (V) |— — 0514 (V) | — 3240 |— — — 4050 — — — — — — — 0593() |— — — —
MD50-08-8182 | 50-603060 | 450.00-451.50 |QBO | — — 158 (U) |— — 0527 (U) | — 271() |— — — 3900 — — — — — — — 0763()) |— — — —
Borehole 50-603061
MD50-08-8192 | 50-603061 | 8.00-10.00 FILL — — — — — 0573(U) |— — — — — — — — — — 13.3 0.000648 (J) |— 3.67 — — — —
MD50-08-8193 | 50-603061 | 24.00-25.00 QBT3 |— — — — — — — — — — — — — — — — 2.03 — — 2.57 — — — —
MD50-08-8194 | 50-603061 |49.00-50.00 |QBT3 |— — — — — — — — — — — — — — — — 8.95 0.00212(J) |— 2.9 — — — —
MD50-08-8195 | 50-603061 | 97.50-100.00 |QBT2 |— — — — — — — — — — — — — — — — 2.02 0.00151 (J) — 2.2 — — — —
MD50-08-8196 | 50-603061 | 149.00-150.00 |QBT2 |— — — — — — — 833() |— — — — — — — — — 0.00236 — 2.38 — — — —
MD50-08-8197 | 50-603061 | 198.50-200.00 | QBTLV |— — — — — 0539 (U) |— 671() |— — — — — — — — — — — 054()) |— — — —
MD50-08-8198 | 50-603061 | 249.00-250.00 | QBT1G |— — 171 (V) |— — 0571 (V) |— — — — — 4160 — — — — — — — 171 (V) | — — — —
MD50-08-8199 | 50-603061 | 300.00-302.00 | QBT1G |— 112(U) |167(V) |— — — — 331 — — — — — — — — — — — 113(V) | — — — 92.7
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Table 6.2-1 (continued)

<
2 S @ L
_ § g 2 e | 5 E = é = | 5 g 3 é — o 5 % E _ e | §

Location E £ s | 2 | | E 5 s | £ 8| & c 3 5 2 | 2 s S 8 | & s | 2| 8| .
Sample ID ID Depth (ft) | Media | < < < @ @ 8 8 (& 3 3 3 2 g = - = = & g & Iz 3 8 =
Soil BV? 29200 0.83 8.17 295 1.83 04 6120 19.3 8.64 14.7 05 21500 22.3 4610 671 15.4 na? na 3460 1.52 1 915 39.6 48.8
Qbt 2,3BV? 7340 0.5 2.79 46 121 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5
Qbt 1v BV? 8170 0.5 1.81 26.5 17 04 3700 2.24 1.78 3.26 05 9900 18.4 780 408 2 na na 6670 0.3 1 6330 448 84.6
Qbt 1g, Qct, Qbo BV? 3560 0.5 0.56 25.7 1.44 04 1900 2.6 8.89 3.96 05 3700 135 739 189 2 na na 2390 0.3 1 4350 459 40
Tt BV? na na na na na na na na na na na na na na na na na na na na na na na na
Industrial SSL®® 100000 | 454 17.7 100000 | 2250 564 na 14000 20500 | 45400 | 13700 100000 | 800 na 48400 22700 100000 | 720 na 5680 5680 na 1140 100000
Residential SSL** 77800 313 39 15600 | 156 39 na 2800 1520 | 313 1220 23500 400 na 3590 1560 100000 | 55 na 391 391 na 78.2 23500
Borehole 50-603061 (continued)
MD50-08-8200 | 50-603061 | 350.00-352.00 | QCT — 1.2 (V) 1.03(J) |416 1.58 0598 (U) | — 9.06 — — — 5670 — 1770 — 6.6 — — — 119(U) |[— — 6.74 40.5
MD50-08-8221 | 50-603061 | 400.00-402.00 | QBO | — 055(Ud) [11(U) |— — — — 33 — — 055 (UJ) | — — — — — — — — 055(U) |— — — —
MD50-08-8222 | 50-603061 | 450.00-452.00 | QBO — 055(UJ) [11(VU) |— — — — 45 — — 0.55(UJ) | 3710 — — — 2.6 — — — 055U) |— — — —
Borehole 50-603062
MD50-08-8238 | 50-603062 | 48.50-50.00 QBT3 |— — — — — — — — — — — — — — — — — — — 155U) |[— — — —
MD50-08-8239 | 50-603062 |98.50-100.00 |QBT2 |— — 784(U) |— — — — 9.7 — — — — — — — — — — — 2.06 — — — —
MD50-08-8240 | 50-603062 | 148.50-150.00 | QBT2 |— — 797(U) |— 131 |— — 11 — — — — — — — — — — — 0.604(J) |— — — —
MD50-08-8241 | 50-603062 | 198.50-200.00 |QBT1V |— — 78(V) |— — 052(U) |— — — — — — — — — — — — — 156 (V) |— — — —
MD50-08-8242 | 50-603062 | 248.50-250.00 | QBT1G |— — 162(U) |— — 0538 (U) | — — — — — 3710 — — — — — — — 162(U) |— — — —
MD50-08-8243 | 50-603062 | 298.50-300.00 | QBT1G |— — 167 (V) |— — 0.557 (U) |— — — — — — — — — — — — — 167 (V) |— — — —
MD50-08-8244 | 50-603062 | 350.00-352.00 | QCT | — — 5.26 272 — — — 37 — — — 5490 — — 243 2371(Q) |— — — 159 U) |— — 529 |—
MD50-08-8245 | 50-603062 | 400.00-402.00 | QBO — — 0.828(J) |— — 0527 (V) |— 3.45 — — — 4430 — — — — — — — 1.12 (J) — — — —
MD50-08-8246 | 50-603062 | 450.00-452.00 | QBO | — 0.606 (J) | 2.42 466 () | — 0529 (U) | — 5.96 — — — 5830 — — 326() |— — — — 106 (U) |— - 6.31(J) | —
Borehole 50-603063
MD50-08-8282 | 50-603063 | 8.00-10.00 QBT3 |— — — — — — — — — — — — — — — — 2.49 — — 2.88 — — — —
MD50-08-8283 | 50-603063 | 23.50-25.00 QBT3 |— — — — — — — — — — — — — — — — 2.65 — — 221 — — — —
MD50-08-8284 | 50-603063 | 48.50-50.00 QBT3 |— — 791 (V) |— — — — — — — — — — — — — 35 0.00115 (J) — 3.66 — — — —
D50-08-8285 | 50-603063 | 97.50-99.00 QBT3 |— — — — — — — — — — — — — — — — 1.27 — — 2.97 — — — —
MD50-08-8286 | 50-603063 | 148.00-150.00 |QBT2 |— — — — — — — — — — — — — — — — — — — 2.59 — — — —
MD50-08-8287 | 50-603063 | 198.00-200.00 | QBT1V |— — — — — 0516 (U) | — 2.42 — — — — — — — — — — — 2.89 — — — —
MD50-08-8288 | 50-603063 | 248.00-250.00 | QBT1G |— — 174(U) |— — 0579 (U) | — 9.08 — — — 5390 — — 216 () |— — — — 2.28 — — — —
MD50-08-8311 | 50-603063 | 300.00-302.50 | QBT1G |— — 171V |— — 057(U) |— 325(0) |— — — — — — — — — 000176 () |— 171V |— — — —
MD50-08-8290 | 50-603063 | 400.00-402.50 |QBO | — — 171(V) |— — 0571 (V) | — — — — — 4920 — — — — — — — 171 | — — — —
MD50-08-8312 | 50-603063 | 450.00-452.00 | QBO — — 169 (V) |— — 0.564 (U) | — 2.7 — — — 4480 — — — 216 (J+) | — 0.000752 (J) | — 2.34 — — — —
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Table 6.2-1 (continued)

<
° E o &
Location E £ s | 2 | | E 5 s | £ 8| & c 3 5 2 | 2 s S 8 | & s | 2| 8| .
Sample ID ID Depth (ft) | Media | < < < @ @ 8 8 (& 3 3 3 = g = - = = & g & Iz A 8 =
Soil BV® 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 147 05 21500 22.3 4610 671 154 nad na 3460 | 1.52 1 915 39.6 48.8
Qbt 2,3 BV? 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 |03 1 2770 |17 63.5
Qbt 1v BV® 8170 05 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 184 780 408 2 na na 6670 |03 1 6330 |4.48 84.6
Qbt 1g, Qct, Qbo BV? 3560 05 0.56 25.7 1.44 0.4 1900 26 8.89 3.96 05 3700 135 739 189 2 na na 2390 |03 1 4350 | 4.59 40
Tt BV? na na na na na na na na na na na na na na na na na na na na na na na na
Industrial SSL*® 100000 | 454 17.7 100000 | 2250 | 564 na 14000 | 20500 | 45400 | 13700 100000 | 800 na 48400 22700 100000 | 720 na 5680 5680 na 1140 | 100000
Residential SSL** 77800 313 39 15600 | 156 39 na 2800 1520 | 313 1220 23500 400 na 3590 1560 100000 |55 na 391 391 na 78.2 23500
Borehole 50-603064
MD50-08-8328 | 50-603064 | 8.50-10.00 QBT3 | — — — — — — — — — — — — — — - — — — — 36(J) - — — —
MD50-08-8329 | 50-603064 | 23.00-25.00 QBT3 |— — — — — — — — — — — — — — — — — — — 412Q0) |— — — —
MD50-08-8330 | 50-603064 | 48.50-50.00 QBT3 |— — - - - - - - — — — — — — — — — — — 473Q) |— — — -
MD50-08-8331 | 50-603064 | 98.50-100.00 |QBT2 |— - — — — — — — — — - - — — - - - - — 156 UV) |— - - -
MD50-08-8332 | 50-603064 | 148.50-150.00 | QBT1V |— — — — — 0523 (V) | — — — — — — — — — — — — — 157 (V) |— — — —
MD50-08-8333 | 50-603064 | 198.50-200.00 | QBT1V |— - 2.38 — - 0518 (V) | — 323 - - - — — - — — — — — 155U) |— — — -
MD50-08-8334 | 50-603064 | 247.50-250.00 | QBT1G |— — 0.907(J) |— — 0538 (V) | — — — — — 4770 (J+) |— — — — — — — 0729 |— — — —
MD50-08-8335 | 50-603064 | 298.50-300.00 | QBT1G |— - 0.725(J) |— - 0.557 (U) | — 297 — - - - — - — — — - — 167(V) |— — — -
MD50-08-8336 | 50-603064 | 350.00-351.50 | QCT 3680 — 6.51 35.6 — — — 6.14 — 5.05 — 7320 — 1220 (J+) | 304 3.45 — — — 4.43 — — 7.85 —
MD50-08-8357 | 50-603064 | 400.00-401.50 | QBO — — 1470 |— — 0528 (V) | — — — — — 4500 — — — — — — — 1.7 — — — —
MD50-08-8358 | 50-603064 | 450.00-451.50 | QBO - - 15Q0) |— - 0.547 (V) | — 4.4 - - - - - - — — — — — 1.2 Q) — — — —
MD50-08-8359 | 50-603064 | 500.00-502.00 | QBO | — — 2.02 36.8 — 0.542 (V) | — 4.93 — — — 4280 — 1190 — 218 (J+) | — — — 0588(J) |— — 5.73 —
Note: Results are in mg/kg. Data qualifiers are defined in Appendix A.
@ BVs are from LANL (1998, 059730).
® ha = Not available.
© SSLs are from NMED (2006, 092513) unless indicated otherwise.
d SSLs for chromium and perchlorate are from http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm.
® _ = Not detected or not detected above BV.
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Table 6.2-2
Organic Chemicals Detected in Tuff in Phase Il Boreholes at MDA C
(<6 [«b]
g 5 s
2 5 « o 3 o 5 : g E
Location g & = % 75) % % 1< i<l <] =1
Q I = o o o o < = < <
Sample ID ID Depth (ft) Media £ £ Z Z Z I I & & & &
Industrial SSL? 33500 30900k 100000 8.26 8.26 8.26 8.26 2.34 234 309000 234
Residential SSL? 3730 2290p 22000 1.12 1.12 1.12 1.12 0.621 6.21 2290p 62.1
Boreholes 50-24769 and 50-603470
MD50-08-7444 | 50-24769 298.00-300.00 QBT1G —° — — 0.0022 (J) — — — — — — —
MD50-08-7446 | 50-603470 | 400.00-402.00 | QBO — — — 0.0081 — 0.0182 0.0047 — — — —
MD50-08-7450 | 50-603470 | 600.00-602.00 | QBO — — 0.00826 (J) | — — — — 0.0128 (J) | 0.0248(J) | — —
MD50-08-7441 | 50-603470 | 650.00-653.00 | TT — — — — — — — — — — —
Borehole 50-24820
MD50-08-7829 | 50-24820 | 300.00-303.00 | @BT1G | — — — — — | — — | — — — —
Borehole 50-603468
MD50-08-7891 | 50-603468 | 450.00-451.50 | QBO — — — — _ | — _ | — _ _ _
Borehole 50-24822
MD50-08-7942 | 50-24822 | 400.00-402.00 | QBO — — — 0.0104 — | — — | — — _ —
Borehole 50-603060
MD50-08-8151 | 50-603060 | 199.00-200.00 | QBT1V | — — — — — 0.0017 (J) | — — — — —
MD50-08-8156 | 50-603060 | 410.00—-412.50 QBO — — — — — 0.0052 — — — — —
Borehole 50-603061
MD50-08-8197 | 50-603061 | 198.50-200.00 | QBT1V | — — — 0.0181 — — — — — — —
MD50-08-8221 | 50-603061 | 400.00—-402.00 QBO — — — — — — — — — — —
MD50-08-8222 | 50-603061 | 450.00-452.00 | QBO — — — — — — — — — — —
Borehole 50-603062
MD50-08-8244 | 50-603062 | 350.00-352.00 | QCT 0.0185(J) | 0.0165(J) | 0.0206 (J) | — — — — 0.0182 (J) | 0.026(J) | 0.0812(J) | 0.0196 (J)
MD50-08-8245 | 50-603062 | 400.00-402.00 | QBO — — — — — — — — — — —
Borehole 50-603063
MD50-08-8282 | 50-603063 | 8.00-10.00 QBT3 — — — — — — 0.0018 (J) ‘ — — — —
Borehole 50-603064
MD50-08-8330 | 50-603064 | 48.50-50.00 QBT3 — — — — 0.109 — 0.0061 — — — —
MD50-08-8332 | 50-603064 | 148.50-150.00 QBT1V — — — 0.002 (J) — — — — — — —
MD50-08-8334 | 50-603064 | 247.50-250.00 | QBT1G | — — — 0.0093 — 0.0145 0.0078 — — — —
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Table 6.2-2 (continued)

2
= (5]
£ < g 5 <
S 2 8 > 2
= D = —~ [<b]
2 E = 3 <
=] [} = % & > = [} g
S < = = < @ = c (3]
< = [=% ® = 2 o o [ =
o = I c S = @ = @ = =
_ S P S & S S o 2 > = S 2
Location N S S > o 5 5 S g < S 5]
sample ID ID Depth (ft) Media 3 & 5 5 a T T 2 2 S & &
Industrial SSL? 100000 1370 27800 2310 2.34 24400 26500 23.4 300° 300 20500 30900
Residential SSL? 100000 347 3990 615 0.621 2290 2660 6.21 79.5° 79.5 1830 2290
Boreholes 50-24769 and 50-603470
MD50-08-7444 | 50-24769 298.00-300.00 | QBT1G — — — — — — — — — — — —
MD50-08-7446 | 50-603470 | 400.00-402.00 | QBO — — — — — — — — — — — —
MD50-08-7450 | 50-603470 | 600.00-602.00 | QBO — — — 0.0147 (J) — 0.0379 — — — — 0.0363 (J) 0.0283 (J)
MD50-08-7441 | 50-603470 | 650.00-653.00 | TT — 0.0995 (J) — — — — — — — — — —
Borehole 50-24820
MD50-08-7829 | 50-24820 | 300.00-303.00 | QBT1G | — | 01210) | — | — — — — — — — — _
Borehole 50-603468
MD50-08-7891 | 50-603468 | 450.00-451.50 | aBO | — | 00831() | — | — — — — — — _ — —
Borehole 50-24822
MD50-08-7942 | 50-24822 | 400.00-402.00 | Q@BO | — | — | — | — — — — — _ — — —
Borehole 50-603060
MD50-08-8151 | 50-603060 | 199.00-200.00 | QBT1V — — — — — — — — — — — —
MD50-08-8156 | 50-603060 | 410.00-412.50 | QBO — — — — — — — — — — — —
Borehole 50-603061
MD50-08-8197 | 50-603061 | 198.50-200.00 | QBT1V — — — — — — — — — — — —
MD50-08-8221 | 50-603061 | 400.00-402.00 | QBO — 0.34 (J) — — — — — — — — — —
MD50-08-8222 | 50-603061 | 450.00-452.00 | QBO — 0.1 (J) — — — — — — — — — —
Borehole 50-603062
MD50-08-8244 | 50-603062 | 350.00-352.00 | QCT — 0.12 (J) 0.02 (J) 0.018 (J) 0.0815 (J) 0.0239 (J) 0.0204 (J) 0.0723 (J) 0.0203 (J) 0.0178 (J) 0.0276 (J) 0.0217 (J)
MD50-08-8245 | 50-603062 | 400.00—-402.00 | QBO — 0.0828 (J) — 0.0184 (J) — — — — — — — —
Borehole 50-603063
MD50-08-8282 | 50-603063 | 8.00-10.00 QBT3 — 0.225 — — — — — — — — — —
Borehole 50-603064
MD50-08-8330 | 50-603064 | 48.50-50.00 QBT3 — — — — — — — — — — — —
MD50-08-8332 | 50-603064 | 148.50-150.00 | QBT1V 0.317 (J) — — — — — — — — — — —
MD50-08-8334 | 50-603064 | 247.50-250.00 | QBT1G — — — — — — — — — — — —
Note: Results are in mg/kg. Data qualifiers are defined in Appendix A.
& SSLs are from NMED (2006, 092513).
® Pyrene used as a surrogate based on structural similarity.
¢ — = Not detected.
¢ Naphthalene used as a surrogate based on structural similarity.
85

October 2009



MDA C Phase Il Investigation Report, Revision 1

October 2009 86 EP2009-0465



MDA C Phase Il Investigation Report, Revision 1

Table 6.2-3
Radionuclides Detected or Detected above BVs/FVs in Tuff in Phase Il Boreholes at MDA C
& - D 0
: | 2| 5| § |5
2 S = ‘= ‘=
Sample ID Location ID Depth (ft) Media § o % % %
Soil BV? na’ 0.054° | 2.59 0.2 2.29
Qbt 2, Qbt 3 BV? na na 1.98 0.09 1.93
Qbt 1v BV® na na 3.12 0.14 3.05
Qbt 1g, QBO BV? na na 4 0.18 3.9
Tt BV? na na na na na
Industrial SAL? 9.7 210 1500 87 430
Residential SAL® 2.4 33 170 17 86
Boreholes 50-24769 and 50-603470
MD50-08-7443 | 50-24769 248.00-250.00 | QBT1G | —° — — 0.26 —
MD50-08-7444 | 50-24769 298.00-300.00 | QBT1G | — — — 0.201 —
MD50-08-7450 | 50-603470 | 600.00-602.00 | QBO — — — 0.226 —
MD50-08-7441 50-603470 | 650.00-653.00 | TT — — 1.02 0.0673 0.912
Borehole 50-24771
MD50-08-7616 | 50-24771 198.00-200.00 | QBT1V | — — — 0.189 —
MD50-08-7617 | 50-24771 248.50-250.00 | QBT1G | — — — 0.22 —
MD50-08-7618 | 50-24771 297.50-300.00 | QBT1G | — — —_ 0.199 —_
Borehole 50-24783
MD50-08-7647 | 50-24783 248.50-250.00 | QBT1V | — — — 0.156 —
MD50-08-7648 | 50-24783 298.50-300.00 | QBT1G | — — — 0.181 —
Borehole 50-24784
MD50-08-7677 | 50-24784 | 400.00-402.00 | @BO | 0.062 | — —  Jo.19 —
Borehole 50-24813
MD50-08-7707 | 50-24813 248.50-250.00 | QBT1V | — — — 0.175 —
MD50-08-7708 | 50-24813 298.00-300.00 | QBT1G | — — — 0.25 —
Borehole 50-24820
MD50-08-7829 | 50-24820 300.00-303.00 | QBT1G | — — — 0.26 —
MD50-08-7828 | 50-24820 600.00-602.50 | QBO — — — 0.359 —
Borehole 50-603468
MD50-08-7888 | 50-603468 | 300.00-301.50 | QBT1G | — — — 0.182 —
MD50-08-7890 | 50-603468 | 400.00-401.50 | QBO — — — 0.185(J) | —
Borehole 50-603060
MD50-08-8151 50-603060 | 199.00-200.00 | QBT1V | — — — 0.237 —
MD50-08-8153 | 50-603060 | 298.50-300.00 | QBT1G | — — — 0.224 —_
MD50-08-8156 | 50-603060 | 410.00—-412.50 | QBO — — — 0.19 —
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Table 6.2-3 (continued)

g 2
< | &z 8 |3
3 £ o o o
t | 2| 5| § |5
= S = ‘= 'Z
Sample ID Location ID Depth (ft) Media é = S %‘ %‘
Soil BV? na’ 0.054° | 259 | 0.2 2.29
Qbt 2, Qbt 3 BV? na na 1.98 0.09 1.93
Qbt 1v BV® na na 3.12 0.14 3.05
Qbt 1g, QBO BV? na na 4 0.18 3.9
Tt BV® na na na na na
Industrial SAL 9.7 210 1500 | 87 430
Residential SAL® 2.4 33 170 17 86
Borehole 50-603061
MD50-08-8192 | 50-603061 | 8.00-10.00 FILL — 0.195 — — —
MD50-08-8196 | 50-603061 149.00-150.00 | QBT2 — — — 0.0984 —
MD50-08-8199 | 50-603061 300.00-302.00 | QBT1G | — — — 0.237 —
Borehole 50-603062
MD50-08-8239 | 50-603062 | 98.50—100.00 QBT2 — — — 0.11 —_
MD50-08-8240 | 50-603062 | 148.50-150.00 | QBT2 — — — 0.0989 —
MD50-08-8241 50-603062 | 198.50-200.00 | QBT1V | — — — 0.198 —
MD50-08-8242 | 50-603062 | 248.50-250.00 | QBT1G | — — — 0.242 —
MD50-08-8246 | 50-603062 | 450.00-452.00 | QBO — — — 0.214 —
Borehole 50-603063
MD50-08-8282 | 50-603063 | 8.00—10.00 QBT3 — 0.0371 | — — —
MD50-08-8284 | 50-603063 | 48.50-50.00 QBT3 — — — 0.107 —
MD50-08-8285 | 50-603063 | 97.50-99.00 QBT3 — — — 0.101 —
MD50-08-8287 | 50-603063 | 198.00-200.00 | QBT1V | — — — 0.15 —
MD50-08-8288 | 50-603063 | 248.00-250.00 | QBT1G | — — — 0.237 —_
MD50-08-8311 50-603063 | 300.00-302.50 | QBT1G | — — — 0.189 —
Borehole 50-603064
MD50-08-8328 | 50-603064 | 8.50-10.00 QBT3 — — — 0.103 —
MD50-08-8330 | 50-603064 | 48.50-50.00 QBT3 — — — 0.116 —
MD50-08-8334 | 50-603064 | 247.50-250.00 | QBT1G | — — — 0.222 —
MD50-08-8335 | 50-603064 | 298.50-300.00 | QBT1G | — — — 0.224 —
MD50-08-8359 | 50-603064 | 500.00-502.00 | QBO — —_ — 0.221 —

Note: Results are in pCi/g. Data qualifiers are defined in Appendix A.
@ BVs are from LANL (1998, 059730).
b .

na = Not available.

°Fv applies to samples collected from 0-0.5 ft only.

9 SALs are from LANL (2005, 088493).

© _ = Not detected or not detected above BV.
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Table 6.3-1
VOCs Detected in Pore Gas in Phase |l Boreholes at MDA C
@ —
@ £ & s —_ —_ —_ & =
Z £ = ®© < & < 0 -
_ g | 2| , | E| E | E| 5| 2|5 F
S| | = | 3| £ |&8| 8| | 2e|%5 2| =2|2|e|2]|68
. | 2| B S 8|2 % | 3|5 |g|3|85| 8 |E| e E ElE
Location £ S 3 5 5 8 8 E 5 3 S |2%| =2 = = = = = 8
Sample ID D Depth(t) | Meda | & | & | 8 | 2 | 2 | 8| 8§ |6 |6 | 6|6 |88| 8 | 8|88 |8 8| %8
Boreholes 50-24769 and 50-603470
MD50-08-7459 50-24769 200.00-200.00 | Pore-Gas | —* — — — — — 550 — — 1500 — — 1700 — — — 490 — —
MD50-08-7460 50-24769 | 250.00-250.00 | Pore-Gas | — — — — — — 570 — — 1200 | — — 1600 — — — 410 — —
MD50-08-7451 50-24769 300.00-300.00 | Pore-Gas | — — — — — — 630 — — 980 — — 1500 — — — 330 — —
MD50-08-7465 50-603470 | 351.00-351.00 | Pore-Gas | — — — — — — 71 — — 97 — — 340 — — — — — —
MD50-08-7464 50-603470 | 450.00-450.00 | Pore-Gas | — — — — — — — — — — — — — — — — — — —
MD50-08-7461 50-603470 | 650.00-650.00 | Pore-Gas | — — — — — 27 — — — — — — 140 — — — — — —
Boreholes 50-24771 and 50-603471
MD50-08-7626 50-24771 200.00-200.00 | Pore-Gas | — — — — — — 2400 — — 3400 — — 1600 — — — 800 — —
MD50-08-7627 50-24771 250.00-250.00 | Pore-Gas | — — — — — — 2100 — — 2700 | — — 1600 — — — 700 — —
MD50-08-7625 50-24771 300.00-300.00 | Pore-Gas | — — — — — — 1200 — — 1500 — — 1100 — — — 510 — —
MD50-08-7628 50-603471 | 360.00-360.00 | Pore-Gas | — — — — — — 680 — — 600 — — 780 — — — 200 — —
MD50-08-7629 50-603471 | 410.00-410.00 | Pore-Gas | — — — — — — 600 — — 710 — — 230 — — — 220 — —
MD50-08-7630 50-603471 | 450.00-450.00 | Pore-Gas | — — — — — — 450 — — 1100 | — — — — — — 290 — —
MD50-09-3534 50-603471 | 450.00-450.00 | Pore-Gas | — — — — — — 210 — — 960 — — — — — — 200 — —
Boreholes 50-24783 and 50-603472
MD50-08-7656 50-24783 200.00-200.00 | Pore-Gas | — — — — — — 350 — — 720 — — 320 — — — 190 110 —
MD50-08-7657 50-24783 250.00-250.00 | Pore-Gas | — — — — — — 490 — — 710 — — 400 — — — 210 93 —
MD50-08-7655 50-24783 300.00-300.00 | Pore-Gas | — — — — — — 570 — 250 640 — — 480 — — — 190 — —
MD50-08-7658 50-603472 | 364.00-364.00 | Pore-Gas | — — — — — — 170 — 50 140 — — 170 — — — 32 16 —
MD50-08-7659 50-603472 | 414.00-414.00 | Pore-Gas | 86 — — — — — 130 — — 38 — — 130 — — — — — —
MD50-08-7660 50-603472 | 450.00-450.00 | Pore-Gas | 56 — — — — 38 240 — — 42 — — 260 — — — — — —
Borehole 50-24784
MD50-08-7691 50-24784 362.00-362.00 | Pore-Gas 18 — — — 4.8 17 330 — — 16 — — 170 — — 54 3.5 — —
MD50-08-7690 50-24784 | 411.00-411.00 | Pore-Gas | — — — — — 22 370 — — 7.3 — — 210 — — 4.4 — — —
MD50-08-7689 50-24784 | 450.00-450.00 | Pore-Gas | — — — — — 14 120 — — — — — 83 — — — — — —
Borehole 50-24813
MD50-08-7716 50-24813 200.00-200.00 | Pore-Gas | — — — — — — 2400 — — 2300 — — 2400 — — — 690 — —
MD50-08-7717 50-24813 250.00-250.00 | Pore-Gas 120 | — — — — — 260 — — 440 — — 250 — — — 130 — —
MD50-08-7715 50-24813 300.00-300.00 | Pore-Gas | — — — — — — 360 — — 420 — — 430 — — — 130 — —
MD50-08-7721 50-24813 358.00-358.00 | Pore-Gas | — — — — — 29 640 — — 500 — — 980 — — — 170 — —
MD50-08-7720 50-24813 | 408.00-408.00 | Pore-Gas | — — — — — — 500 — — 220 — — 960 — — — 85 — —
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] —
@ g s E | | | - %3
2 = | B G < ) =
<5} o @ @ g = = — k=) )
% 2l 5 |2 s S5 § gl gz | &
S| | x| 3| £ | &| 8| | e|u% 2| E|E|2|2]c¢
o | 2| 2] 2| 5| £ 2 | £E| 5| 2 |e8| 8B | &8 | &8 | 8| 8| ¢8| _
e | 2|85 | 5| 5|5 5 | 8|8 €| 2|gs 2|/ e|g gl
Location 2 S I s s 8 8 S S 5 s |28 2 = = 2 = = S
Sample ID D Depth(f) | Media | & | & | 8 | 8 | &8 | 8| 8 | 6| 85|85 | 5|88 8 |8 |8 |58 |8]| 8|8
MD50-08-7719 50-24813 | 450.00-450.00 | Pore-Gas | — — — — — — 280 — — — — — 610 — — — — — —
MD50-08-7718 50-24813 | 600.00-600.00 | Pore-Gas | — — — — — 14 110 — — — — — 240 — — — — — —
Borehole 50-603383
MD50-08-14863 | 50-603383 | 286.00-286.00 | Pore-Gas | 26 — — 12 4.7 — 120 43 — 27 — 8.7 83 4 — 11 14 69 —
MD50-08-14864 | 50-603383 | 359.00-359.00 | Pore-Gas 14 11 — 18 5.6 39 — 6.4 — — — — — — — — — — —
MD50-08-14865 | 50-603383 | 408.00-408.00 | Pore-Gas | — 4.3 — 50 — — 250 25 14 ) | 7.9 — 8.4 210 — — 10 6.2 —
MD50-08-14866 | 50-603383 | 450.00-450.00 | Pore-Gas | — 4.7 — 39 3.6 — 140 21 13 () | 5.7 — 8.5 170 — — 6.8 4.8 5.9 —
Borehole 50-603467
MD50-08-14858 | 50-603467 | 287.00-287.00 | Pore-Gas | — — — — — — 630 — — 530 — — 340 — — — 160 — —
MD50-08-14860 | 50-603467 | 360.00-360.00 | Pore-Gas | — — — — — — 340 — — 230 — — 200 — — — 76 — —
MD50-08-14859 | 50-603467 | 409.00-409.00 | Pore-Gas | — | — — — — — 300(J) | — — 82() | — — 200 (J) | — — — — — —
MD50-08-14857 | 50-603467 | 500.00-500.00 | Pore-Gas | — — — — — — 270 — — 54 — — 230 — — — — — —
MD50-08-14856 | 50-603467 | 600.00-600.00 | Pore-Gas 140 | — — 140 45 — 310 27 — 52 — — 230 — — — — — 160
Borehole 50-603468
MD50-08-7894 50-603468 | 300.00-300.00 | Pore-Gas | — — — — — — 580 — — 370 — — 670 — — — 140 | — —
MD50-08-7895 50-603468 | 354.00-354.00 | Pore-Gas | — — — — — — 500 — — 190 — — 640 — — — — — —
MD50-08-7896 50-603468 | 403.00-403.00 | Pore-Gas | — — — — — — 370 — — 85 — — 450 — — — — — —
MD50-08-7897 50-603468 | 450.00-450.00 | Pore-Gas 180 | — — — 78 — 270 — — 140 — — 260 — — — — — —
Borehole 50-24822
MD50-08-7949 50-24822 351.00-351.00 | Pore-Gas | — — — — — 9.6 21 — — 20 — — 63 — — — 5.5 — —
MD50-08-7948 50-24822 | 402.00-402.00 | Pore-Gas | — — — — — — 210 — — 64 — — 530 — — — — — —
MD50-08-7947 50-24822 | 450.00-450.00 | Pore-Gas | — — — — — 18 160 — — 31 — — 430 — — — — — —
Boreholes 50-603060 and 50-603503
MD50-08-8161 50-603060 | 50.00-50.00 Pore-Gas | 11 — — — 24 — 15 — — 29 — — 19 — — — 3.7 7.6 53
MD50-08-8160 50-603060 | 100.00-100.00 | Pore-Gas 12 — — — — 2.8 34 — — 60 — — 35 — 3.5 — 8.8 21 —
MD50-08-8159 50-603060 | 150.00-150.00 | Pore-Gas | 20 — — — — — 18 — — 27 — — 17 — — — 4.5 10 —
MD50-08-8158 50-603060 | 200.00-200.00 | Pore-Gas | — — — — — — 36 — — 34 — — 28 — — — 8.5 12 —
MD50-08-8157 50-603060 | 250.00-250.00 | Pore-Gas 17 — — — — — 57 — — 50 — — 47 — — — 13 14 —
MD50-08-8162 50-603503 | 347.00-347.00 | Pore-Gas | 49 — — — 6.7 8 24 — — 25 34 — 23 — — — 5.8 — —
MD50-08-8163 50-603503 | 397.00-397.00 | Pore-Gas 18 — — — 3.2 — 22 — — 46 — — 19 — — — 4.7 9.2 —
MD50-08-8164 50-603503 | 450.00-450.00 | Pore-Gas | 57 — — — 22 130 88 — — 12 — — 68 — — — 5.6 — —
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Table 6.3-1 (continued)

w Lo |
S —_ —_— —_ —
= £ o) B ST T o | o
© S @ - S = = = o, T
o = 5 ® § Is| B e | 2| 2| 2| &
o T | 3 S S S o | 35| 2 s | 8| 2| 2| 8
T o D’ 2 @ = 2 E S |f9| B 3 3 3 3 s
o g 5 =3 S 2 ' 2 = S s |es5| ¢ < < o o o S
. S & 5 S =) & & o o S S | 82 ] S S S S S 2
Location S g s s g 2 g S S S S |S58| 5 5 S 5 5 5 8
Sample ID ID Depth (ft) Media < & @ @ @ S S ) S S S |aeg| A a a a a a 0
Borehole 50-603061
MD50-08-8206 | 50-603061 | 13.00-13.00 Pore-Gas | — | — — — — — — — — — 35 | — 510 — — 24 — — | =
MD50-08-8205 | 50-603061 | 25.00-25.00 Pore-Gas | — | — — — — — — — — — — — 46 — — 6.3 — — | =
MD50-08-8204 | 50-603061 | 50.00-50.00 Pore-Gas | 40 | — — — — — — — — 42 — — 64 — — 30 — — | =
MD50-08-8203 | 50-603061 | 100.00-100.00 | Pore-Gas | 16 | — — — 28 | — 6 — — 5.8 86 | — 63 — — 90 — — | =
MD50-08-8202 | 50-603061 | 150.00-150.00 | Pore-Gas | — | — — — — — — — — — — — 220 — — 1200 | — — | =
MD50-08-8201 | 50-603061 | 185.00-185.00 | Pore-Gas | — | — — — — — — — — — — — 200 — — 500 | — — | =
MD50-08-8230 | 50-603061 | 228.00-228.00 | Pore-Gas | — | — — — — — 130 — — — — — 340 — — 1600 | — - | =
MD50-08-8231 | 50-603061 | 274.00-274.00 | Pore-Gas | — | — — — — 25 120 — — — — — 280 — — 710 | — — | =
MD50-08-8209 | 50-603061 | 347.00-347.00 | Pore-Gas | — | — — — — 36 |73 — — — — — 20 — — 18 — — | =
MD50-08-8208 | 50-603061 | 397.00-397.00 | Pore-Gas | 29 | 53 10 — — 16 16 — — — 33 | — 51 — — 33 — — 15
MD50-08-8207 | 50-603061 | 450.00-450.00 | Pore-Gas | 35 |57 | — — 5.9 59 36 — — — — — 130 — — 44 — — | =
Borehole 50-603062
MD50-08-8251 | 50-603062 | 50.00-50.00 Pore-Gas | 12 | — — — — — 8.1 — — 16 — — 31 — — — — — | =
MD50-08-8250 | 50-603062 | 100.00-100.00 | Pore-Gas | — | — — — — — 49 — — 36 — — 180 — — — — — | =
MD50-08-8249 | 50-603062 | 150.00-150.00 | Pore-Gas | — | — — — — — 44 — — 33 — — 180 — — — — — | =
MD50-08-8248 | 50-603062 | 200.00-200.00 | Pore-Gas | — | — — — — — 40 — — 26 — — 160 — — — — — | =
MD50-08-8247 | 50-603062 | 250.00-250.00 | Pore-Gas | — | — — — — — 44 — — 19 — — 170 — — — — — | =
MD50-08-8252 | 50-603062 | 337.00-337.00 | Pore-Gas | 170 | — — — 22 58 |83 — — — — — 46 — — — — — | =
MD50-08-8253 | 50-603062 | 387.00-387.00 | Pore-Gas | — | — — — — 15 28 — — — — — 110 — — — — — | =
MD50-08-8254 | 50-603062 | 450.00-450.00 | Pore-Gas | — | — — — — 27 14 — — — — — 71 — — — — — | =
Borehole 50-603063
MD50-08-8296 | 50-603063 | 10.00-10.00 Pore-Gas | 12 | — — — — — 6.7 — — 9.9 — — 35 — — 6.3 — — | =
MD50-08-8295 | 50-603063 | 25.00-25.00 Pore-Gas | 17 | — — — — — — — — 12 — — 14 — — 55 — — | =
MD50-08-8294 | 50-603063 | 50.00-50.00 Pore-Gas | 12 | — — — — — 12 — — 25 — — 36 5.1 — 17 — - | =
MD50-08-8291 | 50-603063 | 99.00-99.00 Pore-Gas | 50 | — — — — — 31 — — 100 | — — 80 21 — 51 12 — —
MD50-08-8292 | 50-603063 | 150.00-150.00 | Pore-Gas | — | — — — — — 160 — 91 270 | — — 310 43 — 180 | 48 — | =
MD50-08-8293 | 50-603063 | 200.00-200.00 | Pore-Gas | — | — — — — — 240 — 130 [ 390 | — — 430 34 — 210 | 82 — | =
MD50-09-1668 | 50-603063 | 347.00-347.00 | Pore-Gas | — | — — — — 46 |45 — — 31 — — 72 — — 7 69 | — |—
MD50-09-1667 | 50-603063 | 397.00-397.00 | Pore-Gas | — | — — — — 63 200 — — 170 | — — 240 23 — — 22 — | =
MD50-09-1666 | 50-603063 | 450.00-450.00 | Pore-Gas | — | — — — — 55 140 — — 130 | — — 200 20 — — 15 — | =
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Borehole 50-603064
MD50-08-8343 50-603064 | 25.00-25.00 Pore-Gas — — — — — 50 160 — — 480 — — 620 — — 530 150 — —
MD50-08-8342 50-603064 | 66.00-66.00 Pore-Gas — — — — — — — — — — — — — — — — — — 9.3
MD50-08-8344 50-603064 | 113.00-113.00 | Pore-Gas — — — — — — — — — 170 — — 120 — — 100 — — —
MD50-08-8345 50-603064 | 176.00-176.00 | Pore-Gas — — — — — — 230 — — 480 — — 720 — — 540 190 — —
MD50-08-8338 50-603064 | 200.00-200.00 | Pore-Gas — — — — — — 56 — — 140 — — 170 — — 100 47 — —
MD50-08-8337 50-603064 | 250.00-250.00 | Pore-Gas 16 20 — — — — 11 — — 43 6.3 — 34 — — 23 18 — —
MD50-08-8341 50-603064 | 332.00-332.00 | Pore-Gas 50 6.8 — — 12J) | — — — — — — — — — — — — — —
MD50-08-8340 50-603064 | 400.00-400.00 | Pore-Gas 8.2 64 6.8 — — — — — — — 42 — — — — — — — —
MD50-08-8339 50-603064 | 500.00-500.00 | Pore-Gas — 3.2 — — — — — — — — — — — — — — — — —
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Table 6.3-1 (continued)
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Boreholes 50-24769 and 50-603470
MD50-08-7459 50-24769 | 200.00-200.00 | Pore-Gas | — — 780 — — — 670 — — 940 — 57000 — — — — —
MD50-08-7460 50-24769 | 250.00-250.00 | Pore-Gas | — — 860 — — — 590 — — 800 — 56000 — — — — —
MD50-08-7451 50-24769 | 300.00-300.00 | Pore-Gas | — — 970 — — — 610 — — 680 — 60000 — — — — —
MD50-08-7465 50-603470 | 351.00-351.00 | Pore-Gas | — — 120 — — — — — — — — 8700 — — — — —
MD50-08-7464 50-603470 | 450.00-450.00 | Pore-Gas | — — — — — — — — — — — 150 — — — — —
MD50-08-7461 50-603470 | 650.00-650.00 | Pore-Gas | — — — — — — — — — — — 180 — — — — —
Boreholes 50-24771 and 50-603471
MD50-08-7626 50-24771 | 200.00-200.00 | Pore-Gas | — — 2800 | — — — 2500 — — 780 — 88000 — — — — —
MD50-08-7627 50-24771 | 250.00-250.00 | Pore-Gas | — — 2900 | — — — 2300 — — 600 — 91000 — — — — —
MD50-08-7625 50-24771 | 300.00-300.00 | Pore-Gas | — — 2200 | — — — 1600 — — — — 69000 — — — — —
MD50-08-7628 50-603471 | 360.00-360.00 | Pore-Gas | — — 890 — — — 820 — — — — 43000 — — — — —
MD50-08-7629 50-603471 | 410.00-410.00 | Pore-Gas | — — 900 — — — 790 — — — — 43000 — — — — —
MD50-08-7630 50-603471 | 450.00-450.00 | Pore-Gas | — — 940 — — — 880 — — — — 48000 — — — — —
MD50-09-3534 50-603471 | 450.00-450.00 | Pore-Gas | — — 680 — — — 950 — — — — 34000 — — — — —
Boreholes 50-24783 and 50-603472
MD50-08-7656 50-24783 | 200.00-200.00 | Pore-Gas | — — 760 — — — 1400 — — 140 — 21000 — — — — —
MD50-08-7657 50-24783 | 250.00-250.00 | Pore-Gas | — — 890 — — — 1900 — — 140 — 28000 — — — — —
MD50-08-7655 50-24783 | 300.00-300.00 | Pore-Gas | — — 850 — — — 2000 — — — — 30000 — — — — —
MD50-08-7658 50-603472 | 364.00-364.00 | Pore-Gas | — — 100 — — — 440 — — 38 — 6900 — — — — —
MD50-08-7659 50-603472 | 414.00-414.00 | Pore-Gas | — — 47 — — — 190 — — — — 4700 — — — — —
MD50-08-7660 50-603472 | 450.00-450.00 | Pore-Gas | — — 52 — — — 230 — 29 — — 6500 — — — — —
Borehole 50-24784
MD50-08-7691 50-24784 | 362.00-362.00 | Pore-Gas | — — 45 — — — 800 — — 36 14 1600 17 — — — —
MD50-08-7690 50-24784 | 411.00-411.00 | Pore-Gas | — — — — — — 440 — 42 20 8.1 1200 18 — — — —
MD50-08-7689 50-24784 | 450.00-450.00 | Pore-Gas | — — — — — — 130 — 3.3 — — 350 7.4 — — — —
Borehole 50-24813
MD50-08-7716 50-24813 | 200.00-200.00 | Pore-Gas | — — 2300 | — — — 940 — — — — 78000 — — — — —
MD50-08-7717 50-24813 | 250.00-250.00 | Pore-Gas | — — 540 — — — 130 — — — — 13000 53 — — — —
MD50-08-7715 50-24813 | 300.00-300.00 | Pore-Gas | — — 500 — — — 210 — — — — 19000 — — — — —
MD50-08-7721 50-24813 | 358.00-358.00 | Pore-Gas | — — 640 — — — 350 — — — — 40000 — — — — —
MD50-08-7720 50-24813 | 408.00-408.00 | Pore-Gas | — — 310 — — — 270 — — — — 32000 — — — — —
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MD50-08-7719 50-24813 | 450.00-450.00 | Pore-Gas | — — — 140 — — — — — — — — 15000 — — — — —
MD50-08-7718 50-24813 | 600.00-600.00 | Pore-Gas | — — — — — 14 — 19 — — — — 2400 15 — — — —
Borehole 50-603383
MD50-08-14863 | 50-603383 | 286.00-286.00 | Pore-Gas | — — — 14 — — — 400 — 5.1 150 46 1700 10 — — — —
MD50-08-14864 | 50-603383 | 359.00-359.00 | Pore-Gas | 4.4 6.7 — — — 7.5 — — — 27 — — 16 — — — 4.7 12
MD50-08-14865 | 50-603383 | 408.00-408.00 | Pore-Gas | — — — 4.4 — — — 320 — 16 89 19 1600 20 — — — —
MD50-08-14866 | 50-603383 | 450.00-450.00 | Pore-Gas | — — — 3.7 — — — 290 86 16 170 12 1400 14 — — — —
Borehole 50-603467
MD50-08-14858 | 50-603467 | 287.00-287.00 | Pore-Gas | — — — 580 — — — 980 — — — — 21000 — — — — —
MD50-08-14860 | 50-603467 | 360.00-360.00 | Pore-Gas | — — — 250 — — — 560 — — — — 14000 — — — — —
MD50-08-14859 | 50-603467 | 409.00-409.00 | Pore-Gas | — — — 78(1) | — — — 450 (J) | — — — — 11000 (J) | — — — — —
MD50-08-14857 | 50-603467 | 500.00-500.00 | Pore-Gas | — — — 40 — — — 280 — — — — 10000 — — — — —
MD50-08-14856 | 50-603467 | 600.00-600.00 | Pore-Gas | — 160 — 32 630 58 — 200 35 — — — 6900 — — — — —
Borehole 50-603468
MD50-08-7894 50-603468 | 300.00-300.00 | Pore-Gas | — — — 430 — — — 350 — — — — 32000 — — — — —
MD50-08-7895 50-603468 | 354.00-354.00 | Pore-Gas | — — — 230 — — — 260 — — — — 24000 — — — — —
MD50-08-7896 50-603468 | 403.00-403.00 | Pore-Gas | — — — 100 — — — 280 — — — — 18000 — — — — —
MD50-08-7897 50-603468 | 450.00-450.00 | Pore-Gas | — — — 120 — — — 200 340 — — — 18000 — — — — —
Borehole 50-24822
MD50-08-7949 50-24822 351.00-351.00 | Pore-Gas | — — — 21 — — — 16 — — — — 1900 — — — — —
MD50-08-7948 50-24822 | 402.00-402.00 | Pore-Gas | — — — 51 — — — 46 — — — — 12000 — — — — —
MD50-08-7947 50-24822 | 450.00-450.00 | Pore-Gas | — — — 22 — — — — — — — — 7700 — — — — —
Boreholes 50-603060 and 50-603503
MD50-08-8161 50-603060 | 50.00-50.00 Pore-Gas | — — — 5.8 — — — 110 — 9.2 20 8.5 590 — — — — —
MD50-08-8160 50-603060 | 100.00-100.00 | Pore-Gas | — — — 14 — — — 210 — 14 52 20 1200 — — — — —
MD50-08-8159 50-603060 | 150.00-150.00 | Pore-Gas | — — — 9.2 — — — 93 — 52 29 10 620 — — — — —
MD50-08-8158 50-603060 | 200.00-200.00 | Pore-Gas | — — — 24 — — — 160 — 13 21 9.7 1400 — — — — —
MD50-08-8157 50-603060 | 250.00-250.00 | Pore-Gas | — — — 45 — — — 240 — 18 34 16 2200 — — — — —
MD50-08-8162 50-603503 | 347.00-347.00 | Pore-Gas | — — — 28 — — — 72 — — 24 7.7 970 — — — — —
MD50-08-8163 50-603503 | 397.00-397.00 | Pore-Gas | — — — 9.8 — — — 190 — — 21 9.7 990 — — — — —
MD50-08-8164 50-603503 | 450.00-450.00 | Pore-Gas | — — — 13 — — — 120 — — — — 2000 — — — — —
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Borehole 50-603061
MD50-08-8206 50-603061 | 13.00-13.00 Pore-Gas | — — — — — — — — 8.2 — 31 2400 260 58 5.6 — — — —
MD50-08-8205 50-603061 | 25.00-25.00 Pore-Gas | — — — — — — — — — — 56 240 55 28 — — — — —
MD50-08-8204 50-603061 | 50.00-50.00 Pore-Gas | — — — — — — — — 22 — 260 640 320 170 — — — — —
MD50-08-8203 50-603061 | 100.00-100.00 | Pore-Gas | — — — — — — — — 30 — 49 2400 520 290 — — — — —
MD50-08-8202 50-603061 | 150.00-150.00 | Pore-Gas | — — — — 86 — — — 130 — 52 25000 | 4800 1800 — — — — —
MD50-08-8201 50-603061 | 185.00-185.00 | Pore-Gas | — — — — 27 — — — 84 — 670 13000 | 2600 1200 — — — — —
MD50-08-8230 50-603061 | 228.00-228.00 | Pore-Gas | — — — — 100 — — — 180 — — 31000 | 4800 3400 — — — — —
MD50-08-8231 50-603061 | 274.00-274.00 | Pore-Gas | — — — — — — — — 94 — — 16000 1900 2300 — — — — —
MD50-08-8209 50-603061 | 347.00-347.00 | Pore-Gas | — — — — — — — — 5.7 — 5.4 560 28 110 — — — — —
MD50-08-8208 50-603061 | 397.00-397.00 | Pore-Gas | 9.2 75) |53 110 — — 50 6.6 7.4 — 83 900 32 200 6.1 8.7 — 11 32
MD50-08-8207 50-603061 | 450.00—450.00 | Pore-Gas | — — 13 — — 110 — — 8.4 — 5.6 1400 30 230 12 — — — —
Borehole 50-603062
MD50-08-8251 50-603062 | 50.00-50.00 Pore-Gas | — — — — — — — — 11 — 59 40 13 1200 — — — — —
MD50-08-8250 50-603062 | 100.00-100.00 | Pore-Gas | — — — — — — — — — — 15 190 28 5100 — — — — —
MD50-08-8249 50-603062 | 150.00-150.00 | Pore-Gas | — — — — — — — — — — — 200 27 5000 — — — — —
MD50-08-8248 50-603062 | 200.00-200.00 | Pore-Gas | — — — — — — — — — — 66 170 23 4500 — — — — —
MD50-08-8247 50-603062 | 250.00-250.00 | Pore-Gas | — — — — — — — — — — — 150 — 4100 — — — — —
MD50-08-8252 50-603062 | 337.00-337.00 | Pore-Gas | — — — — — — — — — — 45 18 — 330 — — — — —
MD50-08-8253 50-603062 | 387.00-387.00 | Pore-Gas | — — — — — — — — — — — 35 — 1200 71 — — — —
MD50-08-8254 50-603062 | 450.00-450.00 | Pore-Gas | — — — — — — — — — — 4 9.5 — 400 — — — — —
Borehole 50-603063
MD50-08-8296 50-603063 | 10.00-10.00 Pore-Gas | — — — — — — — — 52 — 94 390 65 450 — — — — —
MD50-08-8295 50-603063 | 25.00-25.00 Pore-Gas | — — — — — — — — 36 — 190 100 33 370 — — — — —
MD50-08-8294 50-603063 | 50.00-50.00 Pore-Gas | — — — — — — — — 85 — 90 320 85 880 — — — — —
MD50-08-8291 50-603063 | 99.00-99.00 Pore-Gas | — — — — 7.5 — — — 170 — 920 920 250 2200 — — — — —
MD50-08-8292 50-603063 | 150.00-150.00 | Pore-Gas | — — — — 28 — — — 670 — 1000 3200 680 8600 33 — — — —
MD50-08-8293 50-603063 | 200.00-200.00 | Pore-Gas | — — — — 84 — — — 840 — 130 3700 660 14000 — — — — —
MD50-09-1668 50-603063 | 347.00-347.00 | Pore-Gas | — — — — 23 — — — 100 — — 230 7.7 1900 8 — — — —
MD50-09-1667 50-603063 | 397.00-397.00 | Pore-Gas | — — — — 75 — — — 270 — — 160 — 7600 — — — — —
MD50-09-1666 50-603063 | 450.00—450.00 | Pore-Gas | — — — — 56 — — — 150 — — 77 — 5000 — — — — —
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Borehole 50-603064
MD50-08-8343 50-603064 | 25.00-25.00 Pore-Gas | — — — 540 110 — — — 220 — — 9800 2000 15000 — — — — —
MD50-08-8342 50-603064 | 66.00-66.00 Pore-Gas | — — — — — — — — — — 7.9 11 — 15 — — — — 5.9
MD50-08-8344 50-603064 | 113.00-113.00 | Pore-Gas | — — — — — — — — 110 — — 2700 510 2500 — — — — —
MD50-08-8345 50-603064 | 176.00-176.00 | Pore-Gas | — — — — 290 — — — 400 — — 9700 2000 24000 — — — — —
MD50-08-8338 50-603064 | 200.00-200.00 | Pore-Gas | — — — — 86 — — — 76 — 36 2300 530 6200 — — — — —
MD50-08-8337 50-603064 | 250.00-250.00 | Pore-Gas | 20 25 14 — 35 10 — — 18 — 120 320 96 1600 — 29 8.5 30 79
MD50-08-8341 50-603064 | 332.00-332.00 | Pore-Gas | 4.8 — 46 () | — — — 8.4 — — — 18 — — 13 — — — 3.7 11
MD50-08-8340 50-603064 | 400.00—400.00 | Pore-Gas | 56 43 68 (J) | — — 23 22 — — — 210 — — 25 — 47 12 50 140
MD50-08-8339 50-603064 | 500.00-500.00 | Pore-Gas | — — — — — — — — — — 7.6 — — 6 — — — — 4.6
Note: Results are in pg/m3. Data qualifiers are defined in Appendix A.
* — = Not detected.
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Table 6.3-2
Tritium Detected in Pore Gas in Phase Il Boreholes at MDA C
Sample ID Location ID Depth (ft) Media Tritium Corrected Tritium
Boreholes 50-24769 and 50-603470
MD50-08-7459 50-24769 200.00-200.00 Pore-Gas 26005 59527.1
MD50-08-7460 50-24769 250.00-250.00 Pore-Gas 12779.3 30720
MD50-08-7451 50-24769 300.00-300.00 Pore-Gas 1536.26 3682.7
MD50-08-7465 50-603470 351.00-351.00 Pore-Gas 334.529 720.151
MD50-08-7464 50-603470 450.00-450.00 Pore-Gas 453.102 1150.88
MD50-08-7462 50-603470 600.00-600.00 Pore-Gas 2119.25 5825.88
MD50-08-7461 50-603470 650.00-650.00 Pore-Gas 505.338 1384.03
Boreholes 50-24771 and 50-603471
MD50-08-7626 50-24771 200.00-200.00 Pore-Gas 2319.56 4639.13 (J)
MD50-08-7627 50-24771 250.00-250.00 Pore-Gas 999.964 1999.93 (J)
MD50-08-7625 50-24771 300.00-300.00 Pore-Gas 509.528 1019.06 (J)
MD50-08-7628 50-603471 360.00-360.00 Pore-Gas 601.799 1341.37
MD50-08-7629 50-603471 410.00-410.00 Pore-Gas 827.58 1892.02
MD50-08-7630 50-603471 450.00-450.00 Pore-Gas 1189.69 2365.86
MD50-09-3534 50-603471 450.00-450.00 Pore-Gas 1084.99 2630.41
Boreholes 50-24783 and 50-603472
MD50-08-7656 50-24783 200.00-200.00 Pore-Gas 1258150 2738130
MD50-08-7657 50-24783 250.00-250.00 Pore-Gas 750769 1633910
MD50-08-7655 50-24783 300.00-300.00 Pore-Gas 69845.1 143251
MD50-08-7658 50-603472 364.00-364.00 Pore-Gas 643.274 1655.03
MD50-08-7659 50-603472 414.00-414.00 Pore-Gas 6233.24 13087.5
MD50-08-7660 50-603472 450.00-450.00 Pore-Gas 1439.58 2966.66
Borehole 50-24784
MD50-08-7691 50-24784 362.00-362.00 Pore-Gas 1040.59 2361.43
MD50-08-7690 50-24784 411.00-411.00 Pore-Gas 667.299 1128.81
MD50-08-7689 50-24784 450.00-450.00 Pore-Gas 326.482 727.705
Borehole 50-24813
MD50-08-7716 50-24813 200.00-200.00 Pore-Gas 8114.8 17859.2
MD50-08-7717 50-24813 250.00-250.00 Pore-Gas 24858.6 57555.3
MD50-08-7715 50-24813 300.00-300.00 Pore-Gas 4028.65 8554.36
MD50-08-7721 50-24813 358.00-358.00 Pore-Gas 815.581 2170.32
MD50-08-7720 50-24813 408.00-408.00 Pore-Gas 423.629 1082.9
MD50-08-7719 50-24813 450.00-450.00 Pore-Gas 273.438 775.227
MD50-08-7718 50-24813 600.00-600.00 Pore-Gas 352.75 839.79
Borehole 50-603383
MD50-08-14863 50-603383 286.00-286.00 Pore-Gas 27829.2 59153.5
MD50-08-14864 50-603383 359.00-359.00 Pore-Gas 22695.4 64216.3

EP2009-0465

97

October 2009



MDA C Phase Il Investigation Report, Revision 1

Table 6.3-2 (continued)

Sample ID Location ID Depth (ft) Media Tritium Corrected Tritium
MD50-08-14865 50-603383 408.00-408.00 Pore-Gas 24738.8 70989
MD50-08-14866 50-603383 450.00-450.00 Pore-Gas 25041.8 52007.3

Borehole 50-603467
MD50-08-14858 50-603467 287.00-287.00 Pore-Gas 2099.55 (J) 4199.1 (J)
MD50-08-14860 50-603467 360.00-360.00 Pore-Gas 205.892 419.125
MD50-08-14859 50-603467 409.00-409.00 Pore-Gas —* —
MD50-08-14857 50-603467 500.00-500.00 Pore-Gas 3852.11 (J) 7512.63 (J)
MD50-08-14856 50-603467 600.00-600.00 Pore-Gas — —
Borehole 50-603468
MD50-08-7894 50-603468 300.00-300.00 Pore-Gas 332.046 684.274
MD50-08-7895 50-603468 354.00-354.00 Pore-Gas — —
MD50-08-7896 50-603468 403.00—403.00 Pore-Gas — —
MD50-08-7897 50-603468 450.00-450.00 Pore-Gas — —
Borehole 50-24822
MD50-08-7949 50-24822 351.00-351.00 Pore-Gas 2377.37 4506.35
MD50-08-7948 50-24822 402.00-402.00 Pore-Gas 471.73 1135.58
MD50-08-7947 50-24822 450.00-450.00 Pore-Gas 388.477 808.382
Boreholes 50-603060 and 50-60350
MD50-08-8161 50-603060 50.00-50.00 Pore-Gas 1387.68 3405.46
MD50-08-8160 50-603060 100.00-100.00 Pore-Gas 957.545 2334.79
MD50-08-8159 50-603060 150.00-150.00 Pore-Gas — —
MD50-08-8158 50-603060 200.00-200.00 Pore-Gas 1505.88 3310.42
MD50-08-8157 50-603060 250.00-250.00 Pore-Gas 1154.94 2488.95
MD50-08-8162 50-603503 347.00-347.00 Pore-Gas — —
MD50-08-8163 50-603503 397.00-397.00 Pore-Gas 492.182 1152.98
MD50-08-8164 50-603503 450.00-450.00 Pore-Gas — —
Borehole 50-603061
MD50-08-8206 50-603061 13.00-13.00 Pore-Gas — —
MD50-08-8205 50-603061 25.00-25.00 Pore-Gas 646.261 1810.75
MD50-08-8204 50-603061 50.00-50.00 Pore-Gas 554.048 1364.87
MD50-08-8203 50-603061 100.00-100.00 Pore-Gas — —
MD50-08-8202 50-603061 150.00-150.00 Pore-Gas 402.937 1052.23
MD50-08-8201 50-603061 185.00-185.00 Pore-Gas 392.077 839.544
MD50-08-8230 50-603061 228.00-228.00 Pore-Gas 593.604 1083.26
MD50-08-8231 50-603061 274.00-274.00 Pore-Gas 2815.92 5836.75
MD50-08-8209 50-603061 347.00-347.00 Pore-Gas — —
MD50-08-8208 50-603061 397.00-397.00 Pore-Gas 3493.3 7851.11
MD50-08-8207 50-603061 450.00-450.00 Pore-Gas 557.934 1295.12
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Table 6.3-2 (continued)

Sample ID Location ID Depth (ft) Media Tritium Corrected Tritium

Borehole 50-603062
MD50-08-8251 50-603062 50.00-50.00 Pore-Gas — —
MD50-08-8250 50-603062 100.00-100.00 Pore-Gas 896.908 2300.12
MD50-08-8249 50-603062 150.00-150.00 Pore-Gas — —
MD50-08-8248 50-603062 200.00-200.00 Pore-Gas — —
MD50-08-8247 50-603062 250.00-250.00 Pore-Gas — —
MD50-08-8252 50-603062 337.00-337.00 Pore-Gas 318.829 618.754
MD50-08-8253 50-603062 387.00-387.00 Pore-Gas 202.773 405.546 (J)
MD50-08-8254 50-603062 450.00-450.00 Pore-Gas — —

Borehole 50-603063
MD50-08-8296 50-603063 10.00-10.00 Pore-Gas 405.273 856.127
MD50-08-8295 50-603063 25.00-25.00 Pore-Gas 1001.76 2027.99
MD50-08-8294 50-603063 50.00-50.00 Pore-Gas 529.113 1476.79
MD50-08-8291 50-603063 99.00-99.00 Pore-Gas 877.999 2009.8
MD50-08-8292 50-603063 150.00-150.00 Pore-Gas 1135.36 2589.24
MD50-08-8293 50-603063 200.00-200.00 Pore-Gas 3402.55 7674.74
MD50-09-1668 50-603063 347.00-347.00 Pore-Gas 446.414 964.124
MD50-09-1667 50-603063 397.00-397.00 Pore-Gas 719.574 1456.73
MD50-09-1666 50-603063 450.00-450.00 Pore-Gas 1370.25 3262.14

Borehole 50-603064
MD50-08-8343 50-603064 25.00-25.00 Pore-Gas — —
MD50-08-8342 50-603064 66.00-66.00 Pore-Gas 235.669 612.348
MD50-08-8344 50-603064 113.00-113.00 Pore-Gas 738.257 1476.51 (J)
MD50-08-8345 50-603064 176.00-176.00 Pore-Gas 659.234 1318.47 (J)
MD50-08-8338 50-603064 200.00-200.00 Pore-Gas 247.297 534.669
MD50-08-8337 50-603064 250.00-250.00 Pore-Gas 233.715 525.898
MD50-08-8341 50-603064 332.00-332.00 Pore-Gas 352.988 838.065
MD50-08-8340 50-603064 400.00-400.00 Pore-Gas 378.555 998.676
MD50-08-8339 50-603064 500.00-500.00 Pore-Gas 779.478 2077.88

Note: Results are in pCi/L. Data qualifiers are defined in Appendix A.
* — = Not detected.
EP2009-0465 99 October 2009




MDA C Phase Il Investigation Report, Revision 1

October 2009 100 EP2009-0465



Appendix A

Acronyms and Abbreviations,
Metric Conversion Table, and Data Qualifier Definitions



MDA C Phase Il Investigation Report, Revision 1

A-1.0 ACRONYMS AND ABBREVIATIONS

%RSD
AES
AOC
AK
ALARA
AR
ARS
ATSDR
AUF
bgs

BV
Cccv
CMRR
cocC

Consent Order

COPEC
COPC
CWDR
DAF
DER
DL
DOE
dpm
EDL
Eh

EP
EPA
EPC
EQL
ER
ERSS
ESL
eV

FD
FLUTe
FV
GFAA
GIS
GPS
HE

EP2009-0465

percent relative standard deviation
atomic emission spectroscopy

area of concern

acceptable knowledge

as low as reasonably achievable

air rotary

American Radiation Services

Agency for Toxic Substances and Disease Registry
area use factors

below ground surface

background value

continuing calibration verification
Chemistry and Metallurgy Research Facility Replacement
chain of custody

Compliance Order on Consent
chemical of potential ecological concern
chemical of potential concern

chemical waste disposal request
dilution attenuation factor

duplicate error ratio

detection limit

Department of Energy [U.S.]
disintegrations per minute

estimated detection limit
oxidation/reduction potential
Environmental Programs Directorate
Environmental Protection Agency [U.S.]
exposure point concentration

estimated quantitation limits
Environmental Restoration
Environment and Remediation Support Services
ecological screening level

electron-volt

field duplicate

Flexible Liner Underground Technology
fallout value

graphite furnace atomic absorption
geographic information system
global-positioning system

high explosives

A-1
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HEPA
HI
HPIC
HQ
HR
HSA
HSR
ICPES
ICS
ICV
ID

I.D.
IDL
IDW
IS
IWP
Ka

KOC
Kow
LAL
LANL
LASL
LCS
LLW
LOAEL
MCL
MDA
MDC
MDL
MSW
NES
NMED
NMWQCC
NOAEL
NOD
0O.D.
ou
PCB
PF
PID
PCE
PCS
PPE

October 2009

high-efficiency particulate air

hazard index

high-pressure ion chamber

hazard quotient

home range

hollow-stem auger

Health Safety and Radiation Protection
inductively coupled plasma mass spectrometry
interference check sample

initial calibration verification
identification

inside diameter

instrument detection limit
investigation-derived waste

internal standard

investigation work plan

soil-water partition coefficient
organic-carbon partition coefficient
octanol-water partition coefficient
lower acceptance level

Los Alamos National Laboratory
Los Alamos Scientific Laboratory
laboratory control sample

low level waste

lowest observed adverse effect level
maximum contaminant level
material disposal area

minimum detectable concentration
method detection limit

municipal solid waste

nuclear environmental site

New Mexico Environment Department
New Mexico Water Quality Control Commission
no-observed-adverse-effect level
notice of disapproval

outside diameter

operable unit

polychlorinated biphenyl

Plutonium Facility

photoionization detector
tetrachloroethene
petroleum-contaminated soil
personal protective equipment

A-2
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PRG
QA/QC
QP
RCRA
RCT
RDX
RfD
RFI
RLUOB
RLWTF
RPD
RPF
RPP
SAA
SAL
SCL
SL
SMDB
SMO
SOP
SOwW
SSL
SS
SV
SvVOoC
SWMU
T&E
TA
TAL
TCA
TCE
TCLP
TD
TLD
TRV
TSDF
UAL
UCL
vVOC
WCSF
WPF

EP2009-0465

preliminary remediation goal

quality assurance/quality control

quality procedure

Resource Conservation and Recovery Act
radiation control technician
hexahydro-1,3,5-trinitro-1,3,5-triazine
reference dose

RCRA facility investigation

Radiological Laboratory / Utility / Office Building
radioactive liquid waste treatment facility
relative percent difference

Records Processing Facility

radiation protection program

satellite accumulation area

screening action level

sample collection log

screening level

Sample Management Database
Sample Management Office

standard operating procedure
statement of work

soil screening level

stainless steel

screening value

semivolatile organic compound

solid waste management unit
threatened and endangered

technical area

target analyte list

1,1,1-trichloroethane

trichloroethylene

toxicity characteristic leaching procedure
total depth

thermoluminescent dosimeter

toxicity reference value

treatment, storage, and disposal facility
upper acceptance level

upper confidence limit

volatile organic compound

waste characterization strategy form
waste profile form
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A-2.0 METRIC CONVERSION TABLE

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit
kilometers (km) 0.622 miles (mi)
kilometers (km) 3281 feet (ft)
meters (m) 3.281 feet (ft)
meters (m) 39.37 inches (in.)
centimeters (cm) 0.03281 feet (ft)
centimeters (cm) 0.394 inches (in.)
millimeters (mm) 0.0394 inches (in.)
micrometers or microns (um) 0.0000394 inches (in.)
square kilometers (km?) 0.3861 square miles (mi?)
hectares (ha) 2.5 acres
square meters (m?) 10.764 square feet (ft)
cubic meters (m3) 35.31 cubic feet (ft3)
kilograms (kg) 2.2046 pounds (Ib)
grams (g) 0.0353 ounces (0z)
grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (Ib/ft3)
milligrams per kilogram (mg/kg) 1 parts per million (ppm)
micrograms per gram (ug/g) 1 parts per million (ppm)
liters (L) 0.26 gallons (gal.)
milligrams per liter (mg/L) 1 parts per million (ppm)
degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F)

A-3.0 DATA QUALIFIER DEFINITIONS

Data Qualifier

Definition

U The analyte was analyzed for but not detected.

3 The analyte was positively identified, and the associated numerical value is estimated to be more
uncertain than would normally be expected for that analysis.

J+ The analyte was positively identified, and the result is likely to be biased high.

J- The analyte was positively identified, and the result is likely to be biased low.

uJ The analyte was not positively identified in the sample, and the associated value is an estimate
of the sample-specific detection or quantitation limit.

R The data are rejected as a result of major problems with quality assurance/quality control

(QA/QC) parameters.
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B-1.0 INTRODUCTION

This appendix summarizes field methods used for the Phase Il investigation at Material Disposal Area
(MDA) C at Technical Area 50 (TA-50), also referred to as Solid Waste Management Unit

(SWMU) 50-009, at Los Alamos National Laboratory (the Laboratory). Table B-1.0-1 summarizes the
methods used, and the following sections provide more detailed description of the field methods. All
activities were conducted in accordance with the applicable Environmental Programs (EP) Directorate
standard operating procedures (SOPs) and quality procedures (QPs), which are listed in Table B-1.0-2
and may be found at the following web address: http://www.lanl.gov/environment/all/qa.shtml.

B-2.0 EXPLORATORY DRILLING CHARACTERIZATION

No exploratory drilling characterization was conducted during the Phase Il investigation. All drilling was
conducted for the purpose of collecting investigation samples and establishing vapor-monitoring wells.

B-3.0 FIELD-SCREENING METHODS

This section summarizes the field-screening methods used during the Phase Il investigation. Field
screening for volatile organic compounds (VOCSs) and radioactivity was performed on solid samples; and
field screening for VOCs, percent methane, percent carbon dioxide, and percent oxygen was performed
on subsurface vapor before collection of pore-gas samples. The field-screening results are presented in
Table 3.1-1 of the investigation report.

B-3.1 Field Screening for VOCs

Field screening for VOCs was conducted for both pore-gas samples and solid samples. Screening was
conducted using a MiniRAE 2000 photoionization detector (PID) equipped with an 11.7 eV lamp, in
accordance with SOP-06.33, Headspace Vapor Screening with a Photoionization Detector. Screening
was performed on the sampled material for each surface/near-surface and subsurface core sample, and
on the formation air extracted from subsurface. Screening measurements were recorded on each sample
collection log or pore-gas sample screening log. Sample collection logs are provided in Appendix E. The
screening results are presented in Table 3.1-1 of the investigation report.

B-3.2 Field Screening for Radioactivity

During core sampling, each core was screened for radioactivity immediately upon separating the split-
spoon core barrel, targeting alpha and beta/gamma emitters. Screening was conducted by a Laboratory
radiological control technician (RCT) using an Eberline E-600 radiation meter with an SHP-380AB
alpha/beta scintillation detector. The Eberline E-600 with attachment SHP-380AB consists of a dual
phosphor plate covered by two mylar windows housed in a light-excluding metal body. The phosphor
plate is a plastic scintillator for the detection of beta emissions and is thinly coated with zinc sulfide for the
detection of alpha emissions. The operational range varies from trace emissions to 1 mil disintegrations
per minute. Sample collection logs are provided in Appendix E. The screening results are presented in
Table 3.1-1 of the investigation report.
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B-3.3 Field Screening for Subsurface Vapor

Subsurface vapor was screened before the collection of each pore-gas sample. A LANDTEC GEM-500
gas extraction meter was connected to the formation airflow. During the purge, percent methane, percent
carbon dioxide, and percent oxygen readings were recorded every several minutes. Screening
measurements were recorded in each pore-gas sample screening log.

B-3.4 Borehole Logging

Continuous boring logs were completed for all boreholes drilled with hollow-stem auger (HSA) at MDA C.
Boreholes were continuously cored and logged in 2.5-ft intervals in accordance with SOP-12.01, Field
Logging, Handling, and Documentation of Borehole Materials. Information recorded on field boring logs
included footage and percent recovery, rock-quality designation, lithology, depth of sample collected,
field-screening results for VOCs and radioactivity, core description time, and other relevant observations.

The lithologic description for each core section included

e color (using a Munsell Soil Color Chart);
e ash matrix integrity;

e degree of welding of matrix;

e presence and size of phenocrysts;

e presence of pumice clasts (in tuff) with color, size, alteration, and color, size, and nature of
phenocrysts;

e staining and/or presence of clay-filled fracture zones;
e (ualitative description of moisture presence; and

e any other information pertinent to the geology of the core recovered.

B-3.5 Borehole Abandonment

Borehole abandonment activities were not conducted during the Phase Il investigation. However, all
boreholes at MDA C were over-reamed for the upper 10 ft of each borehole and installed with a 10-in.-
inside-diameter (1.D.) steel surface casing fitted with a lockable steel cover. The surface casing was
lowered into each borehole to provide structure for the steel cap and was cemented in place.

B-4.0 FIELD-INSTRUMENT CALIBRATION

All instruments were calibrated by the manufacturer before use. Daily calibration checks of the MiniRAE
2000 PID and LANDTEC GEM-500 were conducted at least daily by the site crew. Calibration of the
Eberline E-600 was conducted by the RCT. All calibrations and daily checks were performed according to
the manufacturers’ specifications and requirements.

Radiological screening instruments were provided by the Laboratory’s radiation instrumentation and
calibration team, which is part of the Health Physics and Measurements group of the Radiation Protection
Division (RP-1). Calibration records can be obtained using the Laboratory’s Health Safety and Radiation
Protection (HSR-4) instrument identification numbers recorded in the weekly performance test logs. The
performance check records are also on file at RP-1 and are available upon request.
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B-4.1 MiniRAE 2000 Instrument Calibration

The MiniRAE 2000 PID was calibrated both to ambient air and a standard reference gas (100 ppm
isobutylene). The ambient-air calibration determined the zero point of the instrument sensor calibration
curve in ambient air. Calibration with the standard reference gas determined a second point of the sensor
calibration curve. Each calibration was within 10% of 100 ppm isobutylene, qualifying the instrument for
use.

The following calibration information was recorded daily on field calibration logs:

instrument identification (ID) number

o final span settings

e date and time

e concentration and type of calibration gas used (100 ppm isobutylene)

e name of the personnel performing the calibration

All daily calibration procedures for the MiniRAE 2000 PID met the manufacturer’s specifications for
standard reference gas calibration and the requirements of EP-DIR-SOP-5006, Control of Measuring and
Test Equipment.

B-4.2 Eberline E-600 Instrument Calibration

The Eberline E-600 was calibrated daily by the RCT before local background levels for radioactivity were
measured. The instrument was calibrated using plutonium-239 and chloride-36 sources for alpha and
beta emissions, respectively. The following five checks were performed and recorded in daily field
calibration logs as part of the calibration procedures:

e calibration date

e physical damage

e Dbattery

e response to a source of radioactivity

e background

All calibrations performed for the Eberline E-600 met the manufacturer’'s specifications, the requirements
of EP-DIR-SOP-5006, and the applicable radiation detection instrument manual.

B-4.3 LANDTEC GEM-500 Instrument Calibration

The LANDTEC GEM-500 was calibrated by the manufacturer and did not require daily check/calibration.

B-5.0 SURFACE AND SUBSURFACE SAMPLING

This section summarizes the methods used for collecting surface/near surface and subsurface samples,
including soil, fill, tuff, and pore-gas, according to the approved MDA C Phase Il investigation and the pilot
test work plans (LANL 2007, 098425; NMED 2007, 098440; LANL 2008, 101653; NMED 2008, 101113).
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B-5.1 Surface/Near Surface Sampling Methods

A total of 59 samples were collected in 2008 at 30 locations from surface and 1 ft (or less) deeper at each
location, except at one location where only a surface sample was collected. Samples were screened first
for radioactivity using an Eberline E-600 radiation meter, and then were collected in accordance with
SOP-06.10, “Hand Auger and Thin-Wall Tube Sampler.”

B-5.2 Subsurface Tuff Sampling Methods

Both HSA drilling and air-rotary drilling were used in Phase Il activities. The subsurface tuff samples were
collected in accordance with SOP-06.26, “Core Barrel Sampling for Subsurface Earth Materials.”

Borehole samples were collected in a stainless-steel split-spoon core-barrel sampler that retrieved core in
2.5-ft intervals. Core retrieved from the subsurface was field screened for VOCs and radioactivity and was
visually inspected and logged. Following inspection, the 2.5-ft core section to be sampled was then
removed from the core barrel and placed in a stainless-steel bowl and homogenized. The material was
crushed with a decontaminated rock hammer and stainless-steel spoon to allow enough core material to
fit into sample containers. The samples were placed in sterile sample containers as required for each
analysis, sealed, and labeled. Each sample was labeled with the borehole location number, date, time,
depth interval, analyses requested, and sample ID number.

B-5.3 Phase Il Subsurface Vapor Sampling Methods

Pore-gas sampling was conducted using the packer system at the start of the Phase Il investigation,
following EP-ERSS-SOP-5074, Sampling of Sub-atmospheric Air. During the investigation, the New
Mexico Environment Department (NMED) requested that a pilot test be conducted to evaluate and
compare three different vapor-sampling systems, the packer system, the Flexible Liner Underground
Technology (FLUTe) system, and the stainless-steel tubing system because of possible adsorption of
contaminants to sampling tubing. The operation of the three vapor-sampling systems is described below.

The packer system uses an inflatable packer and a sample-train apparatus to pull vapor from the rock
formation at desired sampling intervals. The packer is lowered down the borehole and inflated with
nitrogen to seal off a vapor inlet at the desired depth. When sampling at depths other than the bottom of
the borehole, two packers are used to seal above and below the desired sampling interval. The sample
train is purged to ensure formation air is being collected. Teflon tubing connects the vapor inlet and the
sample train and is replaced for every borehole to prevent cross-contamination. Sampling is performed by
extracting the formation air through the vapor inlet at the desired depth. Packers were not used for
collecting pore-gas samples during the Phase Il investigation, except for the pilot test samples.

The FLUTe system uses a flexible liner that provides a seal against the borehole wall. The sampling ports
and the nylon tubing are installed in the interior sleeves of the liner. The liner is lowered into the borehole
while the borehole is supported by a temporary casing, and it is filled with sand as the casing is
withdrawn. The pressure of the sand inside the liner seals the liner against the borehole wall, pressing the
sampling ports against the formation. Vapor is drawn through a permeable spacer material between the
liner and the borehole wall and into the tubing. A diffusion barrier is installed in the permeable spacer
material to minimize the potential for interactions with the material that could affect analyte concentrations

The stainless-steel tubing system uses continuous lengths of 0.25-in.-outside-diameter stainless-steel
tubing with a single port installed at the target depth of each tube. Bentonite is used above and below
each sampling port to seal off the interval to be sampled. The 5-ft space between the bentonite seals at
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each sampling interval is filled with sand. Sampling is performed by extracting the formation air through
the sand layer and into the stainless-steel tubing.

The details of the pilot test and its findings are presented in the pilot test report, which was submitted to
NMED (LANL 2008, 102651). Based on the pilot test results, the stainless-steel tubing system was used
for the remaining Phase Il pore-gas sampling (Table 1.3-2 of the investigation report).

After the vapor-sampling system was installed, the system was purged to ensure formation air was
extracted. During the purge, percent oxygen, percent carbon dioxide, and percent methane readings from
the sample train exhaust was collected every several minutes using a LANDTEC GEM-500 gas-extraction
meter. At the end of every purge cycle, a PID reading was collected from the airflow in the sample train
apparatus. Vapor samples for VOC analysis were collected in SUMMA canisters, one sample per
canister. A silica gel sampler was used to collect the tritium sample after the SUMMA canister sample
was collected. Samples were submitted to the Laboratory’s Sample Management Office (SMO) for
shipment to contract analytical laboratories for VOC analysis by U.S. Environmental Protection Agency
(EPA) Method TO-15, and for tritium analysis by EPA Method 906.0.

B-5.4 Total Depth Determination

Based on the stratigraphy at MDA C, boreholes penetrated the Otowi Member of the Bandelier Tuff at
380 ft to 400 ft below ground surface (bgs). For total depth (TD) determination after a borehole penetrated
into the Otowi Member, a single packer was deployed and inflated at the bottom of the casing and a pore-
gas screening sample was collected in a SUMMA canister.

The screening sample was submitted for 24-h screening analysis of trichloroethylene (TCE),
1,1,1-trichloroethane (TCA), and tetrachloroethene (PCE) by standard gas chromatographic methods. As
specified in the MDA C Phase Il work plan, drilling would continue in 50-ft intervals until concentrations
were below the target levels of 2100 pg/m?® for TCE and 3800 pg/m? for PCE (LANL 2007, 098425; NMED
2007, 095437). Screening sample results are listed in Table B-5.4-1.

B-5.5 Quality Assurance/Quality Control Samples

Quality control (QC) samples for sail, fill, tuff, and pore-gas were collected in accordance with
EP-ERSS-SOP-5059, Field Quality Control Samples. QC samples included field duplicates, equipment
rinsate, and field trip blanks. The field duplicate sample was collected for an evaluation of the
reproducibility of field sampling techniques. The equipment rinsate was used to evaluate field
decontamination procedures.

Field duplicate samples were collected at a frequency of at least 1 duplicate sample for every 10 soill, fill,
tuff, or pore-gas samples. Equipment rinsate samples were collected from sampling equipment at a
frequency of at least 1 rinsate sample for every 10 solid samples. Field trip blanks were collected at a
frequency of 1 per 10 investigation samples or 1 per borehole (collected only when samples were
collected for VOCs). For soilffill/tuff sampling, trip blanks are containers of certified clean sand that are
opened and kept with the other sample containers during the sampling process. For vapor sampling, trip
blanks were collected by drawing nitrogen through the sampling apparatus into SUMMA canisters.

B-5.6 Sample Documentation and Handling

Sample collection logs (SCLs) and chain-of-custody (COC) forms were completed for each sample.
Sample containers were sealed with signed COC seals and placed in coolers at approximately 4°C.
Samples were handled in accordance with EP-ERSS-SOP-5057, Handling, Packaging, and Transporting
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Field Samples, and EP-ERSS-SOP-5056, Sample Containers and Preservation. Swipe samples were
collected and analyzed by the RCT before the sample containers were removed from the site. Samples
were transported to the SMO before they were shipped to the analytical laboratory. The SMO reviewed
and approved the SCL/COC forms and accepted custody of the samples.

B-5.7 Decontamination of Sampling Equipment

The split-spoon core barrel and all other sampling equipment that made (or could have made) contact
with sample material were decontaminated after each core was retrieved and logged. Decontamination
included wiping the equipment with Fantastik and paper towels. Decontamination of the drilling equipment
was conducted before mobilization of the drill rig to another borehole to avoid cross-contamination
between samples and borehole locations. Residual material adhering to equipment was removed using
dry decontamination methods such as the use of wire brushes and scrapers. Decontamination activities
were performed in accordance with EP-ERSS-SOP-5061, Field Decontamination of Equipment, and
EP-ERSS-SOP-5059, Field Quality Control Samples. All decontamination was achieved using dry
decontamination methods.

Decontaminated equipment was surveyed by a RCT before it was released from the site.

B-6.0 GEODETIC SURVEYING

Geodetic surveys of all boreholes and sampled locations were performed using a Trimble RTK 5700
differential global positioning system referenced from published and monumented external Laboratory
survey control points in the vicinity of MDA C. All borehole and sample locations were surveyed according
to EP-ERSS-SOP-5028, Coordinating and Evaluating Geodetic Surveys. Horizontal accuracy of the
monumented control points is within 0.1 ft. The DGPS instrument referenced from Laboratory control
points is accurate within 0.2 ft. The surveyed coordinates are presented in Table 3.2-1 of the investigation
report.

B-7.0 INVESTIGATION-DERIVED WASTE STORAGE AND DISPOSAL

All IDW generated during the MDA C Phase |l field investigation was managed in accordance with SOP
EP-ERSS-SOP-5022, Characterization and Management of Environmental Restoration (ER) Project
Waste. This procedure incorporates the requirements of all applicable EPA and NMED regulations,
U.S. Department of Energy orders, and Laboratory implementation requirements.

Before field investigation activities began, a waste characterization strategy form (WCSF) was prepared,
reviewed, and approved. The WCSF provided information on investigation-derived waste (IDW)
characterization, management, containerization, and estimated volumes. The IDW characterization was
completed through a combination of review of existing documentation, review of analytical data from
samples collected from the media being investigated, and direct sampling of containerized waste. The
WCSF and related waste management documentation, such as the waste profile form (WPFs) and
chemical waste disposal requests (CWDRS), are included in Appendix H of this investigation report.
Appendix H also includes details of types and volumes of waste generated, and the disposition of all
wastes as of the date of publication of this investigation report.

Waste minimization was practiced by evaluating drill cuttings for suitability for land application. All cuttings
that met the requirements for land application were land applied to drill site access roads and drill pads.
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B-8.0 DEVIATIONS FROM WORK PLAN

e Atlocation 50-603077 (surface and near-surface sampling), only one sample was collected
(0-0.3 ft bgs). The second proposed depth interval could not be sampled because of auger
refusal.

o Borehole 50-24821 was not extended. Instead, it was replaced by a new borehole 50-603468 that
was drilled to the desired depth of 460 ft bgs during the pilot study (LANL 2008, 102651, p. 3).

B-9.0 VAPOR-MONITORING WELL INSTALLATION

Stainless-steel vapor-monitoring systems were installed at MDA C in accordance with actual field
conditions and geological logging performed during the drilling operation. The following general guidelines
were used to construct each well:

e Install a 20-ft-long surface casing and cement in place
e Place a layer of bentonite clay at the bottom of the borehole and hydrate for a minimum of 4 h.

e Seta 0.25-in. x 12-in.-long cylindrical stainless-steel screen in filter-pack sand and connect the
screen to 0.25-in. stainless-steel tubing.

e Place a layer of bentonite clay above the sand filter-pack and hydrate for a minimum of 4 h.

o Repeat above for the installation of additional vapor-monitoring ports based upon geological
logging.

B-10.0 REFERENCES

The following list includes all documents cited in this appendix. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility
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Table B-1.0-1

Brief Description of Field Investigation Methods

Method

Summary

Hand-Auger Sampling

Hand-augering was used for sampling soil or sediment at depths of less than 10—
15 ft The method involved hand-turning a stainless-steel bucket auger (typically 3—
4-in. 1.D.), creating a vertical hole that was advanced to the desired sampling depth.
When the desired depth was reached, the auger was decontaminated before
advancing the hole through the sampling depth. The sample material was
transferred from the auger bucket to a stainless-steel sampling bowl! before the
various required sample containers were filled.

Split-Spoon Core-Barrel
Sampling

A stainless-steel core barrel (typically 4-in.-1.D., 2.5 ft long) was advanced using a
powered drilling rig. The core barrel extracted a continuous length of soil and/or
rock. The split-spoon core barrel is a cylindrical barrel split length-wise so the two
halves can be separated to expose the core sample. Once extracted, the section of
core was screened for radioactivity and organic vapors, and described in a geologic
log. A portion of the core was then collected as a discrete sample from the desired
depth.

Handling, Packaging, and
Shipping of Samples

Field team members labeled samples before packing and ensure the sample
containers and the transport containers were free of external contamination.

Field team members packaged all samples to minimize the possibility of breakage
during transportation.

Atfter all environmental samples were collected, packaged, and preserved, a field
team member transported them to the SMO. The SMO arranged for shipping the
samples to analytical laboratories.

Sample Control and Field
Documentation

The collection, screening, and transport of samples was documented on standard
forms generated by the SMO. These included SCLs, COC forms, and sample
container labels. SCLs were completed at the same time as sample collection, and
the logs were signed by the sampler and a reviewer who verified the logs for
completeness and accuracy. Corresponding labels were applied to each sample
container. COC forms were completed and assigned to verify that the samples
were not left unattended.

Field Quality Control
Samples

Field QC samples were collected as follows:

Field Duplicate: At a frequency of 10%; collected at the same time as a regular
sample and submitted for the same analyses.

Equipment Rinsate: At a frequency of 10%; collected by rinsing sampling
equipment with deionized water that is collected in a sample container and
submitted for laboratory analysis.

Trip Blanks: Required for all field events that included the collection of samples for
VOC analysis. For soil/tuff/sediment sampling, trip blank containers of certified
clean sand that were opened and kept with the other sample containers during the
sampling process. For vapor sampling, trip blanks were collected by drawing
nitrogen through the sampling apparatus into SUMMA canisters.

Field Decontamination of
Drilling and Sampling
Equipment

Dry decontamination was used to minimize the generation of liquid waste. Dry
decontamination included the use of a wire brush or other tool for removal of soil or
other material adhering to the sampling equipment, followed by use of Fantastik
and paper wipes.

EP2009-0465

B-9 October 2009



MDA C Phase Il Investigation Report, Revision 1

Table B-1.0-1 (continued)

Method

Summary

Containers and Preservation
of Samples

Specific requirements/processes for sample containers, preservation techniques,
and holding times are based on EPA guidance for environmental sampling,
preservation, and QA. Specific requirements for each sample were printed on the
SCLs provided by the SMO (size and type of container, i.e. glass, amber glass,
polyethylene, preservative, etc.). Soil/tuff/sediment samples were preserved by
placing in insulated containers with ice to maintain a temperature of 4°C.

Subsurface Pore-Gas
Sampling for Volatile
Organic Compounds

The packer system uses an inflatable packer and a sample-train apparatus to pull
vapor from the rock formation at desired sampling intervals. The packer was
lowered down the borehole and inflated with nitrogen to seal off a vapor inlet at
the desired depth. The sample train was then purged to ensure formation air was
collected. Teflon tubing connected the vapor inlet and the sample train and was
replaced for every borehole to prevent cross-contamination. Sampling was
performed by extracting the formation air through the vapor inlet at the desired
depth.

The FLUTe system uses a flexible liner that provides a seal against the borehole
wall. The sampling ports and the nylon tubing were installed in the interior sleeves
of the liner. The liner was lowered into the borehole while the borehole was
supported by a temporary casing, then filled with sand as the casing was
withdrawn. The pressure of sand inside the liner sealed the liner against the
borehole wall, pressing the sampling ports against the formation. Vapor was
drawn through a permeable spacer material between the liner and the borehole
wall and into the tubing. A diffusion barrier was installed in the permeable spacer
material to minimize the potential for interactions with the material that could affect
analyte concentrations.

The stainless-steel tubing system uses continuous lengths of 0.25-in.-outside-
diameter stainless-steel tubing with a single port installed at the end of each tube
at the target depth. Bentonite was used above and below each sampling port to
seal off the interval to be sampled. The 5-ft space between the bentonite seals at
each sampling interval was filled with sand. Sampling was performed by extracting
the formation air through the sand layer and into the stainless-steel tubing.

Purge time is the time required to purge the entire tubing volume for the FLUTe
and stainless-steel tubing systems and the tubing volume plus the packer void
space for the packer system. A 30-min purge time was used before pore-gas
samples were collected. During the purge, percent oxygen, percent carbon
dioxide, and percent methane readings from the sample train exhaust were
collected every several minutes using a LANDTEC GEM-500 gas-extraction meter
to ensure all ambient air was evacuated from the system. At the end of every
purge cycle, a PID reading was collected from the air in the sample train
apparatus. Subsurface pore-gas samples were collected in SUMMA canisters and
submitted to the SMO for shipment to the analytical laboratory for VOC analysis
using EPA Method TO-15.

Subsurface Pore-Gas
Moisture Sampling for
Tritium

The process for sampling subsurface pore gas moisture for tritium is performed
using the vapor-sampling system used for VOC sampling. Following the purge of
the vapor-sampling system, a Teflon tube filled with silica gel was used to capture
the pore-gas moisture. The silica-gel-filled tube was sent to an analytical
laboratory for analysis for moisture and tritium using EPA Method 906.0.

October 2009
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Table B-1.0-2
QPs and SOPs Used for MDA C Phase Il Investigation Activities

EP-DIR-QAP-0001, R2, Quality Assurance Plan for the Environmental Programs
EP-DIR-SOP-2011, R3, Personnel Training and Qualification
EP-DIR-SOP-4001, R4, Document Control

EP-DIR-SOP-5006, RO, Control of Measuring and Test Equipment

EP-DIR-SOP-8001, RO, Inspection, Test, and Acceptance

EP-ERSS-SOP-5022, RO, Characterization and Management of Environmental Restoration (ER) Project Waste

EP-ERSS-SOP-5028, R0, Coordinating and Evaluating Geodetic Surveys

EP-ERSS-SOP-5029, RO, Drilling Plan Development
EP-ERSS-SOP-5033, RO, Well Development

EP-ERSS-SOP-5034, RO, Monitor Well and RFI Borehole Abandonment

EP-ERSS-SOP-5040, RO, Subsurface Moisture Measuring using a Neutron Probe

EP-ERSS-SOP-5055, RO, General Instructions for Field Investigations

EP-ERSS-SOP-5056, RO, Sample Containers and Preservation
EP-ERSS-SOP-5057, RO, Handling, Packaging, and Transporting Field Samples

EP-ERSS-SOP-5058, RO, Sample Control and Field Documentation
EP-ERSS-SOP-5059, RO, Field Quality Control Samples

EP-ERSS-SOP-5061, RO, Field Decontamination of Equipment

EP-ERSS-SOP-5074, RO, Sampling of Sub-atmospheric Air

EP-ERSS-SOP-5077, RO, Field Sampling of Core and Cuttings for Geological Analysis

QP-5.7, R2 ICN 3, Notebook Documentation for Environmental Restoration Technical Activities
SOP-01.12, RO ICN2, Field Site Closeout Checklist

SOP-06.10, R3 IPC1, Hand Auger and Thin-Wall Tube Sampler

SOP-06.24, R2, Sample Collection from Split-Spoon Samplers and Shelby Tube Samplers

SOP-06.26, R2, Core Barrel Sampling for Subsurface Earth Materials

SOP-06.33, RO, Headspace Vapor Screening with a Photoionization Detector

SOP-12.01, R4, Field Logging, Handling, and Documentation of Borehole Materials

Note: These procedures are available at http://www.lanl.gov/environment/all/ga.shtml.
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Table B-5.4-1
Results of Pore-Gas Screening Samples to Determine Total Depth
Screening
Borehole Sampling
Location Depth (ft) Date Screening Sample ID TCE (ug/m?) PCE (ug/m3)

50-24771 450 6/26/08 MD50-08-7637 5000 74
50-24784 450 1/28/09 MD50-08-7697 1000 420
50-24813 450 2/10/09 MD50-08-7727 19,000 170

600 2/20/09 MD50/08-7729 800 Not detected

635 2/19/09 MD50-08-7728 19 Not detected
50-24817 450 04/14/08 MD50-028-7757 53 8
50-24820 450 02/20/08 ARS canister 04164 12,000 410

500 02/27/08 MD50-08-7844 4200 110

550 03/ 04/08 mggg:gg:;gzg 2288 ;z

600 03/07/08 MD50-08-7847 460 14
50-24822 450 11/25/08 MD50-08-7955 1600 Not detected
50-603061 450 1/15/09 MD50-08-8214 80 Not detected
50-603062 450 11/10/08 MD50-08-8259 450 Not detected
50-603063 450 03/19/08 MD50-08-8303 320 8.4
50-603064 450 10/08/08 MD50-08-8349 3000 60

500 10/27/08 MD50-08-8350 18 Not detected
50-603468 450 06/03/08 MD50-08-7903 7200 96
50-603470 450 8/13/08 MD50-08-7484 24,000 190

500 8/18/08 MD50-08-7485 8000 73

550 8/19/08 MD50-08-7486 8000 75

600 8/21/08 MD50-08-7487 4000 30

650 9/30/08 MD50-08-7488 17 Not detected
50-603472 450 8/4/08 MD50-08-7667 2300 110
50-606060 450 03/20/08 MD50-08-8261 600 79
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Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 5
Pore-Gas Monitoring Well ID: 50-603470 Date Installed: 10/11/2008
Offset Borehole Location ID: 50-24769 Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 652.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603470 Page 2 of 5
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603470 Page 3 of 5
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.

Borehole Log

MDA C Phase Il Investigation Work Plan
Pore-gas Monitoring Well Location ID: 50-603470

Page 4 of 5
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603470 Page 5 of 5
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603471 Date Installed: 06/30/2008
Offset Borehole Location ID: 50-24771 Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: Sand-filled FLUTE liner with 1/4-inch nylon tube from each port
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603471 Page 2 of 4
= ko
<
[<5]
S o § 2
3 %] =3 5 £
< G 5} =] = Q
@ 3] n o = <
=) = > 0 - © m
~ o o o L Q <
= e 5 &) = O =
=3 = 5 o g = S
@ = ISl S i . c
a a @ £ o Lithology Notes Ports = <
C 120 S{ Member, Bandelier Tuff; pale .
o = red, strongly indurated, slightly
C welded, dry, devitrified ash
o flow tuff with 20% quartz
- 130 phenocrysts from 0.1 - 1.0 mm
- and 10% sanidine
C phenocrysts up to 1.0 mm
— 140 showing Schiller blue
r iridescence.
- Port 3-146 ft
— 150
— 160
— 170
i 2
— 180 | £
: = ‘ :
- o i (182.5, 235.0) :
190 = i Qbtlv: Cooling Unit 1v, g
- 3 { Tshirege Member, Bandelier £
C = { Tuff; light pinkish gray to dull B
L 8 fe | grayish white, non-indurated, @
— 200 S |NDA 7M6DZZO'°8' E i nonwelded, dry devitrified ash
- = | flow tuff.
- < ]
C 210 Port 4-209 ft
— 220
— 230
C (235.0, 250.0) "Colonnade"” subunit
— 240 Qbtlv(c): Subunit of Cooling of Cooling Unit 1v -2
C Unit 1v, Tshirege Member, after Broxton & Port 5-2421t | |. "}
L Bandelier Tuff; light redddish Reneau, 1975.
C NDA MD50-08- |& gray to orangish brown,
— 250 7627 moderately indurated, Qbtlv(c)/Qbtlg
C nonwelded, dry devitrfied ash contact is the Vapor
- flow tuff with chocolate brown, || Phase Notch.
— 260 sugury pumice, dacite lithics
2% ta 5%

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603471 Page 3 of 4
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= < 5] =2} e 3]
<5 o (2] o 7 g
= = > %) — c
E = 3 < 1) Q 3
< c [=) o = (&) =
o = S ] % = c
a a o g o Lithology Notes Ports = <
C i Ty \ I
— 270 "2 05, | (250.0,326.0)
= -x >+ | Qbtlg: Cooling Unit 1g,
B . X1 ¥| Tshirege Member, Bandelier
— 280 .= | Tuff; light reddish brown and
- indurated at top, becoming N
= light grayish pink to dull white ’ -
L 290 and non-indurated 15 to 25 ft Port 6-288 f il
o below upper contact with
C . vapor-phase notch, dry, vitric
- 300 NDA MD50-08- . X5 (glassy) ash flow tuff.
- 7625
— 310
—320 | |
B [H]
C £
C E (326.0, 329.0)
- 330 E, thlg(’Ts): Tsankawi Pumice E
C s Bed; whitish gray vitric pumice E
- © aggregate. z
— 340 ‘é‘ ;
- © (329.0, 395.0) 3
- & Qct: Tephras and Volcani-
— 350 = clastic Sediments of the Cerro
C < Toledo Interval; dark to light
- reddish brown, bedded ol
" 360 NDA | MD50-08- sedimentary deposits Port 7360t | |- -
= 7628 consisting mostly of reworked el
- ash and silt from reworked tuff,
- fluvial sands from tuff lithics
O 370 and phenocrysts, some gravel
o beds, and few cobbles and
- boulders.
— 380
— 390
C (395.0, 452.5)
— 400 Qbo: Otowi Formation and
L Member, Bandelier Tuff; light
B NDA | MD50:08-fx » * «| Pinkish gray, nonindurated to ol
L 410 7629 =, = i_weakly indurated, nonwelded, Port 8-410t | |- -

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603471 Page 4 of 4
o 8
g o
<
o @ s =
B 3 B S g
;c_, K © (@) e Q
. &8 & & 38 g &
= = (=] (%) c —
= = S © o ] ]
= c o Q = o =
o = S o g 3 =
<04 = © o — . [
o a @ & 5] Lithology Notes Ports = <
C 410 /N ',;‘ ‘,_ vitric ash flow tuff. %a0a]
- @ S
—420 | E T
- box " x
r £ ~3 - ™| Otowi Formation continued; 5
- 2 "2 2| light pinkish gray, w
[ = - -
— 430 @ . ¥ 1 nonindurated to weakly E
- Q -~ indurated, nonwelded, vitric e
- e .« % x| ash flow tuff. E
— 440 ] Tt
C & | NDA MD50-08- ',.'l gt
C < |npa | fRo08 e« %
— 450 | Caaalil 00 TD = 452.5 ft bgs. Ports-4501t

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603472 Date Installed: 10/03/2008
Offset Borehole Location ID: 50-24783 Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
=2 8
.E E
S <
o @ s =
g & £ 5 E
g 8§ & 8§ = 8
(5] [&] =
=) = ) %) — @ om
= = ° Q < o =
e £ § 8§ & T £
8 5 & & & Lithology Notes Ports = <
-_0 (0.0, 7.0) Pore-gas monitoring g
- - I I 50-603472 is S
= Fill: Brown gravelly silt with we -
C 10 local weathered tuff fragments Eg;tre‘gl el %g gz%gf £
C up to 0.2_ ft across surrounded in the central portion é
- by silty fill matrix. of MDA C, between g
- 20 (7.0, 113.0) and at thg western 4-hr bentonite seal i
= Qbt3: Cooling Unit 3, Tshirege ends of Pits 4 and 5. H
C Member, Bandelier Tuff; weak Port 127t |-yl -1 &
— 30 red, reddish brown, to reddish | , St
C gray, slightly indurated to “hr bentonite seal j-ﬂ
o moderately indurated,
r nonwelded, dry, devitrified ash
40
o = flow tuff.
- [H]
C £
b0 |
- =2} €
- £ g
I @ 5
—60 | & 8
- E\ E
C 8 5
- o £
— 70 o
C <
— 80
- 4-hr bentonite seal 5
— 90 it
B Port 2-93 ft il Il 2
- 4-hr bentonite seal 2
— 100 i
— 110 ;
- 58 §
C { (113.0,179.4)

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603472 Page 2 of 4
2 E
£ D
= <
[<5]
g o S =
o = =
g o £ S £
£ 8 S =4 =
5] o 2} o |72] c‘g
=) = > 0 - =
= o k<) © o [@} E
= c o Q = o =
2 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
= S
_ oy Qbt2:
- 120 4 Cooling Unit 2, Tshirege &
C Member, Bandelier Tuff; pale E
o red, strongly indurated, slightly 5
— 130 welded, dry, devitrified ash |
o flow tuff with 20% quartz
C phenocrysts from 0.1 - 1.0 mm
— 140 and 10% sanidine 4-hr bentonite seal
C phenocrysts up to 1.0 mm i
B showing Schiller blue Port 3-146 ft |.- |
— 150 Iridescence. 4-hr bentonite seal L
— 160
— 170 2
- 5 :
- 1S £
— 180 E ; ]
- s (179.4, 239.9) E
- o | Qbtlv: Cooling Unit 1v, s
C 190 = { Tshirege Member, Bandelier =
L g { Tuff; light pinkish gray to dull
C s grayish white, non-indurated,
L s ] nonwelded, dry devitrified ash
— 200 S |NDA | flow tuff.
C é 4-hr bentonite seal
— 210 Porta-2101t |- gffit--] 2
- 4-hr bentonite seal H
- 2
— 220 L
- :
— 230 2
- g
— 240 (239.9, 253.5) “Colonnade” subunit | 4. pentonite seal
C Qbtlv(c): Subunit of Cooling o]fctCogllng Unit 1v Port 52471t [ o 11—
N Unit 1v, Tshirege Member, after Broxton & o> - 5
— 250 NDA Bandelier Tuff; light redddish | Réneau, 1975. 4 bentonite secl
- gray to oran_glsh brown, Qbtlv(c)/Qbtlg _
B moderately indurated, contact is the Vapor :
— 260 nonwelded, dry devitrfied ash Phase Notch. &
flow tuff with chocolate brown, z

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603472 Page 3 of 4
2 =
= 7]
S <
[<5]
g o s =2
(o — =
g @ £ S Z
£ 8 S =4 =
|3} o wn o 7] g
=) = > 0 - =
= o o s 2 S &
= c o Q = © 3
o = = (<] % = c
a a o g o Lithology Notes Ports = <
C Y sugury pumice, dacite lithics £
— 270 2% to 5%. 2
- (253.5, 329.7) 2
L 280 Qbtlg: Cooling Unit 1g, g
o Tshirege Member, Bandelier E)
C Tuff; light reddish brown and )
. . 4-hr bentonite seal
- indurated at top, becoming i
— 290 light grayish pink to dull white Port6-292ft |- - ffll -] =
- and non-indurated 15 to 25 ft S | | I
C : below upper contact with 4-hr bentonite seal
— 300 NDA MD50-08- |- - vapor-phase notch, dry, vitric
C 7655 (glassy) ash flow tuff.
— 310
—320 | | 2
L 5 £
- g g
- 5 g
—330 | T i
C = (329.7, 332.2)
- B Qbtlg(Ts): Tsankawi Pumice 3
- 340 8 Bed; whitish gray vitric pumice
- > aggregate.
C =
B & (332.2, 398.9)
- 350 ;‘—-: Qct: Tephras and Volcani-
- clastic Sediments of the Cerro
r Toledo Interval; dark to light 444t bentonit |
— 360 reddish brown, bedded -hrbentonite sea
C NDA MD50-08- sedimentary deposits Port 73641t |- g -] E
- 7658 consisting mostly of reworked ° 2
r 370 ash and silt from reworked tuff, 4-hr bentonite seal
- fluvial sands from tuff lithics
C and phenocrysts, some gravel T
- beds, and few cobbles and
— 380 boulders. &
C s
— 390 &
: 1
— 400 (398.9, 452.5)
L Qbo: Otowi Formation and
C Member, Bandelier Tuff; light )
C 410 4 = ™1 pinkish gray, nonindurated to 4-hr bentonite seal

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603472 Page 4 of 4
= =
£ D
< <
[<5]
5 2 § =2
3 %] =3 5 £
= = < =] 2 o
— |3} o w 3 % ccg
= = (=] (%) c —
= = S © o ] ]
= c o Q = o =
o = 5 o =3 = g
) = IS S ° . QL c
a a @ £ o Lithology Notes Ports = <
- 410 N NDA MD50-08- '-:‘ e weakly indurated, nonwelded, Port 8-414 ft :Z:Z:i - E
C @ 7659 P » | vitric ash flow tuff. ahr bentorite seal
— 420 | E "5t
- £ b % w
- L Ty g
- 2 P :
— 430 = 3 5
- 1] o mom =
- Q - -
- > L £
— 440 3 Tt )
I~ m - w . .
~ A= e e 4-hr bentonite seal
- = _
- MD50-08- " - ™. TD = 452.5 ft bgs. RN Ol
» 450 \V NDA 7660 LI g8 Port 9-450 i 5

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-24784 Date Installed: 02/09/2009
Offset Borehole Location ID: NA Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
=2 8
£ T
C +—
3 o =
- o =3 s =
= » 1S s x
g 8§ & 8§ s 8
=) % % %) — @ om
~ o S T L o S
= = ] Q@ = o 3
= = T ¢ g 3z 2
8 = < o (‘5 . %_) =
a @ o Lithology Notes Ports <
e} (0.0, 5.0) Borehole 50-24784 o
C Fill: Brown gravelly silt with s located in the g
C 10 local weathered tuff fragments MDA C v[v)est of the z
= up to 0.2 ft across surrounded Chemical Pit é
C by silty fill matrix. ’ z
) (5.0, 116.4) 4-hr bentonite seal
- thé: Cooling Unit 3, Tshirege Port 1-25 ft |-lfilifll -1 E
C Member, Bandelier Tuff, weak . ujlifh #
— 30 red, reddish brown, to reddish 4-hr bentonite seal 2
C gray, slightly indurated to i
o moderately indurated,
r nonwelded, dry, devitrified ash
40 f
- N ow tuff.
- [H]
C £
Fs50 | § |
- 2 H
= k7] %
—60 | & &
- c F
- g
- o =
— 70 o |
C <
— 80
:— 90 4-hr bentonite seal :_'
C Port 2-96 ft T ] 2
— 100 -hr bentonite seal i
: 4-hr bentonite sea :w
— 110 g

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-24784 Page 2 of 4
o =
£ )
< <
8 o § =2
] 3] - = =
o n IS S £
= = o] o = [&}
@ o n o 7 cfg
= = > %) — c -
= = S © o ] ]
< c <] &) = (&) s
g = T ¢ g 3 E
@ = S 5 o . o c
a a @ £ o Lithology Notes Ports = <
L 120 1 (116.4, 192.9) ﬁ
C Qbt2: -
L Cooling Unit 2, Tshirege S
C 130 Member, Bandelier Tuff; pale 2
L red, strongly indurated, slightly 2
- welded, dry, devitrified ash 2
B flow tuff with 20% quartz B
— 140 phenocrysts from 0.1 - 1.0 mm z
L and 10% sanidine L
- phenocrysts up to 1.0 mm
L 150 showing Schiller blue 4-hr bentonite seal 2]
- iridescence. -
C Port 3-155ft |- E
:_ 160 4-hr bentonite seal
— 170
B E "
C T 5
B o 2
I~ E -]
— 190 § §
C e | (192.9, 237.5)
- 200 5 { Qbtlv: Cooling Unit 1v,
- E ] Tshirege Member, Bandelier
C T Tuff; light pinkish gray to dull
- { grayish white, non-indurated, 4-hr bentonite seal
» 210 nonwelded, dry devitrified ash i
- y flow tuff. Port 4-215ft |- - B
:_ 220 4-hr bentonite seal
— 230 g
C 240 (237.5, 250.8) . . “Colonnade” subunit 4-hr bentonite seal !
= Qbtlv(c): Subunit of Cooling of Cooling Unit 1v Port5244ft [t 1 2
- Unit 1v, Tshirege Member, after Broxton & I
- Bandelier Tuff; light redddish Reneau, 1975. 4-hr bentonite seal i
- 250 gray to orangish brown, bt1v(c)/Obtl 72
- moderately indurated, Q tV(tC') ?h \g/ ®
C nonwelded, dry devitrfied ash g‘;}ggg ,\'Iztcﬁ apor 3
— 260 flow tuff with chocolate brown, ) z
sugury pumice, dacite lithics

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




MDA C Phase Il Investigation Work Plan

Los Alamos Technical Associates, Inc.
Borehole Log

Pore-gas Monitoring Well Location ID: 50-24784 Page 3 of 4
o =
£ )
< <
[<5]
g @ S =
<% = =
8 o £ S T
= < ] o = [
. @ o n o = fﬁ
=) = > %) — c -
= = S © o ] ]
= c o Q = o =
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
IR R )
C q li g li 2% to 5%. E
— 270 g
- (250.8, 327.0) 3
C Qbtlg: Cooling Unit 1g, £
— 280 Tshirege Member, Bandelier £
C Tuff; light reddish brown and 4-hr bentonite seal
L indurated at top, becoming &
" 590 light grayish pink to dull white Port6-289ft |- [ffl -] E
L and non-indurated 15 to 25 ft . —
- below upper contact with 4-hr bentonite seal
L vapor-phase notch, dry, vitric
— 300 (glassy) ash flow tuff.
— 310
C 320 g
- 5 2
C £ £
C £ 2
— 330 | £ (327.0, 329.5)
C o Qbtlg(Ts): Tsankawi Pumice %
C ? Bed; whitish gray vitric pumice
= 340 Q aggregate.
r =
C g (329.5, 396.2)
C '3 Qct: _Tephras and Volcani-
C 350 5: clastic Sediments of the Cerro
- Toledo Interval; dark to light )
N reddish brown, bedded 4-hr bentonite seal
— 360 o sedimentary deposits : i =
C NDA 7M6%510 08 consisting mostly of reworked Port 7-362ft |- - - 2
- ash and silt from reworked tuff, 4-hr bentonite seal
o 370 fluvial sands from tuff lithics
- and phenocrysts, some gravel
r beds, and few cobbles and
- boulders. n
— 380 5
C 2
C I3
— 390 3
B (396.2, 452.5)
— 400 Qbo: Otowi Formation and
- Member, Bandelier Tuff; light At bentonite seal
r NDA MD50-08-fx » * pinkish gray, nonindurated to -nr bentonite sea
L 410 7690 *y == weakly indurated, nonwelded, Port 8-411 ft [~~~

Technical Area; TD = Total Depth; WDC = Water Development Company.

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-24784 Page 4 of 4
2 =
g o]
©
[<5]
g @ S =
(o =1 =
g @ £ S Z
< G 5] (o)) =t 3]
@ o n o 5 3
= = > %) — c -
S 3 g 0§ g S8 =
< = =} ’ < s
2 = 5 o & 3 E
a a @ £ o Lithology Notes Ports = <
- 410 /j_\ Ty vitric ash flow tuff. 4-hr bentonite seal .
L ] . Txow
— 420 £ ST
I~ o ? L] - 3
C T Ty 5
L o - %
[ = - - =]
— 430 ¥ 3 2
- 8 - x = é
C 7 Ty £
- 5 g 2
— 440 S 3 -
[~ o - - )
C = Tl 4-hr bentonite seal
B 5 -
C NDA | MD50-08-f5 .2 ! 113
— 450 | 7689 ' TD = 452.5 ft bgs. Port-ds0 |- f | 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 5
Pore-Gas Monitoring Well ID: 50-24813 Date Installed: 02/05/2009
Offset Borehole Location ID: 50-24813 Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 636.0 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
=2 8
= ki
[35]
o @ s =
g & £ 5 E
g 8§ & 8§ = 8
(5] [&] =
=) = ) %) — @ om
£ = s Q = (&] =
= £ § & 8 T E
8 5 & & & Lithology Notes Ports = <
-_0 (0.0, 4.1) Pore-gas moniForing s
- Fill: Brown gravelly silt with nell 50-248131s g
C 10 local weathered tuff fragments the same location ID 3
C up to 0.2_ ft across surrounded located just inside é
- by silty fill matrix. the southern Z
— 20 (4.1,119.2) perimeter fence of 4-hr bentonite seal i
- o . . MDA C south of the 1177
: Qo Coolng 3, Tehrege | sasem poronor | oot (1] 5
— 30 red, reddish brown, to reddish ' 4-hr bentonite seal 2
C gray, slightly indurated to i
o moderately indurated,
r nonwelded, dry, devitrified ash
40
o = flow tuff.
- [H]
C £
Fs50 | §
r =] &
- £ 5
L 7] 2
— 60 S 5
- > 2
- ol b
- el i
— 70 x E
C <
— 80
— 90
B 4-hr bentonite seal 2
" 100 Port 2-99 ft il -1 2
- 4-hr bentonite seal (2
C 110 :

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-24813 Page 2 of 5
£ T
= <
[<5]
S o § =
3 %] =3 5 £
< G 5} =] = Q
@ 3] n o = <
=) = > 0 - © m
~ o o o L Q <
= e 5 &) = O =
=3 = S o =3 = S
@ T S 5 o . o c
a a @ £ o Lithology Notes Ports = <
— 120 .
- (119.2, 180.0) g
C Qbt2: Cooling Unit 2, Tshirege 2
= Member, Bandelier Tuff; pale s
- 130 red, strongly indurated, slightly 2
- welded, dry, devitrified ash £
B flow tuff with 20% quartz :
— 140 phenocrysts from 0.1 - 1.0 mm
o and 10% sanidine 4-hr bentonite seal H
= phenocrysts up to 1.0 mm H
" 150 showing Schiller blue Port 3-150 ft % -l &
- iridescence. _ 3
C 4-hr bentonite seal
— 160
- 5 :
o £ £
— 180 £ 2
C T ! (180.0, 234.0) z
o o { Qbtlv: Cooling Unit 1v, E
L 190 ‘B { Tshirege Member, Bandelier
- 3 | Tuff; light pinkish gray to dull
C > | grayish white, non-indurated,
o ol ! nonwelded, dry devitrified ash
L MD50-08- ‘
C 200 ncff NDA 7716 E | flow tuff. 4-hr bentonite seal
- < Port 4-207 ft |- - H
— 210 4-hr bentonite seal
— 220 E
C H
— 230 2
- (234.0, 248.0) "(f:(():lonlr']adi s_tuEunit 4-hr bentonite seal
C Qbtlv(c): Subunit of Cooling of £o0ling Unit 1v B 111/
— 240 Unit 1v, Tshirege Member, after Broxtgn & PortS-241ft |- - 8
- Bandelier Tuff; rLi%ht redddish | Reneau, 1975. 4-hr bentonite seal
- , gray to orangish brown,
— 250 NDA 7M7Dl§0'08' moderately indurated, Qbtlv(c)/Qbtlg
L nonwelded, dry devitrfied ash || contact is the Vapor g
C flow tuff with chocolate brown, || Phase Notch. £
— 260 sugury pumice, dacite lithics =
2% to 5%.

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-24813 Page 30of 5
= E
£ D
S <
o @ s =
o a =] =
8 o g s Z
= < I5S] =2} = =]
<5} K] (%2} o 7] g
= = > %) — c
E = 3 < 1) Q 3
= c o Q = © 3
o = 5 o = = S
a a o g o Lithology Notes Ports = <
- Ol I
— 270 - Th| (248.0, 324.0) £
C =, .= | Qbtlg: Cooling Unit 1g, B
- .. " . { Tshirege Member, Bandelier
— 280 T%:"x| Tuff; light reddish brown and 4-hr bentonite seal
o "= = | indurated at top, becoming i
- light grayish pink to dull white Port6-286t [ Il -]
- and non-indurated 15 to 25 ft _ gl @
_— 290 below upper contact with 4-hr bentonite seal
- vapor-phase notch, dry, vitric
C . Y. Y (glassy) ash flow tuff.
— NDA MD50-08-| =",
- 300 7715 % M x
— 310
— 320 o 5
- 5 g
: £ -
- E (324.0, 326.0)
— 330 T Qbt1g(Ts): Tsankawi Pumice >
C > Bed; whitish gray vitric pumice
C ? aggregate.
— [&]
340 = (326.0, 393.0)
C »g Qct: Tephras and Volcani-
- 350 x clastic Sediments of the Cerro
o = Toledo Interval; dark to light ! .
- < reddish brown, bedded hr bentonite seal
C sedimentary deposits port 73581t |- gIf-] 2
— 360 consisting mostly of reworked _ O |
C ash and silt from reworked tuff, 4-hr bentonite seal
o fluvial sands from tuff lithics
- 370 and phenocrysts, some gravel T
- beds, and few cobbles and
C boulders. g
— 380 -§
- %
B 3
— 390 H
r (393.0, 636.0)
- Qbo: Otowi Formation and
— 400 Member, Bandelier Tuff; light .
N pinkish gray, nonindurated to 4-hr bentanite seal
C weakly indurated, nonwelded, Port 8-408 ft I” =
L 410 vitric ash flow tuff. e | I

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan
Pore-gas Monitoring Well Location ID: 50-24813 Page 4 of 5

Drilling Method
Radiological Screening
Pore-Gas Sample

Well Construction
Annular Backfill Material

Graphic Log

Lithology Notes Ports
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-24813 Page 5 of 5
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<5} o w o 5 ccg
= = > %) — c -
= = S © o ] ]
=] € o Q = o =
> = 5 g g T E
a a @ £ o Lithology Notes Ports = <
- =
— 560 . T
-
- 2 * 2| Otowi Formation continued; n
C ~¥7 1 light pinkish gray, 5
— 570 <, . =| nonindurated to weakly £
C I » % x| indurated, nonwelded, vitric §
- =y = ash flow tuff. B
— 580 . box ™ x 3
~ [11] - - 2
- £ iR T £
- £ r l
- H .
— 590 T x ™ x
- £ L 4-hr bentonite seal
C 2 oo =
B | 3o oowe =
— 600 g\ e Port 10-600ft |- §-] 2
- ] e ] .
r E . 4-hr bentonite seal —
- 2 . ==
— 610 5 . T
- X
- hr g
- s 2
— 620 box ™ x &
- - s
- 1 i
— 630 box ™ x i
C L TD = 636.0 ft bgs.

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603383 Date Installed: 05/05/2008
Offset Borehole Location ID: 50-24817 Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: Sand-filled FLUTE liner with 1/4-inch nylon tube from each port
=4 8
.E E
c o
o @ S =
g 3 g E
g 8§ & 8§ 2 3
=) % % %) — @ om
=~ o o S 2 Q S
= = S Q £ © 3
s = 3§ & g 3 £
Q a (02 g O Lithology Notes Ports = <
0 (0.0, 6.4) Pore-gas monitqring
Fill: Brown gravelly silt with Y(\;(ezlelltse?jgg?;ciitlsto
10 local weathered tuff fragments borehole 510-24817
up to 0.2_ ft across surrounded approximately 35 ft'
by silty fill matrix. outside and north of
20 (6.4, 104.8) MDA C in TA-50.
Qbt3: Cooling Unit 3, Tshirege i
Member, Bandelier Tuff; weak Port 1-26
30 red, reddish brown, to reddish
gray, slightly indurated to
moderately indurated,
40 nonwelded, dry, devitrified ash
= flow tuff.
[H]
£
50 | &
g .
= =
@ =
60 ‘3 £
§ 3
o
70 x
5
80
Port 2-85 ft ||
90
100
(104.8, 172.2)
110 Qbt2: Cooling Unit 2, Tshirege
Member, Bandelier Tuff; pale
red, strongly indurated, slightly

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603383 Page 2 of 4
o =
£ D
= 5
(5]
S o § =
g & g 5 g
£ 8 S =4 =
— s L “ 9 2 &
= = (=] (%) c —
E=] c [=] ; < >
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
i eadacay I~ '
— 120 <>{ welded, dry, devitrified ash
C >S9 flow tuff with 20% quartz
- phenocrysts from 0.1 - 1.0 mm
C 130 and 10% sanidine
- phenocrysts up to 1.0 mm
C showing Schiller blue
L iridescence. Port 3-139 ft
— 140 °
— 150
— 160
— 170
C 5 | (172.2, 239.4)
- £ | Qbtlv: Cooling Unit 1v,
- 180 é { Tshirege Member, Bandelier
= I i Tuff, light pinkish gray to dull H
C 2 | grayish white, non-indurated, w
— 190 ] | nonwelded, dry devitrified ash =
C Q i flow tuff. =
B E b
—200 | o
C 2 Port 4-206 ft
— 210
— 220
— 230
— 240
r (2394, 2_48-0) . . "Colonnade” subunit Port5-244 1t || - |
C Qbtlv(c): Subunit of Cooling of Cooling Unit 1v
- Unit 1v, Tshirege Member, after Broxton &
— 250 Bandelier Tuff; light redddish | Reneau, 1975.
- gray to orangish brown,
C moderately indurated, Qbtlv(c)/Qbtlg
— 260 nonwelded, dry devitrfied ash || contact is the Vapor
flow tuff with chocolate brown, || Phase Notch.

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603383 Page 3 of 4
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g o s =2
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8 o £ S T
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[<5) o (2] o 7 g
= = > %) — c -
= o o [3+1 o [@} <
s € S Q = © 3
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
C /: / sugury pumice, dacite lithics :
= 270 = | 2% to 5%.
C (248.0, 324.2)
C 280 Qbtlg: Cooling Unit 1g,
L Tshirege Member, Bandelier
C NDA MD50-08-f= = =« { TUff; light reddish brown and Port 6-286 ft
L 14863 indurated at top, becoming
— 290 light grayish pink to dull white
L and non-indurated 15 to 25 ft
C below upper contact with
L 300 vapor-phase notch, dry, vitric
C (glassy) ash flow tuff.
— 310
—320 | |
B [H]
r £
L E (324.2, 326.7)
— 330 T Qbtlg(Ts): Tsankawi Pumice 5
- o Bed; whitish gray vitric pumice m
C 'g aggregate. 3
—340 | < £
- > (326.7, 393.4) B
C £ Qct: Tephras and Volcani-
- x clastic Sediments of the Cerro
- 350 E Toledo Interval; dark to light
- reddish brown, bedded ol
- sedimentary deposits 2=l
MD50-08- e Port 7-359 ft || - ¢
— 360 NDA 14864 consisting mostly of reworked ° I :
C ash and silt from reworked tuff,
= fluvial sands from tuff lithics
C 370 and phenocrysts, some gravel
= beds, and few cobbles and
C boulders.
— 380
— 390
C (393.4, 452.5)
- Qbo: Otowi Formation and
- 400 Member, Bandelier Tuff; light
o : = pinkish gray, nonindurated to 2l
r NDA MD50-08-fx x ™ weakly indurated, nonwelded, Port 8-408 ft || - 4l-
- 410 14865} =y *{ vitric ash flow tuff S 5

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603383 Page 4 of 4
o E
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S <
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5 2 § =
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= = (=] (%) c —
= = S © o ] ]
=] c o Q = o =
o = S o g 3 =
<04 = © o — . [
a a o g o Lithology Notes Ports = <
410 [ v e
- @ o T
—420 | E Tl
B ] F'e "«| Otowi Formation continued,; N
B I [ i S 5
C =y .. =~ .| light pinkish gray, £
430 s =4 == nonindurated to weakly E
B 8 = = ™ «| indurated, nonwelded, vitric E
C 1 Ty = ™| ash flow tuff. 3
n A m @
— 440 3 3=
- « S
L é [ 3 J
C NDA MD50-08- 1" - "% .
— 450 | 14866 | b TD = 452.5 ft bgs. Port 9-450

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 5
Pore-Gas Monitoring Well ID: 50-603463 Date Installed: 05/20/2008
Offset Borehole Location ID: 50-24820 Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 602.5 ft
Pore-gas monitoring well type: Sand-filled FLUTE liner with 1/4-inch nylon tube from each port
= 8
.E E
c +—
5 @ 5 =
g 8 2 =
g 8§ & 8§ 2 3
=) % % %) — @ om
=~ o o S 2 Q S
5 c =) (ID < (@] —_
= £ § &£ g T E
Q a (02 g O Lithology Notes Ports = <
0 STETS (0.0, 6.0) Pore-gas monitoring
Fill: Brown gravelly silt with el 50-6034671s
local weathered tuff fragments
10 up to 0.2_ ft across surrounded yg;ig) aglgazouth of
by silty fill matrix. adjacent to borehole
20 (6.0, 111.3) 50-24820 in the TA-
Qbt3: Cooling Unit 3, Tshirege 50 south parking lot. Port 1-26 ft
Member, Bandelier Tuff; weak
30 red, reddish brown, to reddish
gray, slightly indurated to
moderately indurated,
40 nonwelded, dry, devitrified ash
= flow tuff.
[H]
E
50 | &
g B
£ u
@ 3
60 8 £
§ 3
o
70 x
£
80
90 Port 2-91 ft ||
100
110
(111.3, 174.0)
Qbt2: Cooling Unit 2, Tshirege

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603463 Page 2 of 5
.E E
= <
2 o s =2
3] - = =
8 & g S =
< < < o = Q
@ o n o 7 cfg
= = > %) — c -
= = S © o ] ]
< c <] &) = (&) s
g = T ¢ g 3 E
@ T S 5 o . o c
a a @ £ o Lithology Notes Ports = <
:— 120 S>S{ Member, Bandelier Tuff; pale
L red, strongly indurated, slightly
- welded, dry, devitrified ash
L 130 flow tuff with 20% quartz
- phenocrysts from 0.1 - 1.0 mm
C and 10% sanidine
- phenocrysts up to 1.0 mm
— 140 showing Schiller blue bort 3143 1
C iridescence.
— 150
— 160
— 170
C g (174.0, 238.3)
— 180 £ { Qbtlv: Cooling Unit 1v,
C f Tshirege Member, Bandelier 5
- o | Tuff; light pinkish gray to dull =
C 190 ‘B | grayish white, non-indurated, 5
= 3 | nonwelded, dry devitrified ash c
C = flow tuff. ]
B 8 @
—200 | 2
- 2 Port 4-206 ft
— 210
— 220
— 230
L 240 (238.3, 249.0) . . . o
C Qbtlv(c): Subunit of Cooling Colonnade s_ubunlt Port5-244 ft || -
B Unit 1v, Tshirege Member, OLCogllngtUng v .
550 Bandelier Tuff; light redddish ; er r°X1895
- gray to orangish brown, eneau, )
C moderately indurated,
- = - =4 || nonwelded, dry devitrfied ash Qbtlv(c)/ Qrt])tlg
— 260 =2 = || flow tuff with chocolate brown, contact is the Vapor
IR S | SUQUNL nllmir‘n' dacite lithics Phase NOtCh'

bgs = below ground surface; ID = identification? NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603463 Page 3 of 5
o =
£ 7}
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[<5]
g @ S =
o E=1 =
§ @ 1 Q 2
r=] o] © o> s %
— @ 2 v S 7} m
=) = > %) — c -
= = S © o ] ]
= c o Q = o =
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
- 17 2% 10 5%.
— 270 Ty
- ' 04| (249.0,325.2)
L «« %= { Qbtlg: Cooling Unit 1g,
— 280 T#: 7| Tshirege Member, Bandelier
L .= | Tuff; light reddish brown and
C NDA MD50-08- [ = indurated at top, becoming Port 6-287 ft
— 290 14858 light grayish pink to dull white
- and non-indurated 15 to 25 ft
C below upper contact with
- vapor-phase notch, dry, vitric
— 300 (glassy) ash flow tuff.
— 310
—320 | |
B [H]
C 1S
- & (325.2, 327.7) !
— 330 E, Qbtlg(Ts): Tsankawi Pumice E
- c Bed; whitish gray vitric pumice ,“_J
C L aggregate. z
— 340 | Q <
C e (327.7, 394.4) B
- o Qct: Tephras and Volcani-
__ 350 E clastic Sediments of the Cerro
- < Toledo Interval; dark to light
B reddish brown, bedded o
- 4. sedimentary deposits : i
— 360 NDA 1M4%%% 08 consisting mostly of reworked Port7-3601 .:.:l. !
- ash and silt from reworked tuff,
C fluvial sands from tuff lithics
— 370 and phenocrysts, some gravel
C beds, and few cobbles and
C boulders.
— 380
— 390
- (394.4, 602.5)
— 400 Qbo: Otowi Formation and
L Ty Member, Bandelier Tuff; light
C MD50-08- "2 - pinkish gray, nonindurated to |
L 410 NDA | 14859 [ *: 1 weakly indurated, nonwelded, Port 8-409ft || - |

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan
Pore-gas Monitoring Well Location ID: 50-603463 Page 4 of 5

Radiological Screening
Well Construction
Annular Backfill Material

Drilling Method
Pore-Gas Sample

Lithology Notes Ports

] Graphic Log

B | Depth (ft)

0 = =] vitric ash flow tuff.

=4 ==y Otowi Formation continued;
” light pinkish gray,

LI nonindurated to weakly
"+ " indurated, nonwelded, vitric
ash flow tuff.
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603463 Page 5 of 5
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S 3 g 0§ g S8 =
< = =} ’ < s
o = S o s T c
@ = B 5 o . ] c
a a o £ o Lithology Notes Ports = <
- 560 /F _'.‘ '_ .| Otowi Formation continued,
C 5 =y =™ light pinkish gray,
L £ R ,'-__- nonindurated to weakly
— 570 & 1171 indurated, nonwelded, vitric
B T "~ | ash flow tuff. B
- om R S £
C c . s w
- - -
— 580 8 T .
- Q Sl E
- 5 A 3
— 590 KA “pe
C 2 ‘,-l/: ~
N MD50-08-|"m - "t .
— 600 J/ NDA | lagse | TD = 602.5 ft bgs. Port 10-600 ft

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603468 Date Installed: 06/12/2008
Offset Borehole Location ID: 50-24821 Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: Sand-filled FLUTE liner with 1/4-inch nylon tube from each port
= 8
.E E
c +—
5 @ 5 %
B & g 8 €
g 8§ & 8§ s 8
=) % % %) — @ om
~ o S T L o S
= £ o Q = o =
5 £ 8§ 5 & 3 £
e o o o O Lithology Notes Ports = <
0 (0.0, 10.4) Pore-gas monitqring
Fill: Brown gravelly silt with el 50:603408 Is
local weathered tuff fragments
10 up to 0.2_ ft across surrounded yg;ig) aglgazouth of
by silty fill matrix. adjacent to borehole
20 50-24821 and east
(10.4,111.9) . of the TA-50 south
Qbt3: Cooling Unit 3, Tshirege arking lot
Member, Bandelier Tuff; weak P g lot.
30 red, reddish brown, to reddish Port 1-30 ft
gray, slightly indurated to
moderately indurated,
40 nonwelded, dry, devitrified ash
= flow tuff.
[H]
E
50 | §
g B
£ w
@ 3
60 8 £
g 5
o
70 x
£
80
90 Port 2-92 ft ||
100
110 B
>>{ (111.9,172.9)
1 Qht2:

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603468 Page 2 of 4
2 =
£ D
= 5
[<5]
g @ S =
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g o £ S £
£ 8 S =4 =
— s L “ 9 2 &
=) = > %) — c -
E=] c [=] ; < >
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
B >
- 120 <9 Cooling Unit 2, Tshirege
- Member, Bandelier Tuff; pale
r red, strongly indurated, slightly
— 130 welded, dry, devitrified ash
r flow tuff with 20% quartz
- phenocrysts from 0.1 - 1.0 mm
- and 10% sanidine
- 140 phenocrysts up to 1.0 mm Port 3-142 t
C showing Schiller blue
- iridescence.
— 150
— 160
— 170
- s | (172.9, 222.7)
r 180 E { Qbtlv: Cooling Unit 1v,
- © Tshirege Member, Bandelier N
C 'é_'n | Tuff; light pinkish gray to dull £
= = grayish white, non-indurated, E
- 190 8 { nonwelded, dry devitrified ash z
- LPE‘ | flow tuff. 3
C IS ] Port 4-198 ft &
—200 | &
- <
— 210
— 220
C (222.7, 242.7) . . "Colonnade" subunit
C 230 Qb_tlv(c): quunlt of Cooling of Cooling Unit 1v =
= Unit 1v, Tshirege Member, after Broxton & Port 5-233t ||
C Bandelier Tuff; light redddish Reneau, 1975. -
- gray to orangish brown,
— 240 moderately indurated, Qbt1v(c)/Qbtlg
- nonwelded, dry devitrfied ash contact is the Vapor
N flow tuff with chocolate brown, || ppase Notch.
— 250 sugury pumice, dacite lithics
C 2% to 5%.
C (242.7,320.7)
— 260 -+ "+ | Qbtlg: Cooling Unit 1g,
. | Tshirege Member, Bandelier

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603468 Page 3 of 4
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[<5]
S o § Z
g8 o £ S £
= < < o = Q
<5 o w o 7 g
= = > %) — c
E = 3 < 1) Q 3
= S 2 Q@ = 3
o = 5 o = = S
] = < S S . QL c
a a @ £ o Lithology Notes Ports = <
B "" Tuff; light reddish brown and
— 270 .= | indurated at top, becoming
- light grayish pink to dull white
C and non-indurated 15 to 25 ft
— 280 below upper contact with
C vapor-phase notch, dry, vitric Port 6-262
- (glassy) ash flow tuff.
— 290
. NDA | MD50-08-f
o 300 7894 :
— 310
—320 | |
L g (320.7, 387.7)
- £ Qct: Tephras and Volcani-
— 330 £ clastic Sediments of the Cerro 5
C o Toledo Interval; dark to light =
- ‘B reddish brown, bedded 5
340 S sedimentary deposits £
- > consisting mostly of reworked 2
C o ash and silt from reworked tuff, 3
- ucrf fluvial sands from tuff lithics
— 350 £ and phenocrysts, some gravel e
- NDA MD50-08- beds, and few cobbles and Port 7-354 1t || -1 il
C 7895 boulders. -
— 360
— 370
— 380
— 390 (387.7, 452.2)
- Qbo: Otowi Formation and
C Member, Bandelier Tuff; light
— 400 ~#x 1 pinkish gray, nonindurated to e
C NDA MD50-08-F" % - weakly indurated, nonwelded, Port 8-403 ft ||.-.- Jj.
- 7896 : vitric ash flow tuff. ol
C 410 .

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603468 Page 4 of 4
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-24822 Date Installed: 01/08/2009
Offset Borehole Location ID: NA Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-24822 Page 2 of 4
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" 120 | welded, dry, devitrified ash N
= > q flow tuff with 20% quartz M
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C D> 4-hr bentonite seal
" 150 > 22
- >
= >
C D>
— 160 =3
- > n
= D> £
r > 2
— 170 > g
- > E,
C 5 > 5
- £ > %
— 180 £ > 2
- T | (182.0, 225.0)
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- g Unit 1v, Tshirege Member, Reneau. 1975 Port5-235ft |- - ll{ -] 2
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— 240 = gray to Orangish brownY 4-hr bentonite seal =
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= " nonwelded, dry devitrfied ash Phase Notch P z
r 250 Tx = "1 || flow tuff with chocolate brown, '
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C “« e || 2% to 5%.
- R B 3
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-24822 Page 3 of 4
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C X Tshirege Member, Bandelier 'E
— 270 Tuff; light reddish brown and H
C indurated at top, becoming A-hr bentonite seal
o light grayish pink to dull white i
r 280 and non-indurated 15 to 25 ft Port6-280 1t |- -l -] B
o below upper contact with - &
C vapor-phase notch, dry, vitric 4-hr bentonite seal
- (glassy) ash flow tuff.
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C 2
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- g
L 2
— 380 3
— 390 "y | (386.7, 452.5) l
C " - "o| Qbo: Otowi Formation and
B _ *2 1 Member, Bandelier Tuff; light 4-hr bentonite seal
- 400 e pinkish gray, nonindurated to
- NDA MD50-08-1. ." * .| weakly indurated, nonwelded, Port 8-402t -7~ - E
C 7948 =y = ™| vitric ash flow tuff. . 0
- el 4-hr bentonite seal
C 410 o ol !

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603503 Date Installed: 08/26/2008
Offset Borehole Location ID: 50A Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
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4-hr bentonite seal = iz
90 T
NDA MD50-08 g
100 8160 E
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red, strongly indurated, slightly

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603503 Page 2 of 4
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— 120 S| welded, dry, devitrified ash §
- < flow tuff with 20% quartz 32
C ©¢1 phenocrysts from 0.1 - 1.0 mm 4-hr bentonite seal 25
— 130 S| and 10% sanidine =
C y<>{ Phenocrysts up to 1.0 mm Port 3-133ft |- | 3
- <54 showing Schiller blue )
C 140 1 iridescence. 4-hr bentonite seal
N >
- >
- >
Do | | [or oo [SR
C 859 |l
- >
- > é
— 160 > P
B > E
B > s
- > é
— ) &
- 170 | (169.0, 233.0) s
- 5 { Qbtlv: Cooling Unit 1v, =
- £ | Tshirege Member, Bandelier
— 180 E | Tuff; light pinkish gray to dull
- T | grayish white, non-indurated,
C 2 { nonwelded, dry devitrified ash
— 190 o | flow tuff.
r o 4-hr bentonite seal 4
I = =HHT =
L <] e Port4-198ft - lilll:-] 2
— 200 S | NDA MD50-08 2% 1 B
r x 8158 4-hr bentonite seal i
- z 7z
— 210 E:
- £
— 220 3
— 230 .
C "Colonnade" subunit 4-hr bentonite seal I e
r (233.0, 247.0) of Cooling Unit 1v Port 5-237 ft E= :
‘_ 240 Qbtlv(c): Subunit of Cooling after Broxton &
o Unit 1v, Tshirege Member, Reneau, 1975. 4-hr bentonite seal
C Bandelier Tuff; light redddish g
- > gray to orangish brown, ©
L MD50-08- ; N
N 250 NDA 815y moderately |ndurate_d,_ Qbt1v(c)/Qbtlg 5
- nonwelde(_j, dry devitrfied ash contact is the Vapor 2
C flow tuff with chocolate brown, [| phase Notch. g
— 260 sugury pumice, dacite lithics :
2% to 5%.

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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B T I
C 270 = .= | (247.0,315.0)
- =z x| Qbtlg: Cooling Unit 1g, 4-hr bentonite seal
C . Y. Y| Tshirege Member, Bandelier e
- ===y | Tuff; light reddish brown and Port6-278ft |- - i - H
- 280 n ,_ | indurated at top, becoming A-hr bentonite seal
= .t M light grayish pink to dull white
- =3T3 | and non-indurated 15 to 25 ft
— 290 ‘.."’_‘,."/ below upper contact with
C .« . { vapor-phase notch, dry, vitric
- Ty:Tx| (glassy) ash flow tuff.
— 300 o
C i Ty g
C 310 i Ty é
C i) g
- (315.0, 318.0) &
— 320 5 Qbtlg(Ts): Tsankawi Pumice z
- £ Bed; whitish gray vitric pumice
C E aggregate.
— 330 T
C = (318.0, 385.0)
- 'g Qct: Tephras and Volcani-
L 340 O clastic Sediments of the Cerro .
= > Toledo Interval; dark to light 4-hr bentonite seal
r 3 reddish brown, bedded : =
= g |NPA SMlegO'OS' sedimentary deposits Port7-347ft |- 4] §
— 350 5 consisting mostly of reworked 4-hr bentonite seal
o ash and silt from reworked tuff,
N fluvial sands from tuff lithics
— 360 and phenocrysts, some gravel
r beds, and few cobbles and "
- boulders. 5
- 2
— 370 g
- 2
- 3
— 380 2
- "2 2] (385.0, 452.5) l
— 390 . X5 ) Qbo: otowi Formation and 4-hr bentonite seal
- *¢ = = Member, Bandelier Tuff; light =
C NDA | MD50-08- . | pinkish gray, nonindurated to Port8-3971t -7 - -] ¥
— 400 8163 ~&* 1 weakly indurated, nonwelded, ah )
- S ) B -hr bentonite seal
N - vitric ash flow tuff.
L 410 e

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603503 Page 4 of 4
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410 O . . .
- /j_\ x = 7| Otowi Formation continued; T
- 9 2 ™ z| light pinkish gray, 2
— 420 E X2 1 nonindurated to weakly 5
- kS '~ = indurated, nonwelded, vitric £
N = « * «| ash flow tuff. E
— 430 B SRt 3
C S r g
n ] I =
- E‘ -‘- -‘- \L
— 440 E 3
C = Tl 4-hr bentonite seal
- = 2
B NDA | MD50-08-f"2 "2 ] R
— 450 | 8164 ' TD = 452.5 ft bgs. Port-ds0 |- f | 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603061 Date Installed: 01/26/2009
Offset Borehole Location ID: 50B Attitude: Vertical
TA-50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
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0 (0.0, 9.0) Pore-gas monitqring s
Fill: Brown gravelly silt with well 50-603061 is g
local weathered tuff fragments borehole 508 3
10 located 172 ft north B
NDA MD50-08 up to 0.2 ft across surrounded &
8206 by silty fill matrix of the east-central 2
) portion of MDA C. I
20 (9.0, 95.0) 4-hr bentonite seal
NDA MD50-08 Qbt3: Cooling Unit 3, Tshirege port1-251t [T~ 2
8205 Member, Bandelier Tuff, weak . ull #
30 red, reddish brown, to reddish 4-hr bentonite seal 2
gray, slightly indurated to i
moderately indurated, T
nonwelded, dry, devitrified ash
40
N flow tuff. o
g 5
E 2
NDA MD50-08 5
S0 T 8204 g
2 £
£ i
60 8 T
: |
=
o
70 E 4-hr bentonite seal [
:q—: =
Port 2-76 ft T -] 2
111 .-
80 4-hr bentonite seal = iz
90
(95.0, 165.0)
NDA MD50-08- ; :
100 8203 Qbt2: . 3
Cooling Unit 2, Tshirege k
Member, Bandelier Tuff; pale £
110 red, strongly indurated, slightly
welded, dry, devitrified ash
flow tuff with 20% quartz

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603061 Page 2 of 4
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— 120 <] Phenocrysts from 0.1 - 1.0 mm _
- <>( and 10% sanidine 4-hr bentonite seal g
C <1 phenocrysts up to 1.0 mm %‘:
" 130 %% showing Schiller blue Port3-128ft |- il -1 &
r > iridescence. 4-hr bentonite seal H
- > Z
C >
- >
- 140 >
- >
N >
L NDA MD50-08- |<&><e> .
150 8202 £
- g
— 160 3
- ;
- | (165.0, 216.7) z
— 170 ] Qbtlv: Cooling Unit 1v,
B . | Tshirege Member, Bandelier
C g i Tuff; light pinkish gray to dull
— 180 £ grayish white, non-indurated,
B H ) L
C T NDA MD50-08 nonwelded, dry devitrified ash 4-hr bentonite seal H
o o 8201 | flow tuff. H
- [ =
190 @ ) Port 4-190 t |- -filil] - E
- 4 4-hr bentonite seal =i
C ) 7z
— 200 | @ g
- < e
— 210 B
- 3
. 220 (216.7, 240.0) "Colonnade" subunit -
- Qbt1v(c): Subunit of Cooling of Cooling Unit 1v 4-hr bentonite seal
- Unit 1v, Tshirege Member, after Broxton & =
" 930 NDA | HDo0-08 Bandelier Tuff; light redddish | Reneau, 1975. Port 5-2281t |- - 3
L gray to orangish brown, 4-hr bentonite seal i
r moderately indurated, 7z
- nonwelded, dry devitrfied ash 0
— 240 ;) flow ff with chocolate brown, | qpt1y(c)/Qbtig 2
- =, .= |\ sugury pumice, dacite lithics contact is the Vapor 5
B - e || 2% 10 5%. Phase Notch. 5
— 250 .MM 2400, 312.0) 2
B "1 74| Qbtlg: Cooling Unit 1g, H
- = = | Tshirege Member, Bandelier =
— 260 -x = | Tuff; light reddish brown and 0
4. %] indurated at top, becoming

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603061 Page 3 of 4
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B _'_' :_'_' light grayish pink to dull white 4-hr bentonite seal
— 270 = == | and non-indurated 15 to 25 ft
C NDA | MD50-08-Fz ™2 | below upper contact with Port6-274ft |-l -] E
C 8231 " _*/._ _‘/ vapor-phase notch, dry, vitric 4hr bentoni | —
L 230 == 4| (glassy) ash flow tuff. -hr bentonite sea
r Ty
— 290 SRl
- B e |
- S
— 300 TEe Ty u
- o f
— 310 Ty Ty 3
C (312.0, 315.0)
- Qbtlg(Ts): Tsankawi Pumice %
O 320 5 Bed; whitish gray vitric pumice
- £ aggregate.
- £
— 330 | £ (315.0, 382.0)
C o Qct: Tephras and Volcani-
- ‘B clastic Sediments of the Cerro
340 S Toledo Interval; dark to light .
= > reddish brown, bedded 4-hr bentonite seal
C = sedimentary deposits T =
- g |NoA SMZ%gO'OS' consisting mostly of reworked Port7-347ft -0l -] §
r 350 -;‘—': ash and silt from reworked tuff, 4-hr bentonite seal
- fluvial sands from tuff lithics
C and phenocrysts, some gravel
— 360 beds, and few cobbles and
- boulders. "
- s
— 370 5
- 2
- £
— 380 H
- T1: 7 (382.0, 452.5) l
o "= =] Qbo: Otowi Formation and
— 390 .15 ] Member, Bandelier Tuff; light 4-hr bentonite seal
- =¢ = ™| Pinkish gray, nonindurated to =
C NDA SMZ%ZO'OS' »» x| weakly indurated, nonwelded, Port8307ft |- - -] E
— 400 -,.l/ vitric ash flow tuff. 4-hr bentonite seal
C e T
L 410 e

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603061 Page 4 of 4
z z
£ D
S <
[<5]
5 2 § =
3 @ =3 5 £
= = < =] 2 o
—_ <5 o w o 7 ccg
=) = > %) — c -
= = S © o ] ]
=] € o Q = o =
o = k=] [ % > c
<3 = [ o — . c
a a @ £ o Lithology Notes Ports = <
410 R . . _
C /E ¥ = 71 Otowi Formation continued; T
L o 2 2| light pinkish gray, "
— 420 E X2 1 nonindurated to weakly 5
- £ ’-l . =| indurated, nonwelded, vitric ‘E
C o « * «| ash flow tuff. 5
— 430 @ e B
C S r g
- . - z
- 5 g l
— 440 E 3
~ A= e e 4-hr bentonite seal
C < Fon S
C MD50-08- e "mn ! DT =
— 450 | o [NDA ey ' TD = 452.5 ft bgs. Port 94501t =7 - 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603062 Date Installed: 12/05/2008
Offset Borehole Location ID: 50C Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
=4 8
.E E
S IS
S o s =
g 3 B g =
g 8 & 8 = 8
(5] [&] =
=) = =) 0 - 2 2]
£ 2 5 © = S £
= = 5 o & = 2
= [¢] o — . c
e o o o O Lithology Notes Ports = <
-_0 (0.0, 2.0) Pore-gas monitoring @
C Fill: Brown gravelly silt with \(,;eo”ci?ﬁgggt?d H
'_ local weathered tuff fragments - ©
— 10 up to 0.2 ft across surrounded Zgg{%);mgtzlézjn%ﬁ E‘
C by silty fill matrix. northeast of =
— 20 (2.0, 84.0) borehole 50-24822. | 4-hr bentonite seal iz
r Qbt3: Cooling Unit 3, Tshirege port 1251t | AlIHIHI - =
C Member, Bandelier Tuff; weak . N #
— 30 red, reddish brown, to reddish 4-hr bentonite seal Z=
C gray, slightly indurated to Zidit
- moderately indurated, 9
- 40 nonwelded, dry, devitrified ash 5
= . flow tuff. £
B 5 5
- E ®
C NDA | MD50-08 B
50 - 8251 H
I~ o
- £
:_ 60 § 4-hr bentonite seal :_'
- > Port 2-64 t T -1 ®
- E . .
:_ 70 % 4-hr bentonite seal = iz
B <
— 80
- (84.0, 159.0)
L 90 Qbt2: g
- Cooling Unit 2, Tshirege 2
C Member, Bandelier Tuff; pale s
o o red, strongly indurated, slightly 3
— 100 NDA | o008 welded, dry, devitrified ash
- flow tuff with 20% quartz
C phenocrysts from 0.1 - 1.0 mm
— 110 and 10% sanidine
C phenocrysts up to 1.0 mm
- >4 showing Schiller blue 4-hr bentonite seal #7Z

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603062 Page 2 of 4
= 8
= &
<
S o § =2
[} - = =
8 @ £ s 3
= = o] o = [&}
<5} o n o = ]
= = o v = c @
L= = S) © o Q 3
= £ 2 Q 5 S 3
& = 8 § &= : 3 E
a a @ £ o Lithology Notes Ports = <
. D1 iri i
— 120 iridescence. Port 3-122 ft % g E
- 4-hr bentonite seal H
B 7z
— 130
— 140
. NDA | MD50-08- £
— 150 8250 £
- g
B g
- 160 | (159.0, 210.0) s
C i Qbtlv: Cooling Unit 1v,
- { Tshirege Member, Bandelier
- 170 | Tuff; light pinkish gray to dull
o 5 { grayish white, non-indurated,
C £ i nonwelded, dry devitrified ash 4-hr bentonite seal
— 180 £ { flow tuff. =
B T Port 4-1841t | - 2
- £ 4-hr bentonit | -
r 190 g -Nr bentonite seat
- Q o
B E £
- S |NDA | MD50-08- E
- 200 x 8249 i
- < 2
— 210 (210.0, 224.0) "Colonnade" subunit | 4-hr bentonite seal
L Qbtlv(c): Subunit of Cooling g;t(e:roglrlgft:nng v Port5-217ft |- -lll| -] B
— 220 Unit 1v, Tshirege Member, Reneau. 1975 _ 2o 2
= &8 Bandelier Tuff; light redddish ' . 4-hr bentonite seal
C - _= | gray to orangish brown,
B .5 ! moderately indurated, cQobrﬁLa:/c(tc?é ?E;l\g/a or T
— 230 “1: 7 || nonwelded, dry devitrfied ash || EP1ECS e p o
- '.'"_'.'" flow tuff with chocolate brown, ‘ 5
N -« = {| sugury pumice, dacite lithics ‘E
— 240 717 12% to 5%. §
- 0T (2240, 302.0) z
L = -3 | Qbtlg: Cooling Unit 1g, B
— 250 NDA SMZZZO'OB' 25 _ | Tshirege Member, Bandelier i
N .o M Tuff; light reddish brown and
C Ty : 3| indurated at top, becoming 4-hr bentonite seal
— 260 "<, .=, | light grayish pink to dull white =7
.. ~. | and non-indurated 15 to 25 ft Port 6-263 1t |- . gli|

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603062 Page 3 of 4
= 8
= &
<
o @ s =
8 & g g B
< = < (=) = &)
@ o n o 7 8
= = > %) — c -
= = S © o ] ]
< c o Q = [
o = 5 @ =3 T £
<03 = © o — . [
o a @ & 5] Lithology Notes Ports = <
C 25 M below upper contact with A-hr bentonite seal
— 270 Tx-"a| vapor-phase notch, dry, vitric
r ‘." _‘.', (glassy) ash flow tuff.
— 280 =
— 290 -
— 300 Ty B
C (302.0, 305.0)
- Qbtlg(Ts): Tsankawi Pumice
C 310 Bed; whitish gray vitric pumice
- aggregate.
—320 | | (305.0, 372.0)
C E Qct: Tephras and Volcani-
= £ clastic Sediments of the Cerro
C 330 8 Toledo Interval; dark to light .
o o reddish brown, bedded 4-hr bentonite seal
C £ . sedimentary deposits : T =
- § NDA SMZ%gO 08 consisting mostly of reworked Port7-3s7ft -4l 1] §
- 340 s ash and silt from reworked tuff, 4-hr bentonite seal
- I fluvial sands from tuff lithics
C uf,j and phenocrysts, some gravel T
— 350 = beds, and few cobbles and
C < boulders. g
C s
— 360 s
r 2
- 3
— 370 S
- = - = (372.0,452.5) l
C » = x| Qbo: Otowi Formation and
— 380 "¢ = ™{ Member, Bandelier Tuff; light ,
C >z ™| pinkish gray, nonindurated to 4-hr bentonite seal P2
B NDA mpso-0s-h, Y=, ] weakly indurated, nonwelded, Port 8-387ft | 7. <
C 390 8253 o= vitric ash flow tuff. K #
- ax Mxox 4-hr bentonite seal ==
C Ty T
-~ 400 Inte
- i g
- Th B
L 410 e

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603062 Page 4 of 4

= E

£ D

S <

[<5]

5 @ § =
g8 o £ S £
= < © o = [&)
@ o 7} ) = &

€ 2 8 8 o 5 =
= o o A 2 O o
= c o ; < >
o3 = 5 e g T E
a a @ £ o Lithology Notes Ports = <
- e Tew Z
- 410 ™ = Otowi Formation continued; T
C @ - » * «| light pinkish gray, "
— 420 E *4 =™} nonindurated to weakly £
C © "2 *2| indurated, nonwelded, vitric 2
L T $2 71 ash flow tuff. s
- 2 e 5
— 430 ‘D 1: B
B @ o s
E |2 Ikl :
— 440 E Ty T l
~ A= e e 4-hr bentonite seal
- z :
- NDA MD50-08-F" o - " _ ———
— 450 | 8251 Ve TD = 452.5 ft bgs. Port9-450t -7 'f | 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan Page 1 of 4
Pore-Gas Monitoring Well ID: 50-603063 Date Installed: 11/06/2008
Offset Borehole Location ID: 50D Attitude: Vertical
TA- 50 AOC/SWMU: 50-009 Drill Operator: Quentin Stevens
Drilling Company: WDC Exploration and Wells Depth to Perched Saturation (ft): NA
Drilling equipment: Speedstar 50K Depth to Regional Saturation (ft): NA
Geologist: Tracy McFarland Total Depth (ft): 452.5 ft
Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port
=4 8
.E E
S IS
. ¢ 2
i) o =3 2 =
o [7p] e |8} ©
g 8 & 8 = 8
(5] [&] b7
=) = ) %) — @ om
—= o o © L (=) 5
= = © Q < o 3
o = S o g = 2
8 = IS ) = . %’ c
o o o O Lithology Notes Ports <
0 STETS (0.0, 8.0) Pore-gas monitoring o
Fill: Brown gravelly silt with pell 50-603063 Is :
NDA local weathered tuff fragments - B
10 up to 0.2 ft across surrounded :\c/)gg\eg ggﬁ'?\%ﬁ; of é
by silty fill matrix. z
the central northern I
20 [ (8.0, 99.0) boundary. 4-hr bentonite seal
NDA MD50-08 Qbt3: Cooling Unit 3, Tshirege port1-251t [T~ 2
8295 ; Member, Bandelier Tuff; weak . W ]
30 red, reddish brown, to reddish 4-hr bentonite seal 2
gray, slightly indurated to i
moderately indurated, T
nonwelded, dry, devitrified ash
40
= flow tuff. o
[0 5
E b 2
NDA | MD50-08 s
=0 T 8200 |¢ %
2 g
£ 1
60 8 "
s |
o
o
70 E 4-hr bentonite seal [
:q—: 02
Port 2-76 ft T |- E
80 4-hr bentonite seal = iz
90
NDA | MD50-08-[¢
100 8201 (99.0, 160.0) 3
Qbt2: k
Cooling Unit 2, Tshirege £
110 Member, Bandelier Tuff; pale
red, strongly indurated, slightly
welded, dry, devitrified ash

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603063 Page 2 of 4
2 E
£ )
= T
8 o § =2
g 8 F E
< < < o = Q
@ o n o 7 cfg
=) = k=) %) - c —
= o o [3+1 o [@} <
s € S Q = © 3
o = 5 o = = S
) = < S S . QL c
a a @ £ o Lithology Notes Ports = <
— c22 a7 |
— 120 ><q flow tuff with 20% quartz . _
C <1 phenocrysts from 0.1 - 1.0 mm 4-hr bentonite seal
- and 10% sanidine Port 3-128 ft % -1 =
" 130 phenocrysts up to 1.0 mm CBIH- B
- showing Schiller blue 4-hr bentonite seal H
C iridescence. #7Z
— 140
- NDA MD50-08- w
— 150 8292 £
- g
— 160 &
C { (160.0, 217.0) B
- | Qbtlv: Cooling Unit 1v, g
C 170 i Tshirege Member, Bandelier
- | Tuff, light pinkish gray to dull
C 5 { grayish white, non-indurated,
o E | nonwelded, dry devitrified ash
— 180 | E | flow tuff.
C T 4-hr bentonite seal
- g = -
— 190 % Port 4-190 111 H
- Q 4-hr bentonite seal H
C ) 7z
L S | NDA MD50-08- f¢ "
- 200 x 8293 £
- < g
— 210 B
- 3
— 220 (217.0, 240.0) "Colonnade" subunit -
- Qbt1v(c): Subunit of Cooling of Cooling Unit 1v 4-hr bentonite seal
- Unit 1v, Tshirege Member, after Broxton & P58t |- il =
C 230 Bandelier Tuff; light redddish Reneau, 1975. 3
- gray to orangish brown, 4-hr bentonite seal i
C moderately indurated, #7Z
- nonwelded, dry devitrfied ash ™
— 240 2 flow tuff with chocolate brown, | Qbt1v(c)/Qbtlg 2
- "", _-_-l, sugury pumice, dacite lithics contact is the Vapor 5
C - e {| 2% to 5%. Phase Notch. %
- 250 5t (2400, 312.0) 2
C . .} Qbtlg: Cooling Unit 1g, B
C = == | Tshirege Member, Bandelier Z
— 260 - ™= | Tuff; light reddish brown and ¢
4. }| indurated at top, hecoming

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603063 Page 3 of 4
= E
£ )
S <
[<5]
e 2 § =2
=% = =
8 2 E S ¥
< < < o = 3
= 2 £ i S 2 m
= = (=] (%) c —
= = S © o ] ]
< c o Q = O 3
53 = 37 e g T E
a a o £ o Lithology Notes Ports = <
- .? :.? light grayish pink to dull white 4-hr bentonite seal
— 270 ~1: 7| and non-indurated 15 to 25 ft
o <, %, | below upper contact with Port6-274ft |-l -] E
C .« %« { vapor-phase notch, dry, vitric 4-hr bentonite seal
— 280 (glassy) ash flow tuff.
— 290 2
- | Sl |
— 300 u
- é
— 310 : B
C (312.0, 315.0)
- Qbtlg(Ts): Tsankawi Pumice 3
- 320 5 Bed; whitish gray vitric pumice
= £ aggregate.
- £
— 330 | £ (315.0, 382.0)
C > Qct: Tephras and Volcani-
- ‘B clastic Sediments of the Cerro
C 340 | O Toledo Interval; dark to light .
o > reddish brown, bedded 4-hr bentonite seal
C g sedimentary deposits ol
- g |NPA 1M6%ZO'08' consisting mostly of reworked Port7-347 S (B
— 350 -;‘—': ash and silt from reworked tuff, 4-hr bentonite seal =ty
- fluvial sands from tuff lithics
C and phenocrysts, some gravel
— 360 beds, and few cobbles and T
- boulders. !
— 370 .g
B 2
- 3
— 380 £
- T1: 7 (382.0, 452.5) i
- "= =] Qbo: Otowi Formation and
— 390 .15 ] Member, Bandelier Tuff; light 4-hr bentonite seal
- =¢ = ™| Pinkish gray, nonindurated to =
C NDA MDS0-08-1, " " »| weakly indurated, nonwelded, Port8307ft |- - -] E
— 400 o A vitric ash flow tuf. 4-hr bentonite seal
C e
L 410 e

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603063 Page 4 of 4
g o
©
S o § =2
g & B s g
= < © o = [&)
@ o n o 7 cfg
= = > %) — c -
= = S © o ] ]
=] € o Q = o =
o = 5 o =3 = g
) = IS S ° . QL c
a a @ £ o Lithology Notes Ports = <
410 O . . _
C /E ¥ = 71 Otowi Formation continued; T
L o 2 2| light pinkish gray, "
— 420 E X2 1 nonindurated to weakly 5
- £ ’-l . =| indurated, nonwelded, vitric ‘E
C o « * «| ash flow tuff. 5
— 430 @ e B
C S r g
- . - z
- 5 g l
— 440 E 3
~ A= e e 4-hr bentonite seal
C < Fon S
— 450 | I T TD = 452.5 ft bgs. Port 94501t =7 - 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




TA-50

Los Alamos Technical Associates, Inc.
Pore-Gas Monitoring Well/Borehole Log

Project: MDA C Phase Il Investigation Work Plan
Pore-Gas Monitoring Well ID: 50-603064
Offset Borehole Location ID: 50E

AOC/SWMU: 50-009

Drilling Company: WDC Exploration and Wells
Drilling equipment: Speedstar 50K
Geologist: Tracy McFarland

Pore-gas monitoring well type: discrete 1/4-inch stainless-steel tube from each port

Page 1 of 4

Date Installed: 12/05/2008

Attitude: Vertical

Drill Operator: Quentin Stevens

Depth to Perched Saturation (ft): NA

Depth to Regional Saturation (ft): NA

Total Depth (ft): 502.5 ft

= =
g o
S <
o @ s =
i) o =3 2 =
o [7p] e |8} ©
g 8§ & 8§ 2 3
=) % % %) — @ om
—= o o © L (=) 5
= c = ) = (&} =
=1 = 3 o g 3 &
2 = IS S o . QL c
s & & & Lithology Notes Ports > <
e} (0.0, 3.0) Pore-gas monitoring ®
C Fill: Brown gravelly silt with ‘(’;eo':;;?s‘?ggggt g
'_ 10 local weathered tuff fragments approximately 12 ft z
- up to 0.2 ft across surrounded ngﬁh of MDAyC é
C by silty fill matrix. ’ z
:_ 20 (3.0, 8L.0) 4-hr bentonite seal
C NDA MD50-08 Qbt3: Cooling Unit 3, Tshirege port 125t |-gIN -] 2
C 8343 Member, Bandelier Tuff; weak . Al ]
— 30 red, reddish brown, to reddish 4-hr bentonite seal
C gray, slightly indurated to
- NDA MD50-08 moderately indurated, ”
40 8342 nonwelded, dry, devitrified ash £
o = flow tuff. 2
n 5 g
- E =
- £ :
— 50 L 3
- T z
o =
- 7]
— 60 3 4-hr bentonite seal :_'
C g Port 2-66 ft T ] 2
- el -
— 70 o 4-hr bentonite seal H
- 3 =
— 80 T
- (81.0, 145.0) i
C Qbt2: H
L 90 Cooling Unit 2, Tshirege g
o Member, Bandelier Tuff; pale v
C red, strongly indurated, slightly 2
o welded, dry, devitrified ash
— 100 flow tuff with 20% quartz
- phenocrysts from 0.1 - 1.0 mm
C and 10% sanidine 4-hr bentonite seal 21
— 110 phenocrysts up to 1.0 mm -
C NDA MD50-08- showing Schiller blue Port 3-113ft |- | 3
- 8344 — .. Iridescence. 4-hr bentonite seal

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X

daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.




Los Alamos Technical Associates, Inc.
Borehole Log

MDA C Phase Il Investigation Work Plan

Pore-gas Monitoring Well Location ID: 50-603064 Page 2 of 4
= 8
£ T
o <
[<5]
¢ o § 2
3 %] =3 5 £
S = I~ o > &)
D o n o % @
k=) = 0 c @
= o o © o [@} E
= c ° o = O =
I = 5 o 2 = =
@ = S 5 o . o c
o a @ & 5] Lithology Notes Ports = <
— 120 o
— 130
— 140
- | (145.0, 206.0)
— 150 i Qbtlv: Cooling Unit 1v,
- { Tshirege Member, Bandelier
C | Tuff; light pinkish gray to dull
— 160 { grayish white, non-indurated,
C { nonwelded, dry devitrified ash
- i flow tuff.
— 170 4-hr bentonite seal D
- 5 | NDA MD50-08 Port 4176 ft |- -gllll{ -] B
- £ 8345 0
— 180 £ 4-hr bentonite seal H
B £ #7Z
~ (=]
- E o
— 190 § s
B : 5
- s MD50-08- [ f
C S | NDA - 3
200 x 8338 =
- <
C 210 (206.0, 221.0) 4-hr bentonite seal
= Qbtlv(c): Subunit of Cooling "Colonnade" subunit portsonaft |- o1 =
N Unit 1v, Tshirege Member, of Cooling Unit 1v ]
- Bandelier Tuff; light redddish after Broxton & 4-hr bentonite seal i
— 220 gray to orangish brown, Reneau, 1975. HZ
- moderately indurated, T
C nonwelded, dry devitrfied ash || Qbtlv(c)/Qbtlg "
— 230 flow tuff with chocolate brown, || contact is the Vapor £
C sugury pumice, dacite lithics Phase Notch. 2
o 2% to 5%. E
— 240 (221.0, 297.0) g
C Qbtlg: Cooling Unit 1g, z
- “1:"#| Tshirege Member, Bandelier
— 250 NDA 8M32§0'08' . Tuff; light reddish brown and $
o : indurated at top, becoming 4-hr bentonite seal
C light grayish pink to dull white =i
— 260 and non-indurated 15 to 25 ft Port 62591t |- | -
below upper contact with 4-hr bentonite seal

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603064 Page 3 of 4
2 E
= ]
S ©
D
e @ & =
<% = =
g @ £ S Z
£ 8 S =4 =
<5} K] (%2} o 7B g
= = > %) — c
= o =} s 2 S &
< c ©° o = (&) =
o = S ] % = c
<03 = ol S = . < c
a a o g o Lithology Notes Ports = <
- ... ! vapor-phase notch, dry, vitric
C 270 ~1| (glassy) ash flow tuff.
— 280
— 290 :
- i)
— 300 (297.0, 299.0)
C Qbt1g(Ts): Tsankawi Pumice
- Bed; whitish gray vitric pumice
L 310 aggregate.
C (299.0, 367.0)
- Qct: Tephras and Volcani-
- 320 . clastic Sediments of the Cerro
- E Toledo Interval; dark to light )
C E reddish brown, bedded 4-hr bentonite seal H
— 330 | T |\pa |woso0s sedimentary deposits port 7-332ft [- - [
L = 8341 consisting mostly of reworked 220l
- ‘B ash and silt from reworked tuff, 4-hr bentonite seal =
'_ 340 8 fluvial sands from tuff lithics E
- > and phenocrysts, some gravel
C = beds, and few cobbles and
[=]
- x boulders.
— 350 =
C <<
— 360
— 370 41 7Y (367.0, 502.5) g
- e Qbo: Otowi Formation and 5
= .« * x| Member, Bandelier Tuff; light H
__ 380 Ty = | pinkish gray, nonindurated to i
- *2 . *2| weakly indurated, nonwelded,
- Yo Y vitric ash flow tuff.
— 390 ST
C Ty T
r NDA | MD50-08-} =g = ™
400 8340 [
- Ty
L 410 <

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Pore-gas Monitoring Well Location ID: 50-603064 Page 4 of 4
= E
g o]
<
[<5]
5 @ § =
8 2 £ s g
< = < (=) = s
@ o n o o g
= = > %) — c -
= = S © o ] ]
< c o Q = (ST
< = 5 @ & T E
a a @ £ o Lithology Notes Ports = <
- ? L] -l L]
C 410 "3 = 7| Otowi Formation continued;
- ¥  “w| light pinkish gray,
— 420 . 15 ) nonindurated to weakly
- =, == indurated, nonwelded, vitric
C = » " x| ash flow tuff.
— 430 A
: ‘l : - é
L - 2
— 440 o L 5
- E . g
- 3 :
C E .
— 450 T Ll .
- o S
C 3 Tyt
| 8 -)‘- -‘-
L : 4
- 460 = L S
: g ‘l : -
- - .
— 470 = T
r - .l :, n 4-hr bentonite seal
— 480 ] Portg-4g2ft [« -] E
- e coo 0
C R 4-hr bentonite seal
— 490 The T 3
C e e 4-hr bentonite seal
C NDA | MD50-08-f'2 "2 . B+
— 500 8339 ' TD = 502.5 ft bgs. Port9-500ft -7 - 2

bgs = below ground surface; ID = identification; NA = not applicable or not encountered; NDA = No Detectable Activity > 2 X
daily- and location-specific radiological background value; Radiological Screening peformed on pore-gas samples collected; TA =
Technical Area; TD = Total Depth; WDC = Water Development Company.
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Analytical Program



MDA C Phase Il Investigation Report, Revision 1

D-1.0 INTRODUCTION

This appendix presents the analytical methods used and the data quality review of the samples collected
in the Phase Il investigation conducted in 2008—2009 at Material Disposal Area (MDA) C at Los Alamos
National Laboratory (the Laboratory).

The analytical program used for this investigation includes submission of samples to approved contract
laboratories, with specific requirements for analytical methods, data quality, and reporting. Quality
assurance (QA), quality control (QC), and data validation procedures were implemented in accordance
with the requirements of the Quality Assurance Project Plan Requirements for Sampling and Analysis
(LANL 1996, 054609), and the analytical services statement of work (SOW) for contract laboratories
(LANL 2000, 071233). The results of the QA/QC activities were used to estimate accuracy, bias, and
precision of the analytical measurements. QC samples included preparation blanks, blank spikes, matrix
spikes, and laboratory control samples (LCSs) to assess accuracy and bias. Internal standards, external
standards, surrogates, and tracers were also used to assess accuracy.

The type and frequency of QC analyses are described in the analytical service SOW (LANL 2000,
071233), along with the applicable analytical methods. Other QC factors such as sample preservation
and holding times were also assessed in accordance with the requirements outlined in standard operating
procedure (SOP) 5056, “Sample Containers and Preservation.” Evaluating these QC indicators allows
estimates to be made of the accuracy, bias, and precision of the analytical suites. A focused data
validation was also performed for all the data packages (also referred to as request numbers).

The following SOPs were used for data validation:

e SOP-5161, Routine Validation of Volatile Organic Compound (VOC) Data;
e SOP-5162, Routine Validation of Semivolatile Organic Compound (SVOC) Data;

e SOP-5163, Routine Validation of Organochlorine Pesticides (PEST) and Polychlorinated
Biphenyls (PCB) Data

e SOP-5164, Routine Validation of High Explosives (HE) Data;
e SOP-5165, Routine Validation of Metals Analytical Data;

e SOP-5166, Routine Validation of Gamma Spectroscopy, Chemical Separation Alpha
Spectrometry, Gas Proportional Counting, and Liquid Scintillation Analytical Data; and

e SOP-5191, Routine Validation of LC/MS/MS Perchlorate Analytical Data (SW-846 EPA Method
6850)

The focused validation included a more detailed review of the data generated by the analytical laboratory.
The analytical data and instrument printouts used during focused validation are provided in Appendix E.

Analytical data were reviewed and evaluated based on U.S. Environmental Protection Agency (EPA)
National Functional Guidelines for inorganic and organic chemical data review where applicable (EPA
1994, 048639; EPA 1999, 066649). As a result of the data validation and assessment efforts, qualifiers
may be assigned to the analytical records as appropriate. The data qualifiers used in the data validation
procedures are defined in Appendix A.

Summaries of the analytical methods for inorganic chemicals, radionuclides, and organic chemicals are
provided in Tables D-2.0-1, D-3.0-1, and D-4.0-1.
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A systematic low bias in previously reported tritium pore-vapor measurements has been identified
(Whicker et al. 2009, 106429); tritium data presented in this report have been corrected for this bias
(Marczak 2009, 106500). The bias resulted from the properties of silica gel, the medium used to collect
water vapor from pore-gas samples. Silica gel contains water bound to the silica gel molecules that
cannot be completely removed by drying, before it is used in sampling, without degrading the silica gel
properties. Thus, when water vapor is collected from the pore gas, the tritiated water vapor is diluted into
the water bound to the silica gel molecules. The tritium results in this report were corrected using the
percent moisture value determined by the analytical laboratory. When percent moisture data are not
available for a sample, a conservative correction factor of 2 is applied. This correction factor was selected
based on an analysis of 2 yr of tritium pore-vapor correction values.

D-2.0 INORGANIC CHEMICAL ANALYSIS SUMMARY

Samples collected at MDA C in 2008-2009 were analyzed for inorganic chemicals. A total of 171 samples
(plus 17 field duplicates) were analyzed for target analyte list (TAL) metals; 112 samples (plus 11 field
duplicates) were analyzed for perchlorate and total cyanide; and 109 samples (plus 11 field duplicates)
were analyzed for nitrate. The analytical methods used for inorganic chemicals are listed in Table D-2.0-1.

D-2.1 Inorganic Chemical QA/QC Summary

All procedures were followed as required by the analytical service SOW (LANL 2000, 071233) and
applicable corresponding EPA SW-846 methodologies.

Twenty-one TAL metal results and one nitrate result were qualified as estimated (J) because the sample
results were reported as detected between the instrument detection limit (IDL) and the estimated
detection limit (EDL).

Thirty-five TAL metal results and one cyanide result were qualified as not detected (U) because the
sample result was less than or equal to five times the concentration of the related analyte in the trip blank
or equipment rinsate.

D-2.1.1 Maintenance of Chain of Custody

Chain of custody forms were maintained properly for all samples (see Appendix E).

D-2.1.2 Sample Documentation

Samples were properly documented on sample collection log (SCL)/chain of custody (COC) forms in the
field (Appendix E).

D-2.1.3 Sample Dilutions

Some samples were diluted for inorganic chemical analyses. Eleven TAL metal results were qualified as
estimated (J) because the serial dilution sample relative percent difference (RPD) was >10% and the
sample result was > 50 times the method detection limit (MDL) (>100 times the MDL for inductively
coupled plasma mass spectroscopy [ICPMS]).
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D-2.1.4 Sample Preservation

Preservation criteria were met for all samples analyzed for inorganic chemicals.

D-2.1.5 Holding Times

Holding-time requirements were met for all inorganic chemical analyses.

D-2.1.6 Initial and Continuing Calibration Verifications

One TAL metal results and one nitrate result were qualified as estimated (J) because the associated
initial calibration verification (ICV) and/or continuing calibration verification (CCV) was recovered outside
the method-specific limits.

Two nitrate results were qualified as estimated not detected (UJ) because the ICV and/or CCV was
recovered outside the method-specific limits.

Sixty-one TAL metal results and one cyanide result were qualified as not detected (U) because the
sample result was less than or equal to 5times the concentration of the related analyte in the instrument
calibration blank /continuing calibration blank.

D-2.1.7 Analyte Identification

Analyte identification criteria were met for all samples analyzed for inorganic chemicals.

D-2.1.8 Interference Check Sample and/or Serial Dilutions

No qualifiers were assigned to inorganic chemical analysis results because of interference check sample
or serial dilution problems.

D-2.1.9 Laboratory Duplicates

One hundred two metal results were qualified as estimated (J) because both the sample and duplicate
sample results were = 5 times the reporting limit and the duplicate RPD was greater than 35%.

Thirteen TAL metal results were qualified as estimated (J) because the duplicate results exceeded the
RPD requirements.

One TAL metal result was identified as estimated (J) because the duplicate sample was not prepared
and/or analyzed with the samples for unspecified reasons.

D-2.1.10 Preparation Blanks

Ninety-nine TAL metal results and one cyanide results were qualified as estimated (J) because the
analyte was identified in the preparation blank but the sample results were greater than 5 times.

Twenty-five TAL metal results and 13 cyanide results were qualified as not detected (U) because the
sample results were less than or equal to 5 times the concentration of the related analyte in the
preparation blank.
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One nitrate result was qualified as not detected (U) because in comparison with the preparation blank, the
sample result was greater than the EDL but less than or equal to 5 times the concentration of the related
analyte in the blank.

D-2.1.11 Matrix Spikes

Three TAL metal results were qualified as estimated and biased high (J+) because the analytes were
recovered above the upper acceptance level (UAL) but less than 150% of the associated spike sample.

Two hundred sixty-five TAL metal results were qualified as estimated and biased high (J+) because the
associated matrix spike recovery was greater than the UAL.

Six TAL metal results, four nitrate results, and five cyanide results were qualified as estimated and biased
low (J-) because the associated spike sample was recovered below the lower acceptance level (LAL) but
greater than 10%.

Fifty-four TAL metal results were qualified as estimated and biased low (J-) because the analyte was
recovered below the LAL but greater than 30% in the associated spike sample.

Ninety-four TAL metal results, seven nitrate results, and one cyanide result were qualified as estimated
not detected (UJ) because the associated matrix spike recovery was less than the LAL but greater than
10%.

One TAL metal result and seven nitrate results were qualified as estimated not detected (UJ) because the
associated matrix spike recovery was above the UAL.

Four TAL metal results and one cyanide result were qualified as estimated not detected (UJ) because the
analyte was recovered below the LAL but greater than 30% in the associated spike sample.

Four TAL metal results were rejected (R) because the associated matrix spike recovery was less than
10%. Despite the rejected results, there are still sufficient metals data of good quality available for the
site.

D-2.1.12 Laboratory Control Sample Recoveries

Thirteen TAL metal results were qualified as estimated and biased high (J+) because the percent
recovery of the analyte in the LCS was less than the LAL.

One TAL metal result was qualified as estimated and biased low (J-) because the LCS percent recovery
was <10%.

Four nitrate results were qualified as estimated and biased low (J-) because the percent recovery of the
analyte in the LCS was less than the LAL.

One metal result was qualified as not estimated not detected (UJ) because the LCS percent recovery was
<10%.

Four TAL metal results were rejected (R) because the LCS percent recovery was <10%. Despite the
rejected results, there are still sufficient metals data of good quality available for the site.
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D-3.0 ORGANIC CHEMICAL ANALYSIS SUMMARY

Samples collected at MDA C in 2008-2009 were analyzed for organic chemicals. A total of 91 pore-gas
samples (plus 10 field duplicates) were analyzed for volatile organic chemicals (VOCs); 104 tuff samples
(plus 11 field duplicates) were analyzed for semivolatile organic chemicals (SVOCs) and polychlorinated
biphenyls (PCBs); 7 tuff samples were analyzed for dioxins and furans; and 7 tuff samples were analyzed
for explosive compounds. The analytical methods used for organic chemicals are listed in Table D-3.0-1.

D-3.1 Organic Chemical QA/QC Summary

All QC procedures were followed as required in the analytical service SOW (LANL 2000, 071233) and
applicable corresponding EPA SW-846 methodologies.

Three SVOC results were rejected (R) because the LCS percent recovery was <10%. Despite these
rejected results, there are still sufficient SVOC data of good quality available for the site.

D-3.1.1 Maintenance of Chain of Custody

Chain of custody forms were maintained properly for all samples analyzed for organic chemicals
(Appendix E).

D-3.1.2 Sample Documentation

Samples were properly documented on SCL/COC:s in the field (Appendix E).

D-3.1.3 Sample Dilutions

Some samples were diluted for organic chemical analyses. No qualifiers were applied to any organic
chemical results because of dilutions.

D-3.1.4 Sample Preservation

Preservation criteria were met for all samples analyzed for organic chemicals.

D-3.1.5 Holding Times

Thirty-five PCB results were qualified as estimated not detected (UJ) because the extraction holding time
was exceeded by less than 2 times the published method for holding times.

D-3.1.6 Initial and Continuing Calibration Verifications

Five SVOC results were qualified as estimated (J) because the associated percent relative standard
deviation (%RSD) or % difference exceeded the criteria in the initial or continuing calibration standards.

Twelve VOC results and one PCB result were qualified as estimated (J) because the ICV and/or CCV
was recovered outside the method-specific limits.

One SVOC results and four PCB results were qualified as estimated not detected (UJ) because the
results were not analyzed with a valid 5-point calibration curve and/or a standard at the reporting limit.
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Three hundred ninety-seven SVOC results and 112 VOC results were qualified as estimated not detected
(UJ) because the ICV and/or CCV was recovered outside the method-specific limits.

Eight hundred ninety-five SVOC results and 96 VOC results were qualified as estimated not detected (UJ)
because the analytes were analyzed with an initial calibration curve that exceeded the %RSD criteria
and/or the associated multipoint calibration correlation coefficient was less than 0.995.

Two of 5642 VOC results were qualified as estimated not detected (UJ) because the ICV and/or CCV was
not analyzed at the appropriate method frequency.

D-3.1.7 Analyte Identification

Two SVOC results and one VOC result were qualified as not detected (U) because the associated mass
spectrum did not meet method specifications.

D-3.1.8 Preparation Blanks

One dioxin/furan result was qualified as estimated (J) because the sample result was greater than the
EDL but less than or equal to 5 times the concentration of the related analyte in the preparation blank.

Seventeen SVOC results and two dioxin/furan results were qualified as not detected (U) because the
associated sample concentration was less than 5 times the concentration in the preparation blank.

D-3.1.9 Surrogate Recoveries and Internal Standard Responses

Three SVOC results were qualified as estimated (J) because the internal standard (IS) area count for the
quantitating IS was less than 50% but greater than 10% for the window relation to the previous continuing
calibration.

Eight SVOC results were qualified as estimated (UJ) because the IS area count for the quantitating IS
was less than 50% but greater than 10% for the window relation to the previous continuing calibration.

Thirteen SVOC results were qualified as estimated not detected (UJ) because the associated IS area
counts were less than 50% but greater than 10% recovery when compared to the area counts in the
applicable continuing calibration standard.

Thirteen SVOC results were qualified as estimated not detected (UJ) because at least one surrogate
percent recovery was greater than the UAL and at least one surrogate percent recovery was less than the
LAL.

D-3.1.10 Laboratory Control Sample Recoveries

One SVOC result was qualified as estimated and biased low (J-) because the associated LCS recovery
was less than the LAL but greater than 10%.

A total of 580 SVOC results, 21 VOC results, and 7 PCB results were qualified as estimated not detected
(UJ) because the LCS percent recovery was less than the LAL but greater than 10%.
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D-3.1.11 Laboratory and Field Duplicates

Laboratory and field duplicates collected for organic chemical analyses indicated acceptable precision for
all samples.

D-4.0 RADIOCHEMICAL ANALYSIS SUMMARY

Pore-gas and tuff samples collected at MDA C in 2008—-2009 were analyzed for radionuclides. A total of
104 tuff samples (plus 11 field duplicates) were analyzed for gamma-emitting radionuclides; 104 tuff
samples (plus 11 field duplicates) were analyzed for americium-241; 84 pore-gas samples (plus 9 field
duplicates) were analyzed for tritium; 104 tuff samples (plus 11 field duplicates) were analyzed for
isotopic plutonium; 104 tuff samples (plus 11 field duplicates) were analyzed for isotopic uranium; and
104 tuff samples (plus 11 field duplicates) were analyzed for strontium-90. The analytical methods used
for radionuclides are listed in Table D-4.0-1.

D-4.1 Radionuclide QA/QC Summary
All procedures were followed as required by the analytical service SOW (LANL 2000, 071233).

A total of 113 americium-241 results, 628 gamma spectroscopy results, 23 tritium results, 227 isotopic
plutonium results, 19 isotopic uranium results, and 169 strontium-90 results were qualified as not
detected (U) because the associated sample concentration was less than or equal to the minimum
detectable concentration (MDC).

Eighteen americium-241 results, 18 gamma spectroscopy results, 3 tritium results, 35 isotopic plutonium
results, 67 isotopic uranium results, and 17 strontium-90 results were qualified as not detected (U)
because the associated sample concentration was less than three times the 1-sigma total propagated
uncertainty (TPU).

D-4.1.1 Maintenance of Chain of Custody

Chain of custody forms were maintained properly for all samples (Appendix E).

D-4.1.2 Sample Documentation

All samples were properly documented on SCL/COCs in the field (Appendix E).

D-4.1.3 Sample Dilutions

Five samples were diluted for radionuclide analyses. No qualifiers were assigned because of the
dilutions.

D-4.1.4 Sample Preservation

Preservation criteria were met for all samples analyzed for radionuclides.
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D-4.1.5 Holding Times

Twenty-nine americium-241 results, 2 gamma spectroscopy results, 3 tritium results, 38 isotopic
plutonium results, and 19 isotopic uranium results were qualified as estimated and biased low (J-)
because the extraction holding time was between 1 and 2 times the applicable holding time requirement.

D-4.1.6 Analyte Identification

Sixty-eight gamma spectroscopy results were rejected (R) because spectral interference prevented
positive identification of the analytes. Despite the rejected results, there are still sufficient gamma
spectroscopy data of good quality available for the site.

D-4.1.7 Preparation Blanks

Two tritium results and four isotopic uranium results were qualified as estimated (J) because the
associated sample concentration was less than 5 times the concentration in the preparation blank.

One isotopic uranium result was qualified as not detected (U) because the associated sample
concentration was less than 5 times the concentration in the preparation blank.

D-4.1.8 Matrix Spikes

The matrix spike recoveries were within acceptable limits for all radionuclide analyses.

D-4.1.9 Carrier and Tracer Recoveries

Six isotopic uranium results were qualified as estimated and biased high (J+) because the tracer %R was
greater than the UAL.

D-4.1.10 Laboratory Control Sample Recoveries

Two isotopic uranium results were qualified as estimated and biased high (J+) because the LCS percent
recovery was greater than the UAL.

D-4.1.11 Laboratory and Field Duplicates

Six isotopic uranium results were qualified as estimated (J) because the associated duplicate samples
had a duplicate error ratio (DER) or relative error ration greater than the analytical laboratory’s
acceptance limits.

Twenty-two tritium results were qualified as estimated (J) because the associated duplicate results were
prepared separately from the original analysis.

Fifteen isotopic plutonium results and 10 isotopic uranium results were qualified as estimated (J) because
the duplicate and sample results have a DER greater than 2.0.

Eighteen isotopic uranium results were qualified as estimated (J) because the duplicate information was
missing.
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Table D-2.0-1
Analytical Methods for Inorganic Chemical Analyses
Analytical Method Analytical Description Analytical Suite
EPA Method 300.0 lon chromatography Anions
SW-846: 8321A High-performance liquid Anions, Perchlorate
chromatography/mass
spectrometry
SW-846:6850 High-performance liquid Perchlorate
chromatography/mass
spectrometry
SW-846: Inductively coupled plasma Aluminum, antimony, arsenic, barium, beryllium, boron,
6010/6010A/6010B mass spectrometry calcium, cadmium, cobalt, chromium, copper, iron, lead,
(ICPES)—atomic emission lithium, magnesium, manganese, mercury, nickel,
spectroscopy (AES) potassium, selenium, silicon, sodium, silver, thallium,

titanium, uranium, vanadium, and zinc. (TAL metals)

SW-846:6020 ICPES Aluminum, antimony, arsenic, barium, beryllium, boron,
calcium, cadmium, cobalt, chromium, copper, iron, lead,
magnesium, manganese, nickel, potassium, selenium,
sodium, silicon, silver, thallium, titanium, vanadium, and
zinc. (TAL metals)

SW-846:7060 Graphite furnace atomic Arsenic
absorption (GFAA)
SW-846:9012a Colorimetric method Cyanide (total)
SW-846:7471A GFAA Mercury (TAL metal)
CLP:ILM03.0-200.7 ICPES-AES Aluminum, antimony, arsenic, barium, beryllium, boron,

calcium, cadmium, cobalt, chromium, copper, iron, lead,
magnesium, manganese, nickel, potassium, selenium,
sodium, silver, thallium, titanium, vanadium, and zinc.
(TAL metals)

CLP:ILM03.0-245.1 Cold vapor atomic absorption | Mercury
Table D-3.0-1
Analytical Methods for Organic Chemical Analysis
Analytical Method Analytical Description Target Compound List
EPA SW-846:8321A_MOD Explosives HEXP
EPA SW-846:8270C SVOCs Analytical service SOW (LANL 2000, 071233).
EPA Method 3540—Extraction SVOCs Analytical service SOW (LANL 2000, 071233).
EPA SW-846:8270—Analysis
EPA TO-15 VOCs (pore gas only) Analytical service SOW (LANL 2000, 071233).
SW-846:8290—Analysis Dioxins, furans Analytical service SOW (LANL 2000, 071233).
EPA Method 3540—Extraction PCBs Analytical service SOW (LANL 2000, 071233).
EPA SW-846:8082—Analysis
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Table D-4.0-1
Analytical Methods for Radiochemical Analyses
Analytical Method Analytical Description Target Compound List
HASL-300: Am-241 Alpha spectroscopy Americium-241
EPA method: 901.1 Gamma Spectroscopy Americium-241, cesium-137, cesium-134, cobalt-60,
Generic: Gamma Spec europium-152, ruthenium-106, sodium-22, uranium-235
EPA method: 906.0 Liquid scintillation Tritium (pore-gas)
HASL-300: ISOPU Alpha spectroscopy Isotopic plutonium
HASL-300: ISOU Alpha spectroscopy Isotopic uranium
EPA method: 905.0 Gas proportional Strontium-90
ASTM:D5811-95M counting
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