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Lower Sandia Canyon Aggregate Area Investigation Work Plan

above BVs but had detection limits above BVs. No HE was detected. Europium-152 was detected in four
samples and ruthenium-106 was detected in one sample; neither radionuclide has a BV or FV.

4.1.5.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-one samples will be
collected from seven locations and analyzed for additional analytes beyond those from the RFI to define
the nature of contamination and at step-out locations and greater depths to define lateral and vertical
extent (Figure 4.1-11). Three samples will be collected at each of two new step-out locations around the
site to define lateral and vertical extent. Three samples will be collected at each of five previous RFI
locations (locations 20-01067, 20-01069, 20-01071, 20-01074, and 20-01076) to define vertical extent. At
each location, samples will be collected at 0 to 1 ft, 2 to 3 ft, and 4 to 5 ft bgs. Data from the upper two
sampling depths will be used to replace the RFI results, which had a limited analytical suite. All samples
will be analyzed for TAL metals, cyanide, nitrate, perchlorate, explosive compounds, isotopic uranium,
and gamma-emitting radionuclides. Samples will not be analyzed for strontium-90 because it was not
detected in the RFI samples. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

416 SWMU 20-002(c), Former Firing Point
4.1.6.1 Site Description

SWMU 20-002(c) is a former firing point located near the southwest edge of TA-53 close to the boundary
of TA-72 (Figure 4.1-6). This firing point was used for tests with explosive charges of up to 50 Ib.
Together with SWMU 20-001(b) and AOC 20-003(c), SWMU 20-002(c) comprises Consolidated

Unit 20-001(b)-00. The firing point is depicted in engineering drawing ENG-C 1778, Revision 1, as a pad
bordered on three sides by an earthen berm (LASL 1951, 024345). Engineering records show that the
structure associated with this firing point (structure 20-9) was removed in April 1948. A memorandum
dated April 20, 1948, describing cleanup efforts in Sandia Canyon notes seven “shot areas” were
excavated and the “ground checked negative after removal” (Buckland 1948, 006001). It is likely that the
SWMU 20-002(c) firing point is one of the seven shot areas. The north side of this site is currently
covered by the road embankment for East Jemez Road.

4.1.6.2 Previous Investigations

A Phase | RFI was conducted in 1995 (LANL 1996, 054466). During the RFI, a 200-ft x 200-ft-grid field
radiological survey was conducted at this site. Surface radiation readings were measured and recorded at
20-ft intervals (LANL 1996, 054466, p. 5-3). The radiological survey showed little variation across the site,
except for higher readings along the drainage that transects the site (LANL 1996, 054466, p. 5-30).
Samples were collected from eight locations within an approximate 100-ft radius of the firing point

(Figure 4.1-6). At each location, a surface sample (0.0 to 0.5 ft) and two subsurface samples (2.5 to 3.0 ft
and 4.5 to 5.0 ft) were collected and analyzed for gamma-emitting radionuclides, HE, isotopic uranium,
metals, strontium-90, and uranium. The samples collected in 1995 and analyses requested are presented
in Table 4.1-1.

Decision-level data from the 1995 RFI are presented in Tables 4.1-2 and 4.1-4, which show inorganic
chemicals detected above BVs or having detection limits above BVs and radionuclides detected or
detected above BVs/FVs, respectively. Sampling locations and results for inorganic chemicals detected
above BVs and radionuclides detected or detected above BVs/FVs are shown in Figures 4.1-14 and
4.1-8, respectively.
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Inorganic chemicals detected above BVs are chromium, lead, mercury, silver, thallium, uranium, and zinc.
Chromium was detected above BV for soil in 12 samples and above the maximum background
concentration for soil (36.5 mg/kg; LANL 1998, 059730) in 9 samples. Lead was detected above BV for
soil but below the maximum background concentration for soil (28 mg/kg) in one sample. Mercury was
detected above BV for soil and the maximum background concentration for soil (0.1 mg/kg) in seven
samples. Silver was detected slightly above BV for soil in one sample. Thallium was detected above BV
for soil and the maximum background concentration for soil (1 mg/kg; LANL 1998, 059730) in three
samples. Uranium was detected above BV for soil in 22 samples and above the maximum background
concentration for soil (3.6 mg/kg) in 9 samples. Zinc was detected above BV for soil but below the
maximum background concentration for soil (75.5 mg/kg; LANL 1998, 059730) in nine samples. Antimony
and cadmium were not detected above BVs but detection limits were above BVs. No HE was detected.
Cesium-137 was detected in two subsurface samples, and strontium-90 was detected in four subsurface
samples.

4.1.6.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-four samples will be
collected from eight locations and analyzed for additional analytes beyond those from the RFI to define
the nature of contamination and at step-out locations and greater depths to define lateral and vertical
extent (Figure 4.1-15). Three samples will be collected at each of four new step-out locations around the
site to define lateral and vertical extent. Three samples will be collected at each of four previous RFI
locations (locations 20-01145, 20-01146, 20-01149, and 20-01151) to define vertical extent. At each
location, samples will be collected at 0 to 1 ft, 4 to 5 ft, and 8 to 9 ft bgs. Data from the upper two
sampling depths will be used to replace the RFI results, which had a limited analytical suite. All samples
will be analyzed for TAL metals, cyanide, nitrate, perchlorate, explosive compounds, isotopic uranium,
strontium-90, and gamma-emitting radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.1.7 SWMU 20-002(d), Former Firing Point
4.1.7.1  Site Description

SWMU 20-002(d) is a former firing point located near a manhole (structure 20-3) in the central part of
former TA-20 (Figure 4.1-16). Fewer than 10 implosion shots were fired near structure 20-3 (LANL 1994,
034756, p. 5-15). One of these shots, containing 500 Ib of Composition B, did not completely detonate. A
1962 Laboratory memorandum describes two cleanup efforts related to this incident: one conducted
immediately after the incident and a second that was part of the 1948 Sandia Canyon cleanup conducted
before the construction of East Jemez Road (Courtright 1962, 005971). Other historical documents
indicate small pieces of HE were found and removed from this site at various times, including in

July 1966, July 1967, and June 1969 (Drake and Courtright 1966, 005985; Drake and Courtright 1967,
005986; Drake and Courtright 1969, 005987). No HE was found during inspections in April 1971,

May 1973, and June 1975.

4.1.7.2 Previous Investigations

In 1985, environmental samples were collected from this site for the Los Alamos Site Characterization
Program. Two soil samples indicated the presence of uranium above established background levels at
that time (52.48 and 33.25 mg/kg versus 3 to 7 mg/kg) (LANL 1994, 034756, p. 5-22).
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In 1995, a Phase | RFI was conducted at SWMU 20-002(d) (LANL 1996, 054466). Samples were
collected from eight locations within a 50-ft radius of the former firing point (Table 4.1-4). At each location,
a surface sample (0.0 to 0.5 ft) and two subsurface samples (2.5 to 3.0 ft and 4.5 to 5.0 ft) were collected
and analyzed for gamma-emitting radionuclides, HE, isotopic uranium, metals, strontium-90, and uranium.
The samples collected in 1995 and analyses requested are presented in Table 4.1-1.

Decision-level data from the 1995 RFI are presented in Tables 4.1-2 and 4.1-4, which show inorganic
chemicals detected above BVs or having detection limits above BVs and radionuclides detected or
detected above BVs/FVs, respectively. Sampling locations and results for inorganic chemicals detected
above BVs and radionuclides detected or detected above BVs/FVs are shown in Figures 4.1-17 and
4.1-18, respectively. The sampling coordinates for samples collected at location 20-01093 could not be
verified. Therefore, the results for these samples are not decision-level data and are not presented in
Tables 4.1-2 and 4.1-4 and Figures 4.1-17 and 4.1-18. The results for the surface sample collected at this
location included the highest detected concentrations of copper and beryllium.

Inorganic chemicals detected above BVs are beryllium, copper, thallium, uranium, and zinc. Beryllium
was detected above BV for soil in three samples and above the maximum background concentration for
soil (3.95 mg/kg; LANL 1998, 059730) in two samples. Copper was detected above BV for soil in five
samples and above the maximum background concentration for soil (16 mg/kg) in four samples. Thallium
was detected above BV for soil and the maximum background concentration for soil (1 mg/kg) in one
sample. Uranium was detected above BV for soil in 20 samples and above the maximum background
concentration for soil (3.6 mg/kg) in 5 samples. Zinc was detected above BV for soil but below the
maximum background concentration (75.5 mg/kg) in two samples. Antimony, cadmium, mercury, and
silver were not detected above BVs but had detection limits above BV. HE was not detected. Cesium-137
was detected in one subsurface sample. Strontium-90 was detected above the soil FV in two surface
samples and was also detected in four subsurface samples. Uranium-234 was detected above BV for soll
in five samples, uranium-235 was detected above BV for soil in eight samples, and uranium-238 was
detected above BV for soil in three samples.

4.1.7.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-four samples will be
collected from eight locations and analyzed for additional analytes beyond those from the RFI to define
nature of contamination and at step-out locations and greater depths to define lateral and vertical extent
(Figure 4.1-19). Three samples will be collected at each of four new step-out locations around the site to
define lateral and vertical extent. Three samples will be collected at each of four previous RFI locations
(locations 20-01086, 20-01087, 20-01089, and 20-01092) to define vertical extent. At each location,
samples will be collected at 0 to 1 ft, 4 to 5 ft, and 8 to 9 ft bgs. Data from the upper two sampling depths
will be used to replace the RFI results, which had a limited analytical suite. All samples will be analyzed
for TAL metals, cyanide, nitrate, perchlorate, explosive compounds, isotopic uranium, strontium-90, and
gamma-emitting radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.8 AOC 20-003(b), Former 20-mm Gun-Firing Site
4.1.8.1 Site Description

AOC 20-003(b) is a former 20-mm gun-firing site that consisted of two buildings constructed in 1945 and
located near the canyon wall (Figure 4.1-20). Building 20-44 was a 16 ft x 16-ft x 8-ft-high wood-frame
building equipped with concrete gun mounts. Adjacent control building 20-13 had approximately the same
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dimensions. The site was used to conduct initiator timing tests, which consisted of firing projectiles from a
20-mm gun into steel plates set against the canyon walls. In 1948, the 20-mm gun was relocated to
TA-04. A site visit in 1993 confirmed that all surface structures and the steel plates had been removed
and that some concrete foundations remained (LANL 1994, 034756, p. 5-16).

4.1.8.2 Previous Investigations

In 1985, the area around the gun site was investigated as part of the Los Alamos Site Characterization
Program. A radiation survey and soil sampling were conducted. The radiation survey showed no readings
above background. Soil samples showed uranium levels within background. The survey and sampling,
however, were performed near the gun-mount building rather than at the projectile-impact areas

(LANL 1994, 034756, p. 5-22).

In 1995, a Phase | RFI was conducted at AOC 20-003(b) (LANL 1996, 054466). An 80-ft x 140-ft grid was
established at the site, and surface radiation readings were measured to help determine sampling
locations. Radiological readings were consistent across the site, with no areas exhibiting elevated
readings. A total of nine soil and tuff samples were collected from six locations in the drainage channel
downgradient of the projectile impact area. Surface samples (0.0 to 1.0 ft) were collected at each of three
locations and one subsurface sample (2.0 to 3.0 ft or 5.0 to 5.5 ft) was collected at all six locations for a
total of three surface and six subsurface samples. All samples were analyzed for gamma-emitting
radionuclides, metals, and strontium-90. The samples collected in 1995 and analyses requested are
presented in Table 4.1-1.

Decision-level data from the 1995 RFI are presented in Tables 4.1-2 and 4.1-4, which show inorganic
chemicals detected above BVs or having detection limits above BVs and radionuclides detected or
detected above BVs/FVs, respectively. Sampling locations and the results for inorganic chemicals
detected above BVs and radionuclides detected or detected above BVs/FVs are shown in Figures 4.1-21
and 4.1-22, respectively.

Lead was detected above BV for soil and the maximum background concentration for soil (28 mg/kg) in
one sample. Selenium was not detected above BV for Qbt 2 but had detection limits above BV for Qbt 2.
Uranium-235 was detected above BV for soil and Qbt 2 in three samples.

4.1.8.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve samples will be
collected from six locations and analyzed for additional analytes beyond those from the RFI to define the
nature of contamination and farther downgradient of the RFI locations to define lateral and vertical extent
(Figure 4.1-23). The original RFI sampling locations will not be resampled because these locations
appear to have eroded since the RFI. Therefore, the original RFI data will not be used to define extent of
contamination at this site. Instead, two samples will be collected at each of six locations downgradient of
the site. Samples will be located in the historical drainage channel from the site rather than in the current
drainage that appears to have developed as a result of increased runoff from Mesita de los Alamos after
development of TA-53. Sampling locations will be identified based on a geomorphologic survey of the
drainage, and samples will be collected at locations of sediment accumulation at 2.0 to 3.0 ft and 8.0 to
9.0 ft bgs at each location. If the soil/tuff interface is contacted above 8.0 ft bgs, the deeper sample will be
collected at the soil/tuff interface. All samples will be analyzed for TAL metals, cyanide, nitrate,
perchlorate, and isotopic uranium. Samples will not be analyzed for strontium-90 or gamma-emitting
radionuclides because these radionuclides were not detected in the RFI samples. Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.
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419 AOC 20-003(c), Former U.S. Navy Gun Site
4.1.9.1 Site Description

AOC 20-003(c) is the site of a former U.S. Navy gun mount that was located approximately 90 ft north of
East Jemez Road in Sandia Canyon (Figure 4.1-6). Together with SWMUs 20-001(b) and 20-002(c),
AOC 20-003(c) comprises Consolidated Unit 20-001(b)-00. The former gun site was used between 1945
and 1948. A 10-ft x 10-ft concrete pad with a steel plate surface (structure 20-16) was used as a mount
for the gun. Engineering drawing ENG-C 1778 shows a 30-ft-long earth-bermed timber frame filled with
tamped earth (structure 20-10) located near the gun and on the slope at the toe of the canyon wall (LASL
1951, 024345) At the end nearest the gun, the timber frame was 12 ft wide and 10 ft high, and at the far
end it was 20 ft wide and 5 ft high. The gun was fired into the earth-filled bin so the projectile could be
recovered. Laboratory engineering records show that in April 1948 structures 20-10 and 20-16 were
removed and that structure 20-28, a conduit manhole, was left in place. The disposition of the soil that
filled the frame is not known (LANL 1994, 034756, pp. 5-16-5-17).

4.1.9.2 Previous Investigations

In 1985, the area around the gun mount pad (structure 20-16) was investigated under the Los Alamos
Characterization Program. Radiation surveys revealed no readings higher than background and soil
samples showed uranium levels within the normal background range (LANL 1994, 034756, p. 5-22).

In 1995, a Phase | RFI was conducted at AOC 20-003(c) (LANL 1996, 054466). The gun mount consisted
of a soil-covered concrete pad with anchor bolts and included conduit and electrical wire debris. Samples
were collected at eight locations. At each location, a surface sample (0.0 to 0.5 ft) and two subsurface
samples (2.5 to 3.0 ft and 4.5 to 5.0 ft) were collected and analyzed for gamma-emitting radionuclides,
HE, isotopic uranium, metals, strontium-90, and uranium. The samples collected in 1995 and analyses
requested are presented in Table 4.1-1. The data from the 1995 RFI were reviewed and revalidated
during preparation of the HIR (LANL 2009, 105078). The locations of the 1995 samples were not provided
in the 1996 RFI report (LANL 1996, 054466) and could not be verified from available records during the
HIR data review. Therefore, the results for these samples are not decision-level data and are not
presented in Tables 4.1-2 through 4.1-4 or in the figures summarizing results.

In 1995, a VCA was conducted at AOC 20-003(c) (LANL 1996, 053775). The top 4 ft of the 6-ft-thick
concrete pad, conduits, the manhole (structure 20-28), and miscellaneous metal debris were removed.
Approximately 21.5 yd® of concrete debris was disposed of at the Los Alamos County landfill. The
remaining portion of the concrete pad that was not removed was covered with 5 to 6 ft of soil. No
confirmation samples were collected during the VCA (LANL 1996, 053775, pp. 1-2).

4.1.9.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve samples will be
collected from four locations around the former location of the timber structure (structure 20-10) into which
the gun was fired to define nature and extent (Figure 4.1-15). Soil samples will be collected from O to

1.0 ft bgs and 0 to 1 ft above the soil/tuff interface and tuff samples will be collected 2 to 3 ft below the
soil/tuff interface at each location to ensure that native material is sampled. All samples will be analyzed
for TAL metals, cyanide, nitrate, perchlorate, explosive compounds, isotopic uranium, strontium-90, and
gamma-emitting radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.
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In addition to these samples, three of the previous RFI sampling locations for SWMU 20-001(b) being
resampled (locations 20-01014, 20-01017, and 20-01020) are next to or downslope from structure 20-10
(Figure 4.1-9). The results from these samples will also be used to define nature and extent for

AOC 20-003(c).

4.1.10 AOC 20-004, Septic System
4.1.10.1 Site Description

AOC 20-004, a former septic system (septic tank and drainlines) located next to the current TA-72 small-
arms firing range (Figure 4.1-24). This septic system was constructed in 1952 to serve the guardhouse
(structure 20-47, now designated as 72-8) at former TA-20. The 540-gal.-capacity tank (structure 20-49)
was a single-tank chamber made of 6-in. reinforced concrete, with inside dimensions of 6 ft x 6 ft x 5 ft
(LASL 1951, 026066). The inlet drainline to the septic tank consisted of 6-in.-diameter vitrified clay pipe
and was approximately 100 ft long. It is not clear from engineering drawings whether the system
discharged to daylight. The tank ceased to be used after 1957, when the guard shack was abandoned,
but was returned to service in 1966 when the TA-72 firing range opened. In 1989, the tank was collapsed
and filled in. Interviews with site personnel state that the tank and associated drainlines were removed
during a construction project in the early 1990s. This tank was registered with the New Mexico
Environmental Improvement Division (NMEID) as an Unpermitted Individual Liquid Waste System
(Registration Number LA-10). The NMEID registration states no leach bed was associated with the tank
(LANL 1994, 034756, pp. 5-62—-5-64).

4.1.10.2 Previous Investigations

In 1995, a Phase | RFI was conducted at AOC 20-004 (LANL 1996, 054466). A geophysical survey was
conducted to help locate the tank. Survey data showed no subsurface anomalies, indicating the tank had
been removed. Three surface (0.0 to 0.5 ft) and six subsurface (1.0 to 1.3 ft or 2.5 to 3.0 ft) samples were
collected from nine locations at the former location of the septic tank and analyzed for metals, VOCs, and
SVOCs (LANL 1996, 054466, p. 5-60). The samples collected in 1995 and analyses requested are
presented in Table 4.1-1.

No inorganic chemicals were detected above BVs. Antimony, cadmium, and mercury were not detected
above BVs for soil but had detection limits above BVs. Benzoic acid and butylbenzylphthalate were each
detected in one sample.

Based on a review of engineering drawing ENG-C45621 (LANL 1989, 104234), the AOC 20-004 septic
tank was actually located approximately 50 ft south-southeast of the location sampled during the 1995
RFI. Therefore, the 1995 RFI samples were not collected near the location of the former septic tank, as
intended, but were collected near the active sanitary wastewater drainline associated with TA-72.
Because these samples were not collected at the correct location, they are not decision-level data and
are not presented in Tables 4.1-2 through 4.1-4 or in the figures summarizing results.

4.1.10.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve samples will be
collected from six locations. Sampling locations will be targeted at the former locations of the septic tank
and inlet and outlet drainlines to define nature and extent (Figure 4.1-25). Samples will be collected from
one location beneath the former tank location, one location next to the inlet side of the former tank, one
location beneath the outlet drainline, and three locations around the discharge end of the outlet drainline.
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At each location, samples will be collected at depths of 0 to 1 ft and 3 to 4 ft beneath the bottom of the
septic tank and drainline, if this depth can be determined, or at depths of 7 to 8 ft and 10 to 11 ft bgs. All
samples will be analyzed for TAL metals, cyanide, nitrate, VOCs, and SVOCs. Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.

4,111 SWMU 20-005, Septic System
4.1.11.1 Site Description

SWMU 20-005 is a former septic system (septic tank and drainlines) that was located south of East
Jemez Road in the central portion of the aggregate area (Figure 4.1-26). The system served a toilet,
restroom sink, and darkroom sink in building 20-1. The system was constructed in 1945, and its use was
discontinued in 1948. Engineering drawings show the tank (structure 20-27) as having 6-in.-thick concrete
walls with interior dimensions of 3 ft x 6 ft x 5 ft high and a capacity of 540 gal. (LASL 1951, 024343). The
discharge point of the tank is not known. The septic system could not be located during a 1985 program
conducted by the Laboratory to remove existing structures from Sandia Canyon. Although the tank could
not be located, a pit-like depression was noted in the tuff in the area where the tank was believed to have
been located. According to the 1985 report, excavation surrounding the area of the “pit” turned up no
evidence of the tank or associated drainlines (LANL 1994, 034756, pp. 5-64—5-65).

4.1.11.2 Previous Investigations

In 1985, a soil sample was collected from the pit-like depression where the tank is believed to have been
located. No radioactivity was detected in this sample (LANL 1994, 034756, pp. 5-64-5-65). A Phase | RFI
of SWMU 20-005 was conducted during 1995 (LANL 1996, 054466). As part of the RFI, a geophysical
survey was conducted to help locate the tank. Survey data indicated no subsurface anomalies, confirming
that the tank had been removed. Nine subsurface samples (4.5 to 5.0 ft) were collected from nine
locations in the drainage downgradient of the former location of the septic tank and analyzed for metals
and cyanide (LANL 1996, 054466, pp. 5-63-5-64). Samples collected in 1995 and analyses requested
are presented in Table 4.1-1.

Decision-level data from the 1995 RFI are presented in Table 4.1-2 which shows inorganic chemicals
detected above BVs or having detection limits above BVs. Sampling locations and results for inorganic
chemicals detected above BVs are shown in Figure 4.1-27.

Lead was detected above BV for soil but below the maximum background concentration for soil
(28 mg/kg) in one sample. Antimony, cadmium, and cyanide were not detected above BVs but had
detection limits above BVs in all samples.

4.1.11.3 Proposed Activities

The extent of metals contamination has been defined at this site. However, eight samples will be
collected from four locations and analyzed for additional analytes not included in the RFI to define the
nature and extent of other contaminants. Samples will be collected at the location of the septic tank

(i.e., where the depression has been observed), which had not been sampled before, and at the previous
and deeper depths at three previous RFI locations to define lateral and vertical extent (Figure 4.1-28).
Two samples will be collected from the location of the former septic tank at depths of 6 to 7 ft and 9 to

10 ft bgs. Two samples will be collected at each of three previous RFI locations (locations 20-01135,
20-01138, and 20-01143). At each location, samples will be collected at 4 to 5 ft and 9 to 10 ft bgs. Data
from the upper sampling depth will be used to replace the RFI results, which had a limited analytical suite.

EP2009-0100 27 April 2009



Lower Sandia Canyon Aggregate Area Investigation Work Plan

All samples will be analyzed for TAL metals, cyanide, nitrate, VOCs, and SVOCs. Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.

4.2 TA-53

TA-53 is located on Mesita de los Alamos, north of the lower portion of Sandia Canyon. Sites within the
Lower Sandia Canyon Aggregate Area to be investigated at TA-53 include five storage areas, a former
waste disposal pit, five underground storage tanks, two spill sites, and an outfall.

Samples collected at TA-53 during previous investigations and corrective actions and the analyses
requested are presented in Table 4.2-1. Decision-level data are presented in Tables 4.2-2, 4.2-3, and
4.2-4, for inorganic chemicals, organic chemicals, and radionuclides, respectively. These tables present
inorganic chemicals detected above BVs or having detection limits above BVs, detected organic
chemicals, and radionuclides detected or detected above BVs/FVs. All laboratory analytical data (both
decision- and screening-level) are provided in Appendix B of the HIR (LANL 2009, 105078). Figures 4.2-1
to 4.2-26 include base maps; maps showing inorganic chemicals detected above BVs, detected organic
chemicals, and radionuclides detected or detected above BVs/FVs; and maps showing the proposed
sampling locations for the TA-53 sites.

421 SWMU 53-001(a), Former Waste Storage Area
4.2.1.1  Site Description

SWMU 53-001(a) is an outdoor storage area located on the north side of the TA-53 equipment test
laboratory, building 53-2 (Figure 4.2-1). This storage area consists of a covered concrete pad currently
serving as a drum storage area for building 53-2. Nonpolychlorinated biphenyl (non-PCB) dielectric oil is
currently stored on the concrete pad. This area was also formerly used as a satellite accumulation area.
The pad is surrounded by a concrete curb to provide secondary containment. A drain valve located in the
northwest corner of the curbed area was previously used to release accumulated rainwater but is now
plugged. The storage area is believed to have been first used in 1968 when operations at building 53-2
began. A 1989 photograph of the area shows the site to look much as it does today (LANL 1989,
020502). In 1992, the site was no longer used as a satellite accumulation area. A Laboratory listing of
waste-accumulation areas dated April 1993 notes the satellite accumulation area on the north side of
building 53-2 was removed (LANL 1993, 029415). The site was inspected during preparation of the RFI
work plan in 1993, and no evidence of staining or releases was noted (LANL 1994, 034756, p. 5-38).

4.2.1.2 Previous Investigations

Previous investigations at SWMU 53-001(a) include a Phase | RFI conducted during 1995 and 1997
(LANL 1996, 054466; LANL 1997, 056647). In 1995, two surface soil samples (0.0 to 0.5 ft) were
collected at each of four locations along the northern side of the storage pad to determine if releases had
occurred (LANL 1996, 054466, p. 5-43). One sample from each location was analyzed for metals,
pesticides/PCBs, total petroleum hydrocarbons (TPH), and VOCs, and the other sample was analyzed for
SVOCs (LANL 1996, 054466, p. 5-45). In 1997, one surface (0.0 to 0.5 ft) and two subsurface (0.5 to

1.0 ft and 1.0 to 1.5 ft) samples were collected at one of the 1995 sampling locations and analyzed for
pesticides/PCBs. Five surface (0.0 to 0.5 ft) and one subsurface (1.0 to 1.5 ft) samples were collected at
six additional locations in a drainage downgradient of the site and analyzed for PCBs (LANL 1997,
056505).
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Based on the results of the Phase | RFI, a VCA was conducted during 1997 to remove PCB-
contaminated soil. Approximately 10 yd3 of soil was excavated. Following soil removal, 22 confirmation
samples were collected from 16 locations. Ten of these sampling locations were just outside the
boundary of the excavation, and six were at the bottom of the excavation (LANL 1997, 056505, p. 11).
The sampling depth intervals were 0.0 to 0.5 ft, 0.5t0 0.8 ft, 0.7 to 1.2 ft, 0.8 to 1.2 ft, 2.5t0 3.0 ft, and 5.5
to 6.0 ft. All confirmation samples were analyzed for PCBs.

The samples collected in 1995 and 1997 and the analyses requested are presented in Table 4.2-1.
During the VCA, soil at the locations of four RFI samples (53-01054, 53-01518, 53-01519, and 53-01520)
was excavated. Based on the results of the VCA confirmation samples, additional soil was removed at
location 53-01526, including removal of the location of sample 0253-97-0080. Following this additional
soil removal, a new confirmation sample (0253-97-0111) was collected at location 53-01526.

Decision-level data from the 1995 and 1997 RFI and VCA sampling events are presented in Tables 4.2-2
and 4.2-3, which show inorganic chemicals detected above BVs or having detection limits above BVs and
detected organic chemicals, respectively. Several sampling locations were excavated during the VCA and
these results are no longer indicative of site conditions. These sampling locations are identified by
shading in Tables 4.2-1 through 4.2-3. Sampling locations and results for inorganic chemicals detected
above BVs and detected organics are shown in Figures 4.2-2 and 4.2-3, respectively.

Inorganic chemicals detected above BVs during the 1995 investigation were copper, lead, and mercury.
Copper was detected above BV for soil and slightly above the maximum background concentration for
soil (16 mg/kg) in one sample. Lead was detected slightly above BV for soil and less than the maximum
background concentration for soil (28 mg/kg) in one sample. Mercury was detected slightly above BV for
soil and the maximum background concentration for soil (0.1 mg/kg) in two samples. Silver and thallium
were not detected above BVs but had detection limits above BVs. Aroclor-1260 was detected in two
samples. Alpha-chlordane, dieldrin, endosulfan Il, and endrin aldehyde were each detected in one
sample. TPH was detected in four samples. Aroclor-1260 was detected in seven of the nine 1997 RFI
samples.

Aroclor-1260 was detected in four of the VCA confirmation samples. One of the samples exceeded the
1 mg/kg cleanup target (2.1 mg/kg in sample 0253-97-0080 at location 53-01526). Further soil removal
was conducted at this location, and two additional confirmation samples were collected.

4.2.1.3 Proposed Activities

The lateral and vertical extent of PCB, metal, and pesticide contamination have not been defined at this
site. Twenty-one samples will be collected at 10 locations (Figure 4.2-4). Three samples will be collected
east of the easternmost RFI sampling location where PCBs were detected (location 53-01522) to define
the lateral extent of PCBs to the east (proposed location M1a-10). Samples will be collected at depth
intervals of 0 to 1 ft, 2 to 3, and 4 to 5 ft bgs and analyzed for PCBs only. Two samples will be collected at
the previous RFI sampling location, where metals were detected above BVs and where PCBs and
pesticides were also detected (location 53-01054), to define vertical extent of metals, PCBs, and
pesticides (this location was excavated during the VCA). Samples will be collected at depths of 2 to 3 ft
and 4 to 5 ft below the bottom of the VCA excavation (i.e., the fill/tuff interface) and analyzed for TAL
metals, PCBs, and pesticides. Two samples will be collected at the previous RFI sampling location where
mercury was detected above BV (location 53-01052) to define the vertical extent of mercury. These
samples will be collected at depths of 2 to 3 ft bgs and 4 to 5 ft bgs and analyzed for TAL metals.
Fourteen samples will be collected at two previous RFI sampling locations and five previous VCA
confirmation sampling locations where PCBs were detected (locations 53-01053, 53-01522, 53-01523,
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53-01526, 53-01531, 53-01533, and 53-01541) to define vertical extent of PCBs. Some of these sampling
locations were excavated during the VCA. Samples will be collected at depth intervals of 1 to 2 and 3 to

4 ft below previous sampling depths (if not excavated) or 1 to 2 and 3 to 4 ft below the depth of the VCA
excavation (if excavated). The depth of the excavation will be determined during sampling by identifying
the depth to the fill/tuff interface. These samples will be analyzed for PCBs only. Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.

4.2.2 SWMU 53-001(b), Waste Storage Area
4.2.2.1 Site Description

SWMU 53-001(b) is an outdoor storage area located on a concrete pad that rests on the asphalt parking
lot on the south side of the TA-53 equipment test laboratory, building 53-2 (Figure 4.2-1). Before 1990,
this area consisted of drum racks used to store drums of products and wastes associated with
maintenance activities conducted in building 53-2. Wastes included spent trichloroethene (TCE), Freon,
other solvents, and acidic waste. Engineering drawings show the storage area was constructed in 1971
(LASL 1971, 023260). A photograph taken in 1989 shows the storage area contained drums, some of
which were product and some of which were marked with hazardous waste labels. In addition, the
photograph identifies no staining, suggesting no spills or leakage occurred (LANL 1989, 020516). In
1990, the drum racks were removed and replaced with four lockable flammable-material storage cabinets.
The site was inspected during preparation of the RFI work plan in 1993, and again no evidence of
staining or releases was noted (LANL 1994, 034756, p. 5-40). The Laboratory’s current waste-site
database indicates this storage location also contained a less-than-90-d storage area that was removed
(i.e., taken out of service) in 1998. The site currently contains flammable-material storage cabinets, which
are used for product storage but not for waste storage.

4.2.2.2 Previous Investigations

A Phase | RFI was conducted at SWMU 53-001(b) in 1995 to determine whether contaminants were
present in the drainage channel downgradient of this site (LANL 1996, 054466). This drainage channel
collects surface runoff from the parking lot upon which the storage area is located. Five surface samples
(0.0t0 0.3 ft, 0.0t0 0.7 ft, and 0.0 to 1.0 ft) and two subsurface samples (0.3 to 0.7 ft and 1.0 to 1.5 ft)
were collected from two locations in the drainage channel (LANL 1996, 054466, p. 5-49). One surface
sample from each location and one subsurface sample were analyzed for metals, PCBs, TPH, and VOCs.
Two surface samples from one location and one surface sample and one subsurface sample from the
other location were analyzed for SVOCs. The samples collected in 1995 and analyses requested are
presented in Table 4.2-1.

Decision-level data from the 1995 RFI are presented in Tables 4.2-2 and 4.2-3, which show inorganic
chemicals detected above BVs or having detection limits above BVs and detected organic chemicals,
respectively. Sampling locations and results for inorganic chemicals detected above BVs and detected
organics are shown in Figures 4.2-2 and 4.2-5, respectively.

Inorganic chemicals detected above BVs are cadmium, copper, lead, and zinc. Cadmium was detected
above soil BVs but less than the maximum background concentration for soil (2.6 mg/kg) at two locations.
Copper and lead were each detected above soil BVs and the maximum background concentrations for
soil (16 mg/kg and 28 mg/kg, respectively) at one location. Zinc was detected above soil BV at two
locations and above the maximum background concentration for soil (75.5 mg/kg) at one location.
Antimony and mercury were not detected above BVs but had detection limits above BVs for three
samples. SVOCs, VOCs, and PCBs were not detected. TPH was detected in three samples.
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4.2.2.3 Proposed Activities

The lateral extent of metal contamination has not been defined at this site. Four samples will be collected
at two locations farther downslope from the previous RFI sampling locations in the same drainage to
define lateral extent of metals (Figure 4.2-4). Samples will be collected at depth intervals of 0 to 1 ft and
2 to 3 ft bgs and analyzed for TAL metals. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.2.3 SWMU 53-005, Former Waste Disposal Pit
4.2.3.1  Site Description

SWMU 53-005 is an inactive disposal pit located southeast of the TA-53 equipment test laboratory,
building 53-2 (Figure 4.2-1). This pit measured approximately 8 ft x 8 ft x 6 ft deep and was excavated
directly into the tuff. The pit was constructed in approximately 1970 and used until 1986. Historical
engineering drawings indicate that solvent wastes (TCE and Freon) and acidic wastes were piped from
the building 53-2 equipment test laboratory to the pit (LASL 1971, 023260). Other wastes may also have
been dumped into the pit. The 1986 working draft of the Comprehensive Environmental Assessment and
Response Program report describes the pit as being full of a thick brownish liquid and notes the presence
of a metal grate over the pit (DOE 1986, 008657, p. TA53-3). The 1990 SWMU report states that the pit
contents were removed in 1986 and the sides of the pit scraped clean. The contents of the pit were
sampled during the 1986 removal, but sampling data were not reported and could not be located. The
1990 SWMU report also notes that the liquid in the pit contained 4-5 ppm PCBs (LANL 1990, 007514).
Equipment maintained in building 53-2 and the wastes discharged to the pit may also have contained
radioactive activation products. The reported location of the disposal pit is currently vegetated and
undeveloped.

4.2.3.2  Previous Investigations

A Phase | RFI was conducted at the disposal pit during 1995 to determine whether contaminants were
present (LANL 1996, 054466). A reconnaissance-type geophysical survey was conducted at the general
location of the pit to identify sampling locations. The location of the pit was not found. Additional historical
research was conducted to better identify the location of the pit. The 1996 RFI report notes an expanded
geophysical survey was conducted, and the location of the pit was identified (LANL 1996, 054466,

p. 5-57). The location of the pit was not documented in the RFI report, however, and associated
documentation cannot be located.

4.2.3.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. A phased investigation is
proposed to first locate the former disposal pit and then to collect samples. A surface geophysical survey
(ground-penetrating radar [GPR] and conductivity) will be conducted at the area east of building 53-2
where engineering drawings indicate the pit was located. The survey will be conducted to locate
anomalies that would indicate where the pit was excavated into the tuff. If the geophysical survey fails to
locate the pit, a passive soil gas survey using EMFLUX samplers will be performed at the area east of
building 53-2. This survey will be conducted to locate potential residual VOC contamination associated
with solvents contained in the wastes placed in the pit.

If geophysical or soil gas surveys identify the location of the former disposal pit, boreholes will be drilled
through and around the pit location to collect samples. A test pit or pits may be excavated to confirm the
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location of the former disposal pit before drilling begins. One borehole will be advanced through the
bottom of the pit and samples collected at depth intervals of 8 to 9 ft and 14 to 15 ft bgs. The top interval
will be extended if fill is still encountered at this depth to ensure that the sample is collected from native
tuff. The bottom sampling interval may be extended if field screening indicates the presence of
contamination. Two boreholes will be advanced downgradient of the pit location, and samples will be
collected at depth intervals of 2 to 3 ft, 5 to 6 ft, and 14 to 15 ft bgs. Samples will be analyzed for TAL
metals, cyanide, nitrate, perchlorate, VOCs, SVOCs, PCBs, and gamma-emitting radionuclides.

If the geophysical and soil gas surveys do not identify the location of the former disposal pit, samples will
be collected downgradient of the general area of the pit to define lateral and vertical extent. Three
boreholes will be advanced and samples will be collected at depth intervals of 2 to 3 ft, 5 to 6 ft, and 14 to
15 ft bgs. Samples will be analyzed for TAL metals, cyanide, nitrate, perchlorate, VOCs, SVOCs, PCBs,
and gamma-emitting radionuclides.

Two samples will also be collected from one location beneath the waste line that previously carried
wastes from building 53-2 to the disposal pit. Samples will be collected at depth intervals of 0 to 1 ft and
2 to 3 ft beneath the waste line at the location where the waste line exits the building. Samples will be
analyzed for TAL metals, cyanide, nitrate, perchlorate, VOCs, SVOCs, PCBs, and gamma-emitting
radionuclides.

If the pit location is identified, a total of 10 samples will be collected from four locations. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites. Proposed
sampling locations are shown in Figure 4.2-4.

4.2.4  SWMUs 53-006(b) and 53-006(c), Underground Storage Tanks
4.2.4.1 Site Description

SWMUs 53-006(b) and 53-006(c) are two identical steel underground tanks (structures 53-68 and 53-69,
respectively), located west of building 53-3, Sector M (Figure 4.2-6). Together with AOC 53-006(a),
SWMUs 53-006(b) and 53-006(c) comprise Consolidated Unit 53-006(b)-99. Each tank is approximately
6 ft in diameter x 12 ft long, with a capacity of approximately 2500 gal. The tanks are installed next to
each other and are approximately 18 ft belowgrade. The tanks were formerly used to store radioactive
liquid waste (RLW) generated in building 53-3 during operation of the LANSCE accelerator. Most of this
RLW consisted of tritiated deionized water collected in floor drains along the length of the accelerator
tunnel. The tanks received the wastewater from the floor drains and from a sink, shower, and clothes
washer in building 53-502 (LANL 1994, 034756, p. 6-12). Waste flowed into the tanks through a buried
4-in.-diameter drainline. Structures 53-68 and 53-69 functioned primarily as holding tanks to allow short-
lived activation products to decay before discharging the RLW to the TA-53 surface impoundments
[Consolidated Unit 53-002(a)-99]. The tanks were installed in 1973 and operated until 1999 when the new
TA-53 RLW system became operational.

In 2000, both tanks were emptied, high-pressure washed, and double-rinsed. The drainlines to the tanks
were cut and capped, isolating the tanks. A video camera and light source were placed in the tanks to
observe conditions inside the tanks. No cracks, fractures, holes, or other integrity issues were observed
(LANL 2001, 070268).

The location of the two tanks is currently within the locked, fenced nuclear facility boundary associated
with structure 53-59 [AOC 53-006(a)], an underground tank formerly used to store spent ion-exchange
resin. AOC 53-006(a) was approved for NFA by the U.S. Environmental Protection Agency (EPA) (2005,
088464) and is regulated by DOE as a Category 2 nuclear facility and nuclear environmental site.
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4.2.4.2 Previous Investigations

In March 1999, samples were collected beneath the waste lines connected to the tanks when the lines
were exposed, cut, and capped to bypass the tanks and route the RLW lines to the new TA-53 RLW
system. Samples were collected at two depths at each of three locations beneath the waste lines and
analyzed for VOCs, SVOCs, metals, cyanide, isotopic uranium, isotopic plutonium, strontium-90, tritium,
and gamma-emitting radionuclides. The samples collected in 1999 and analyses requested are presented
in Table 4.2-1.

Decision-level data from the 1999 sampling event are presented in Tables 4.2-2, 4.2-3, and 4.2-4, which
show inorganic chemicals detected above BVs, detected organic chemicals, and radionuclides detected
or detected above BVs/FVs, respectively. Sampling locations and results for detected organic chemicals
and radionuclides detected or detected above BVs/FVs are shown in Figures 4.2-7 and 4.2-8,
respectively.

No inorganic chemicals were detected above BVs. Antimony, cyanide, and selenium were not detected
above soil or Qbt 2 BVs but had detection limits above BVs. Benzene and bis(2-ethylhexyl)phthalate were
the only organic chemicals detected. Benzene and bis(2-ethylhexyl)phthalate were detected in three and
four samples, respectively. Radionuclides detected and having no BVs/FVs were europium-152,
strontium-90, and tritium. Europium-152 and tritium were each detected in one sample and strontium-90
was detected in two samples.

4.2.4.3 Proposed Activities

No sampling is currently proposed for SWMUs 53-006(b) and 53-006(c) because of the difficulty of
conducting intrusive activities within a nuclear environmental site and in proximity to an operating facility.
The inspection of the interior of the tanks conducted when they were taken out of service indicates
previous leakage from the tanks was unlikely. The objective of additional sampling, therefore, would be to
verify leaks had not occurred. Given the low likelihood of such releases, this sampling is proposed to be
delayed until deactivation of the nearby facilities and removal of the tanks.

425 SWMUs 53-006(d) and 53-006(e), Underground Storage Tanks
4.25.1 Site Description

SWMUs 53-006(d) and 53-006(e) (structures 53-144 and 53-145, respectively) comprise the two
compartments of an inactive underground tank associated with the RLW system at TA-53.

SWMUs 53-006(d) and 53-006(e) also comprise Consolidated Unit 53-006(d)-99. This tank, located
directly south of building 53-622 (Figure 4.2-9), measures approximately 20 ft long x 12 ft wide x 10 ft
high. The tank is approximately 10 ft belowgrade and constructed of 1-ft-thick reinforced concrete with a
1-ft-thick reinforced concrete divider wall between the two compartments. SWMUs 53-006(d) and
53-006(e) were used to store RLW generated in the Weapons Neutron Research facility. Wastes received
by these tank compartments included drainage from floor drains in the beam line, target, and
experimental areas in building 53-7; drainage from beneath a contaminated deionized water pump stand
in building 53-8; drainage from contaminated floor drains and sink drains in building 53-30; drainage from
the deionized water system in building 53-30; and discharges from an equipment room floor drain in
building 53-368 (LANL 1994, 034756, p. 6-12). A buried 4-in.-diameter waste line conveyed RLW to the
tank. The tank compartments were used primarily as holding areas to allow short-lived activation products
to decay before RLW was discharged to the TA-53 surface impoundments [Consolidated Unit
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53-002(a)-99]. The tank was installed in 1977 and operated until 1999 when the new TA-53 RLW system
became operational.

In 2000, both tank compartments were emptied, high-pressure washed, and double-rinsed. The drainlines
to the tank were cut and capped, isolating the tank. A video camera and light source were placed in the
tank to observe conditions inside the tank. No cracks, fractures, holes, or other integrity issues were
observed (LANL 2001, 070268). Facility staff reported that the tanks were backfilled with sand following
decontamination. The pumps and piping formerly at the surface have been removed, and the tank is
currently located beneath a recent addition to building 53-30 housing experimental equipment and is
inaccessible.

4.25.2 Previous Investigations

In March 1999, the waste lines connected to the tanks were exposed, cut, and capped to bypass the
tanks and reroute the lines to the new TA-53 RLW system. During these activities, samples were
collected at two depths at each of two locations beneath the waste lines. Samples were analyzed for
VOCs, SVOCs, metals, cyanide, isotopic uranium, isotopic plutonium, strontium-90, tritium, and gamma-
emitting radionuclides. The samples collected and analyses requested are presented in Table 4.2-1.

Decision-level data from the 1999 sampling event are presented in Tables 4.2-2, 4.2-3, and 4.2-4, which
show inorganic chemicals detected above BVs or having detection limits above BVs, detected organic
chemicals, and radionuclides detected or detected above BVs/FVs, respectively. Sampling locations and
results for detected organic chemicals and radionuclides detected or detected above BVs/FVs are shown
in Figures 4.2-10 and 4.2-11, respectively.

No inorganic chemicals were detected above BVs. Antimony, total cyanide, mercury, and selenium were
not detected above soil or Qbt 2 BVs but had detection limits above BVs. Bis(2-ethylhexyl)phthalate,
2-butanone, and di-n-butylphthalate were detected in two, two, and one samples, respectively.
Strontium-90 was detected in two samples.

4.2.5.3 Proposed Activities

No sampling is currently proposed for SWMUs 53-006(d) and 53-006(e) because of the difficulty of
conducting intrusive activities in close proximity to an operating facility. The inspection of the interior of
the tank conducted when it was taken out of service indicates previous leakage from the tank was
unlikely. The objective of additional sampling, therefore, would be to verify that leaks had not occurred.
Given the current inaccessibility of the tank and low likelihood of such releases, this sampling is proposed
to be delayed until deactivation of the nearby facilities and removal of the tank.

426 SWMU 53-006(f), Underground Storage Tank
4.2.6.1 Site Description

SWMU 53-006(f) is an inactive 3000-gal. storage tank located beneath the D Wing basement floor of
building 53-1, an office, and laboratory (Figure 4.2-12). This tank was used from 1972 to 1996 to store
neutralized RLW generated in building 53-1 radiochemistry laboratories. The storage tank received
treated waste from the wall-mounted neutralization treatment tank [SWMU 53-007(a) discussed in
section 4.2.7]. When sufficient wastes accumulated in the storage tank, the contents were removed for
further treatment or disposal by pumping to a tank truck located on a transfer pad outside the southwest
corner of building 53-1. The transfer pad had a spill-collection sump that drained back into the storage
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tank. The sump drain could be plugged to prevent rain water from entering the RLW system (Santa Fe
Engineering Ltd. 1993, 031756; LANL 1994, 034756). Although the storage tank was intended only to
manage radioactive waste, an unintended mercury spill in one of the radiochemistry laboratories in
building 53-1 entered the neutralization tank, which drained into this storage tank. As a result, the
contents of the storage tank were sampled and found to contain hazardous wastes (LANL 1999, 063459).
The contents were subsequently removed, and the storage tank was decontaminated by steam cleaning.
The tank was taken out of service in August 1996. The storage tank is currently empty, and all piping into
and out of the tank has been cut and capped. The access doors into the tank are locked, and a spill-
containment berm has been placed around the tank to prevent any spills inside the building from entering
the tank.

4.2.6.2 Previous Investigations

No previous investigations have been conducted at SWMU 53-006(f), and there are no analytical results
for this site.

4.2.6.3 Proposed Activities

No sampling is currently proposed at the location of the SWMU 53-006(f) waste tank itself because of the
limited accessibility to the tank for sampling and the difficulty of conducting intrusive activities within an
operating facility. The inspection of the interior of the tank conducted when it was taken out of service
indicates previous leakage from the tank was unlikely. The objective of additional sampling, therefore,
would be to verify releases had not occurred. Given the low likelihood of such releases, this sampling is
proposed to be delayed until deactivation of building 53-1 and removal of the tank.

Samples will be collected around the waste transfer pad outside of building 53-1 to determine whether
contaminants are present in soil next to the pad. Samples will be collected from three locations next to the
pad at depth intervals of 0 to 1 ft, 2 to 3 ft, and 8 to 9 ft bgs. Samples will be analyzed for TAL metals,
cyanide, nitrate, VOCs, SVOCs, and gamma-emitting radionuclides. Table 4.0-1 provides a summary of
the proposed sampling locations, depths, and analytical suites. Proposed sampling locations are shown in
Figure 4.2-13.

427 SWMU 53-007(a), Aboveground Neutralization Tank
4.2.7.1  Site Description

SWMU 53-007(a) is an inactive 50-gal. aboveground tank mounted on a wall in the D Wing basement of
an office and laboratory building (53-1) at TA-53 (Figure 4.2-12). This tank was used from 1972 to 1996 to
neutralize RLW generated in the radiochemistry laboratories in building 53-1. The sources of these
wastes were cup drains, an emergency eye wash/shower drain, and a floor sink drain. The wastes were
collected in the tank where they were neutralized with sodium hydroxide. After neutralization, the treated
wastes were drained to an underground tank located beneath the basement floor [SWMU 53-006(f)]. The
neutralization tank was intended only to manage radioactive waste. However, a 1990 RCRA inspection by
NMED identified the potential for SWMU 53-007(a) to have received mercury from an unintentional spill in
one of the radiochemistry laboratories in building 53-1. As a result, the contents of the neutralization tank
were sampled and found to contain hazardous wastes (LANL 1999, 063459). The contents were
subsequently removed, and the tank was decontaminated by steam cleaning. The neutralization tank is
currently empty and all piping into and out of the tank has been cut and capped.
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4.2.7.2  Previous Investigations

No previous investigations have been conducted at SWMU 53-007(a), and there are no analytical results
for this site.

4.2.7.3 Proposed Activities

No sampling is currently proposed for SWMU 53-007(a) because of the difficulty of conducting intrusive
activities within an operating facility. Inspection of the tank indicates previous leakage from the tank was
unlikely. The objective of additional sampling, therefore, would be to verify leaks had not occurred. Given
the low likelihood of such releases, this sampling is proposed to be delayed until deactivation of

building 53-1 and removal of the tank.

4.2.8 AOC 53-008, Storage Area
4.2.8.1 Site Description

AOC 53-008 is an unpaved open area (referred to as a “Boneyard”) used to store used materials and
equipment associated with experiments conducted at TA-53. This storage area, approximately 3 to

4 acres in size, is irregularly shaped and located north, east, and south of the former TA-53 surface
impoundments [Consolidated Unit 53-002(a)-99] (Figure 4.2-14). Most of the storage area is vegetated
with grasses, shrubs, and juniper trees; several dirt trails also run through it. Materials shown to be
present at the site in 1989 photographs include vacuum pumps, metal ducting, concrete shielding blocks,
empty overpack drums, and drums containing steel bearings (LANL 1989, 020616; LANL 1989, 020614;
LANL 1989, 020615). This site was inspected in September 1993 during preparation of the RFI work plan
and found to contain shielding blocks (magnetite concrete and steel), concrete, steel, other metallic
debris, and other miscellaneous items. No hazardous materials or chemicals were observed, with the
exception of lead stored in a shed (structure 53-621) at the south end of the site (LANL 1994, 034756,

p. 5-44).

This area has been used for storage from approximately 1972 to the present; currently, much of the
material previously stored at the site has been removed.

4.2.8.2 Previous Investigations

A Phase | RFI was conducted at AOC 53-008 during 1995 to determine whether contaminants were
present at the site (LANL 1996, 054466). The Phase | RFI included conducting a radiation survey of the
site, followed by collection of 11 surface samples (0.0 to 0.5 ft) at locations determined by the results of
the radiation survey (LANL 1997, 056384). All samples were submitted for laboratory analysis of metals
and gamma-emitting radionuclides. In 1998, three additional surface samples (0.0 to 0.2 ft) were collected
within the boundary of AOC 53-008 at the location of the proposed new TA-53 Radioactive Liquid Waste
Treatment Facility (RLWTF) and analyzed for metals, gross-alpha and -beta radioactivity, and gamma-
emitting radionuclides. Samples collected in 1995 and 1998 and the analyses requested are presented in
Table 4.2-1.

Decision-level data from the 1995 and 1998 sampling events are presented in Tables 4.2-2 and 4.2-4,
which show inorganic chemicals detected above BVs or having detection limits above BVs and
radionuclides detected or detected above BVs/FV, respectively. Sampling locations and results for
inorganic chemicals detected above BVs and radionuclides detected or detected above BVs/FVs are
shown in Figures 4.2-15 and 4.2-16, respectively.
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Antimony, cadmium, and lead were detected above BVs. Antimony was detected above soil BV in two
samples and above the maximum background concentration for soil (1 mg/kg; LANL 1998, 059730) in
one sample. Cadmium was detected above soil BV but below the maximum background concentration for
soil (2.6 mg/kg) in one sample. Lead was detected above soil BV and the maximum background
concentration for soil (28 mg/kg) in one sample. Mercury was not detected above BV but had detection
limits above BV for 11 samples. Cesium-134 and cobalt-60 were detected and have no BV/FV.
Cesium-134 was detected in one sample, and cobalt-60 was detected in two samples.

Sampling within the boundary of AOC 53-008 and in the main drainage downstream from AOC 53-008
was also conducted during the investigation and cleanup of Consolidated Unit 53-002(a)-99, located next
to AOC 53-008 (LANL 2004, 085221). Samples were collected at the head of the drainage east of the
impoundments during 1999 and 2002. This drainage receives runoff from AOC 53-008 in addition to
previously having received discharges from the impoundments. In 2001 and 2002, samples were also
collected farther down the drainage to the confluence with Los Alamos Canyon. Sediment samples were
collected from three reaches in this drainage. A more detailed description of this sampling and the
analytical results are presented in section 3.8 of the HIR (LANL 2009, 105078). Based on the results of
this sampling, the investigation and cleanup report for Consolidated Unit 53-002(a)-99 concluded that the
nature and extent of contamination at the head of the drainage and down the drainage had been defined
(LANL 2004, 085221, p. 19).

4.2.8.3 Proposed Activities

Nature and extent of contamination have not been defined at this site. Thirty-four samples will be
collected from 17 locations (Figure 4.2-17). The 10 previous 1995 RFI sampling locations will be
resampled at the previous depth and at a greater depth and samples analyzed for an expanded analytical
suite to define nature and vertical extent. (Structures associated with the new RLWTF and a storage
building are now located at one of the 1995 RFI and the three 1998 sampling locations, and these cannot
be resampled.) Samples will be collected from depth intervals of 0 to 1 ft and 2 to 3 ft bgs. Data from the
upper sampling depth will be used to replace the RFI results, which had a limited analytical suite. In
addition, samples will be collected at seven additional locations on the mesa top at areas where it
appears materials had been previously stored. Samples will be collected from depth intervals of 0 to 1 ft
and 2 to 3 ft bgs. All samples will be analyzed for TAL metals, cyanide, VOCs, SVOCs, PCBs, and
gamma-emitting radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

The nature and extent of contamination down the main drainage from this site have been defined by the
sampling performed during cleanup of the adjacent surface impoundments (LANL 2004, 085221, p. 19),
and no additional drainage sampling is proposed.

429 AOC 53-009, Former Storage Area
4.29.1 Site Description

AOC 53-009 is an unpaved area where liquid scintillation oil used in experiments conducted at TA-53 was
previously stored. This area is located north of the inactive TA-53 surface impoundments [Consolidated
Unit 53-002(a)-99] (Figure 4.2-18). The date of operation of this storage area is not known. The 1990
SWMU report describes this storage area as an earth-bermed area containing three aboveground-
storage tanks (LANL 1990, 007514). The three tanks and earthern containment berm, which appears to
be approximately 2 ft high, are shown in a 1989 photograph (LANL 1989, 020608). This photograph also
shows twenty-five 55-gal. drums within the containment berm. Another photograph taken on the same
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day shows soil staining near one of the tanks (LANL 1989, 020609). This earthen-bermed area was later
replaced with two steel containment structures (structures 53-1071 and 53-1072), each of which
measured 30 ft x 60 ft x 3 ft high. Both containment structures were lined with 0.125-in.-thick butyl rubber
to prevent the release of spills. This storage area was inspected in 1993 during preparation of the RFI
work plan (LANL 1994, 034756, p. 6-33). At that time, three aboveground tanks, each containing

30,000 gal. liquid scintillation oil, were present in the western containment structure (53-1071). The
scintillation liquid was mineral-oil based containing a small fraction of pseudocumene
(1,2,4-trimethylbenzene). In addition, thirty 55-gal. drums were present. The drums also contained liquid
scintillation oil. These drums were covered with a canvas tarp. Four empty tanks and 141 55-gal. drums
of liquid scintillation oil were present in the eastern containment structure (53-1072). These drums were
also covered with a canvas tarp. At the time this area was inspected, no staining was observed.
Laboratory facility engineering records state that structure 53-1071 was removed in March 2003, and
structure 53-1072 was removed in November 1998.

4.2.9.2 Previous Investigations

In September 2006, two subsurface samples were collected at the location of structure 53-1071 as part of
closeout activities for removal of this structure. Samples were submitted for analysis of VOCs, SVOCs,
and TPH-diesel range organics (DRO). These samples were collected using EP procedures and
submitted for analysis through the Laboratory’s Sample Management Office (SMO). Samples collected
and the analyses requested are presented in Table 4.2-1.

Decision-level data from the 2006 sampling event are presented in Table 4.2-3, which shows detected
organic chemicals. Sampling locations and results for detected organic chemicals are shown in
Figure 4.2-19.

TPH-DRO was detected in one sample. No other organic chemicals were detected.

4.29.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Eighteen samples will be
collected from nine locations (Figure 4.2-20) within and outside the former storage area to define lateral
extent, and the previous analytical suite will be expanded to define nature of contamination. Samples will
be collected from two locations within the footprint of each former containment structure (53-1071 and
53-1072), one location between the two former containment structures, and two locations outside each
former containment structure. Samples will be collected at depth intervals of 0 to 1 ft and 2 to 3 ft bgs and
analyzed for VOCs, SVOCs, and PCBs. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.2.10 AOC 53-010, Former Storage Area
4.2.10.1 Site Description

AOC 53-010 is an unpaved former storage area used to store scintillation liquid in tanks and drums. This
former storage area is located approximately 150 ft southeast of building 53-1031 (Figure 4.2-21). The
storage area measured 30 ft x 35 ft and was surrounded by 2-ft-high soil berms. The bottom and
sidewalls of the storage area were lined with a reinforced, welded geomembrane that was covered with
soil. The 1990 SWMU report notes this site was used in 1989 and 1990 to store scintillation liquid in two
3000-gal. tanks and eighteen 55-gal. drums (LANL 1990, 007514). The scintillation liquid was mineral-oil
based and contained a small fraction of pseudocumene (1,2,4-trimethylbenzene). A 1989 photograph
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shows two tanks labeled “mineral oil” and approximately 12 drums (LANL 1989, 020636). The tanks and
drums were removed in 1990 when the site was closed. Two small areas of stained soil were also
removed at that time. The storage area was inspected in 1993 during preparation of the RFI work plan.
The cover soil at the top of the berms had been eroded in some places, exposing the membrane liner and
causing deterioration. Several circular indentations caused by drum storage were noted in the soil (LANL
1994, 034756, p.5-48). However, no evidence of staining was noted during the inspection. At present, the
site is partially vegetated.

4.2.10.2 Previous Investigations

A Phase | RFI was conducted at AOC 53-010 during 1995 (LANL 1996, 054466). The Phase | RFI
included collecting six surface samples (0.0 to 0.2 ft and 0.0 to 0.3 ft) from above the liner within the
bermed area. These samples were submitted for laboratory analysis of SVOCs and TPH (ICF Kaiser
Engineers 1995, 056781, p. 1).

Based on the results of the Phase | RFI sampling, a VCA was conducted in 1995 (LANL 1996, 053776) to
remove the cover soil from above the membrane liner, remove the membrane liner, inspect the soll
beneath the liner for evidence of staining (none was found), collect six confirmation samples of soil from
beneath the liner (0.0 to 0.08 ft and 0.0 to 0.5 ft), remove the soil berms, and regrade and reseed the site.
Confirmation samples were submitted for laboratory analysis of VOCs (LANL 1996, 053776, pp. 5-6).
The samples collected and analyses requested are presented in Table 4.2-1.

Decision-level data from the 1995 sampling events are presented in Table 4.2-3, which shows detected
organic chemicals.

TPH was detected in all six the 1995 RFI soil samples at concentrations ranging from 7.93 to 5100 mg/kg.
No SVOCs were detected. During the VCA, these sampling locations, which were all above the
membrane liner, were excavated (these samples are indicated by shading in Table 4.2-3). These results,
therefore, are no longer representative of site conditions and are not shown in a figure. No organic
chemicals were detected in the 1995 VCA confirmation samples.

4.2.10.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve samples will be
collected from six locations (Figure 4.2-22). The analytical suite from the VCA will be expanded to define
nature of contamination and samples will be collected at greater depths to define vertical extent. The six
previous 1995 VCA confirmation sampling locations will be resampled, and samples will be collected at
0to 1 ft and 3 to 4 ft bgs or at the soil/tuff interface if this is shallower than 3 ft. Data from the upper
sampling depth will be used to replace the RFI results, which had a limited analytical suite. The samples
will be analyzed for VOCs, SVOCs, and PCBs. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.2.11 AOC 53-012(e), Drainline and Outfall
4.2.11.1 Site Description

AOC 53-012(e) is a drainline and former outfall associated with the TA-53 equipment test laboratory
(building 53-2). The drainline runs southwest under an asphalt parking lot approximately 140 ft from the
southwest corner of building 53-2 and then changes direction, running northwest approximately 50 ft to
the associated outfall near the edge of Sandia Canyon (Figure 4.2-1). The drainline received discharges
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from 12 trench drains, 2 sink drains, and a floor drain in building 53-2. The primary source of wastewater
was blowdown from the building 53-2 cooling tower, which was discharged to one of the trench drains.
Historically, chemicals added to the cooling water included sodium molybdate and hydroxyethylidene
diphosphonic acid as corrosion inhibitors; 1-bromo-3-chloro-5,5-dimethylhydantoin as a microbicide; and
sodium bisulfite as an oxygen scavenger. The trench drains also received equipment-flushing and floor-
washing wastewater (LANL 1994, 034756, pp. 5-74-5-76). Discharges to this outfall began in
approximately 1968, when building 53-2 went into service. This outfall was included in the Laboratory’s
National Pollutant Discharge Elimination System (NPDES) permit as Outfall 03A114. Discharges to this
outfall ceased, and the outfall was removed from the NPDES permit on July 11, 1995. The drainline is still
in place, but the outfall has been plugged.

4.2.11.2 Previous Investigations

A Phase | RFI was conducted at AOC 53-012(e) during 1995 (LANL 1996, 054466). The Phase | RFI
included a geomorphic survey conducted downstream of the outfall to identify sediment catchments. Two
surface samples (0.0 to 0.3 ft and 0.0 to 0.7 ft) were collected at each of three locations in the sediment
catchments (LANL 1995, 054466, p. 5-66). One sample from each location was submitted for analysis of
TAL metals, VOCs, pesticides/PCBs, and TPH. The other sample from each location was submitted for
analysis of SVOCs (LANL 1995, 054466, p. 5-67). The samples collected and analyses requested are
presented in Table 4.2-1.

Decision-level data from the 1995 RFI are presented in Tables 4.2-2 and 4.2-3, which shows inorganic
chemicals detected above BVs or having detection limits above BVs and detected organic chemicals,
respectively. Sampling locations and results for inorganic chemicals detected above BVs and detected
organic chemicals are shown in Figures 4.2-2 and 4.2-5, respectively.

Inorganic chemicals detected above BVs were antimony, cadmium, chromium, copper, lead, mercury,
nickel, silver, and zinc. Antimony was detected above BVs for soil and the maximum background
concentration for soil (1 mg/kg) in three samples. Cadmium was detected above BV for soil but below the
maximum background concentration for soil (2.6 mg/kg) in three samples. Chromium was detected above
BV for soil but below the maximum background concentration for soil (36.5 mg/kg) in one sample. Copper
was detected above BV for soil and the maximum background concentration for soil (16 mg/kg) in three
samples. Lead was detected above BV for soil and the maximum background concentration for soil

(28 mg/kg) in two samples. Mercury was detected in one sample above BV for soil and the maximum
background concentration for soil (0.1 mg/kg). Nickel was detected above BV for soil but less than the
maximum background concentration for soil (29 mg/kg) in one sample. Silver was detected above BV for
soil in one sample. Zinc was detected above BV for soil and the maximum concentration for soil

(75.5 mg/kg) in three samples. Thallium was not detected above BV for soil but had detection limits above
BV for three samples.

Organic chemicals detected were Aroclor-1248, Aroclor-1254, Aroclor-1260, alpha-chlordane, gamma-
chlordane, dieldrin, endosulfan Il, endrin aldehyde, and TPH. Aroclor-1248 was detected in three
samples, Aroclor-1254 was detected in one sample, and Aroclor-1260 was detected in two samples.
Alpha-chlordane, gamma-chlordane, and dieldrin were detected in one sample each. Endosulfan Il was
detected in three samples and endrin aldehyde was detected in two samples. TPH was detected in three
samples.
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4.2.11.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve samples will be
collected at six locations (Figure 4.2-4). The three previous 1995 RFI sampling locations will be
resampled at greater depths to define the vertical extent of inorganic and organic chemicals previously
detected in surface samples at these locations. Samples will be collected at depth intervals of 1 to 2 ft
and 3 to 4 ft bgs or at the soil/tuff interface if this is shallower than 4 ft. Two additional locations will be
sampled farther downslope from the RFI sampling locations to define lateral extent. Samples will be
collected at depth intervals of 0 to 1 ft and 3 to 4 ft bgs or at the soil/tuff interface if this is shallower than
4 ft. Two samples will also be collected at one location beneath the drainline that runs from building 53-2
to the outfall. Samples will be collected at the elbow in the drainline at depth intervals of 0 to 1 ft and 2 to
3 ft below the bottom of the line. All samples will be analyzed for TAL metals, cyanide, VOCs, SVOCs,
PCBs, pesticides, and gamma-emitting radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.2.12 AOC 53-013, Lead Spill Site
4.2.12.1 Site Description

AOC 53-013 is a lead spill site located near the east end of TA-53, northeast of buildings 53-10 and
53-315, which are part of the LANSCE accelerator facility (Figure 4.2-23). Lead shot is present within two
fenced areas, approximately 50 ft x 80 ft and 60 ft x 180 ft, that are used for storage and as a staging
area for equipment used in beam experiments. The lead shot was used as radiation shielding for
experiments conducted in building 53-10. The shot ranges from 1.5 mm to 4 mm in diameter and is mixed
into the sandy soil present at the site. Previously, some of the shot was visible on the ground surface. The
shot was spilled at the site during assembly of components containing the shot and was also released
from defective containers (ICF Kaiser Engineers 1995, 058172, p. 2). The dates the shot was spilled onto
the ground surface are not known but could date as far back as the late 1960s or the early 1970s, when
accelerator operations began. This site was not originally identified in the 1990 SWMU report (LANL
1990, 007514) but was discovered after the Operable Unit (OU) 1100 RFI work plan had been prepared
(LANL 1994, 034756). Both areas are presently fenced and locked, and the westernmost area is posted
as a radiological control area.

4.2.12.2 Previous Investigations

In July 1995, after this site was discovered, a sample of soil containing visible lead shot was collected to
characterize the concentrations of lead present and analyzed for total lead and toxicity characteristic
leaching procedure (TCLP) lead using an on-site laboratory. A portion of the sample was sieved to
determine the amount of lead in different size fractions. The concentration of lead was 110,000 mg/kg for
the total (unsieved) sample, 72,400 mg/kg for the fraction less than 1.7 mm, and 210,200 mg/kg for the
fraction between 1.7 mm and 4 mm. The TCLP results were 129 mg/L in the total sample, 168 mg/L for
the size fraction less than 1.7 mm, and 155 mg/L for the size fraction between 1.7 mm and 4 mm

(ICF Kaiser Engineers 1995, 058172, p. 2).

Soil outside the areas of visible lead contamination was also sampled in 1995 as part of planning
activities for a VCA. Ten soil samples for screening were collected inside and outside the storage areas
(ICF Kaiser Engineers 1995, 058172, p. 3). These samples were screened for lead using x-ray
fluorescence (XRF), and lead was detected in one sample collected near the entrance to the southern
storage area. No other investigations have been conducted at this site and, although a VCA plan was
prepared (ICF Kaiser Engineers 1995, 058172), the VCA was not implemented.
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There are no decision-level data for this site.

4.2.12.3 Proposed Activities

The nature and extent of contamination have not been defined for this site. Activities proposed include
field screening with XRF to identify areas of lead contamination, removing soil containing lead to levels
below the industrial SSL (800 mg/kg), and conducting sampling to define the nature and extent of residual
lead contamination.

A field-screening survey using XRF will be performed within the two storage areas to identify areas of
elevated lead contamination. A grid will be established at approximately 20-ft centers inside and
immediately outside the storage areas, except for the east and north sides against the rock walls. As
needed, grid points will be moved if the soil surface is inaccessible because of stored materials. Surface
(0 to 0.5 ft) samples will be collected at each grid point and screened for lead using XRF. Screening
samples will also be collected at locations having visible lead contamination (i.e., where lead shot is
visible). After the initial screening, stored materials may be moved to allow previously inaccessible areas
to be screened. Soil having lead above the 800 mg/kg industrial SSL will be removed. Following soil
removal, 20 samples will be collected at 10 locations in each of the two areas to define nature and extent.
Sampling locations will include sites where soil was excavated (if any) as well as step-out locations
outside the storage area fence. Samples will be collected at depth intervals of 0 to 1 ft and 2 to 3 ft bgs
(or0to 1 ftand 2 to 3 ft below the bottoms of excavations) and analyzed for TAL metals. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites. Proposed field
screening locations are shown in Figure 4.2-24. Sampling locations will be determined based on the
results of the field screening.

4.2.13 AOC 53-014, Lead Spill Site
4.2.13.1 Site Description

AOC 53-014, a lead spill site, is located at a paved storage area in TA-53 west of building 53-18

(Figure 4.2-25). The lead shot was spilled on the paved surface, and stormwater washed the lead into an
asphalt channel that joins a drainage below an NPDES-permitted outfall (03A113). The lead shot was
observed at a number of locations in the channel but was not seen below a large catchment
approximately 50 ft below the canyon rim (ICF Kaiser Engineers 1995, 058172, pp. 4-5). This site was
not originally identified in the 1990 SWMU report (LANL 1990, 007514) but was discovered only after the
OU 1100 RFI work plan (LANL 1994, 034756) had been prepared.

4.2.13.2 Previous Investigations

In August 1995, sediment in the channel was sampled as part of planning activities for a VCA. Fifteen
sediment samples were collected in the drainage below the extent of visible lead contamination (ICF
Kaiser Engineers 1995, 058172, p. 5) and screened for lead using XRF; no lead was detected.

In 1997, a VCA was conducted at AOC 53-014. The VCA included removing all lead shot from the paved
area, the asphalt channel, and the drainage below NPDES Outfall 03A113 (LANL 1997, 062913). To
minimize impacts to the drainage, visible lead was picked up by hand, and sediment was sieved to
remove lead. After the lead was removed, five surface sediment samples (0 to 0.5 ft) were collected from
the drainage as confirmatory samples. These samples were submitted for analysis of lead. Samples
collected and analyses requested are presented in Table 4.2-1.
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Decision-level data from the 1997 VCA are presented in Table 4.2-2, which shows inorganic chemicals
detected above BVs or having detection limits above BVs. Sampling locations and results for inorganic
chemicals detected above BVs are shown in Figure 4.2-26.

Lead was detected slightly above the BV for sediment, but less than the maximum background
concentration for sediment (25.6 mg/kg; LANL 1998, 059730), in two samples.

4.2.13.3 Proposed Activities

The nature and extent of lead contamination at this site were defined by the 1997 VCA confirmation
sampling, which showed all results less than BVs or the maximum background concentration. Therefore,
no additional sampling is proposed.

4.2.14 SWMU 53-015, Wastewater Treatment Facility
4.2.14.1 Site Description

SWMU 53-015 is the current RLW management system for TA-53. This system was constructed just east
of the former wastewater impoundments (Consolidated Unit 53-002[a]-99) (Figure 4.2-14) to replace the
former TA-53 RLW system, which included underground tanks [SWMUs 53-006(b—e)] and a surface
impoundment [SWMU 53-002(b)]. This system consists of two lift stations, three 30,000-gal. double-
walled tanks in an underground vault, two evaporation basins, and underground double-walled piping.
SWMU 53-015 also includes some of the existing underground piping from the former RLW system.
SWMU 53-015 began operation in October 1999 and therefore was not originally identified in the 1990
SWMU report (LANL 1990, 007514) or in the 1994 RFI work plan for OU 1100 (LANL 1994, 034756).

In October 1999, the Laboratory and DOE agreed with NMED to notify NMED of the existence of this
system as a new SWMU, with the understanding it not be subject to a compliance schedule for corrective
actions in Module VI of the Laboratory’s Hazardous Waste Facility Permit. SWMU 53-015 is listed in
Module VIII for tracking purposes only. The Laboratory and DOE agreed with NMED that when this
system ceases operation, it will be evaluated to determine whether releases have occurred (DOE 1999,
098985).

4.2.14.2 Previous Investigations

No previous investigations have been conducted at SWMU 53-015, and there are no analytical results for
this site.

4.2.14.3 Proposed Activities

Because this site is listed in Module VIl for tracking purposes only and is not currently subject to
corrective action requirement, no investigation activities are proposed (DOE 1999, 098985).

4.3 TA-72

TA-72 is located in the canyon bottom near the east end of Sandia Canyon. The only site remaining to be
investigated at TA-72 is the active small-arms firing and training range used by the Laboratory’s security
force.
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Samples collected for TA-72 and analyses requested for decision-level data are presented in Table 4.3-1.
Decision-level data are presented in Table 4.3-2. All laboratory analytical data (both decision-level and
screening-level) are provided in Appendix B of the HIR (LANL 2009, 105078).

4.3.1  AOC 72-001, Firing Range
4.3.1.1  Site Description

AOC 72-001 consists of an active small arms firing and training range used by the Laboratory’s security
force. The firing range is located in Sandia Canyon at the west end of TA-72 (Figure 4.1-24) and has
been operational since 1966. It includes a 175-ft x 250-ft firing range surrounded by earthen berms, an
adjacent skeet-shooting range, and administrative buildings. The drainage channel and flood plain of
Sandia Canyon run through the middle of the firing range. Structures at this site include an office building
(building 72-8, a former guard station), range house (building 72-9), scoring area (building 72-10), firing
station (building 72-11), weapons-cleaning area (building 72-12), storage buildings (72-13 and 72-14),
and canopies 3 and 4 (buildings 72-15 and 72-16) (LANL 1990, 007514). Lead is present within the firing
range because bullets are scattered at the base of the berms and cliffs, and lead shot from skeet shooting
is visible on the ground (LANL 1994, 034756. pp. 2-9, 5-22).

In 1995, as part of a VCA conducted at SWMU 00-016 (an inactive small-arms firing range), NMED
concurred with the Laboratory’s request to move lead-contaminated soil from the inactive range to the
active AOC 72-001 firing range (DOE 1995, 046257). During the second phase of the VCA implemented
at SWMU 00-016 in 1996 and 1997, lead was removed from soil stockpiled from berms at the former
firing range using dry sieving. Approximately 4660 yd® of soil from SWMU 00-016 was transported to
TA-72 and placed on the berms located along the north side of the AOC 72-001 firing range and along
the berm located between, and north of, canopies 3 and 4 (LANL 1997, 056737).

4.3.1.2 Previous Investigations

A Phase | RFI was conducted at AOC 72-001 in 1995 (LANL 1996, 054466). After a geomorphic survey
was performed to locate sediment catchments downstream of the small-arms firing range, seven surface
sediment samples (0.0 to 1.0 ft) were collected from seven locations (LANL 1996, 054466, pp. 5-40—
5-41). Surface radiological screening was performed before the start of intrusive activities; screening
results showed no radioactivity above local background. HE spot tests and gross-radiation screening
were performed on each sediment sample to be submitted for laboratory analysis. No HE was detected
and no radiation levels above local background were detected. Samples were analyzed for TAL metals.
The samples collected and analyses requested are presented in Table 4.3-1.

Decision-level data from the 1995 RFI are presented in Table 4.3-2, which shows inorganic chemicals
detected above BVs or having detection limits above BVs. Sampling locations and results for inorganic
chemicals detected above BVs are shown in Figure 4.3-1.

Selenium was detected above BV for sediment in one sample. Mercury, silver and thallium were not
detected above BVs for sediment but had detection limits above BVs for all seven samples. Lead was not
detected above BV for sediment in any samples.

4.3.1.3 Proposed Activities

The nature and extent of contamination have not been defined at this site. Nature and extent cannot be
determined at this time, however, because this site is an active small-arms firing range. The continued
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use of the site by the Laboratory’s security force makes determination of nature and extent impractical
(i.e., site conditions are continually changing as the site is used). It is therefore proposed that full
characterization of this active firing range be delayed until operations cease. At that time, the nature and
extent of contamination at AOC 72-001 will be determined and any necessary corrective actions identified
and implemented.

5.0 INVESTIGATION METHODS

A summary of investigation methods to be implemented is presented in Table 5.0-1. The standard
operating procedures (SOPs) used to implement these methods are available at
http://www.lanl.gov/environment/all/ga.shtml.

Summaries of the field-investigation methods are provided below. Additional procedures may be added
as necessary to describe and document quality-affecting activities.

Chemical analyses will be performed in accordance with the analytical statement of work (LANL 2000,
071233). Accredited contract analytical laboratories will use the most recent EPA- and industry-accepted
extraction and analytical methods for analyses of samples.

5.1 Field Surveys

The following sections describe the field surveys to be conducted at the Lower Sandia Canyon Aggregate
Area sites.

5.1.1 Geodetic Surveys

Geodetic surveys will be conducted at selected sites by a land surveyor in accordance with the latest
version of EP-ERSS-SOP-5028, Coordinating and Evaluating Geodetic Surveys, to locate historical
structures and to document field activities such as sampling and excavation locations. The surveyors will
use a Trimble GeoXT hand-held global-positioning system (GPS) or equivalent for the surveys. The
coordinate values will be expressed in the New Mexico State Plane Coordinate System (transverse
mercator), Central Zone, North American Datum 1983. Elevations will be reported as per the National
Geodetic Vertical Datum of 1929. All GPS equipment used will meet the accuracy requirements specified
in the SOP.

5.1.2  Geophysical Surveys

Geophysical surveys will be performed at selected sites to identify anomalies that would indicate the
location of former waste disposal sites. These sites are one of the former TA-20 landfills and the former
waste pit near building 53-2. Geophysical methods employed will include terrain conductivity (EM-31 or
equivalent), high-sensitivity metal detection (EM-61 or equivalent), and/or GPR.

Terrain conductivity and high-sensitivity metal detection data will be recorded at approximately 2-ft
intervals along lines spaced approximately 20 ft apart. Higher resolution coverage (as needed) will be
completed in selected targeted areas using 5-ft line spacing. Line and station separation may vary
depending upon surface obstructions. Geodetic coordinates will be recorded at 1-s intervals using an
integrated GPS. A base station free from cultural interference will be occupied at the beginning and end
of each survey day to calibrate the instrument and to perform system functional tests. During these tests,
battery, phasing, and sensitivity checks will be performed.
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The GPR survey will be performed using a digital subsurface interface radar system. After initial field tests
are conducted to determine maximum penetration and sufficient resolution, an appropriate transducer will
be selected to perform the survey. Different transducers may be used in an attempt to provide greater
penetration depths. Data will be digitally recorded, displayed, and analyzed during acquisition to allow
real-time interpretation. Line locations will be selected based on electromagnetic anomaly location and
surface obstructions.

5.1.3 Passive Soil-Gas Surveys

If geophysical survey results do not establish the location of the former waste pit at building 53-2
(SWMU 53-005), a passive soil-gas survey will be performed using EMFLUX passive soil gas samplers.
Samplers will be installed on a regular grid with a spacing of 25 ft in shallow (e.g., 4 in.) holes and the
holes will be sealed per the manufacturer’s instructions. After 3 d, the samplers will be retrieved and
submitted to a laboratory for analysis by thermal desorption gas chromatography/mass spectrometry
using EPA SW-846 Method 8260B.

5.1.4  XRF Survey

A survey of the lead shot spill areas at AOC 53-013 will be conducted using a field XRF to identify areas
of elevated lead concentrations. The survey will be conducted using an instrument having sufficient
sensitivity (i.e., 100 mg/kg or less) to identify areas contaminated above the 800 mg/kg industrial SSL.
The instrument will be operated in accordance with the manufacturer’s instructions, including collection
and preparation of samples and analysis of standard samples. The survey will initially be performed on a
regular grid having a spacing of 20 ft. Sampling locations may be moved, as necessary, because of
surface obstructions. Based on the results of the initial survey, a finer grid may be surveyed if necessary
to delineate areas requiring excavation.

5.2 Field Screening

Because sampling is primarily being conducted to finalize nature and extent based on previous
investigations, field screening will be conducted mainly for health and safety purposes. The Laboratory’s
proposed field-screening approach will be to (1) visually examine all samples for evidence of
contamination, (2) screen for organic vapors, and (3) screen for radioactivity. The field-screening methods
are discussed below.

5.2.1  Volatile Organic Compounds

Based on the previous RFI and VCA results, significant VOC contamination is not expected to be
encountered, and VOC screening will mainly be conducted for health and safety purposes. The exception
to this is SWMU 53-005 where solvent-contaminated liquid wastes may have been placed in a disposal
pit. At SWMU 53-005, field screening for VOCs will be used to guide the depth of boreholes during
drilling.

Screening will be conducted using a photoionization detector (PID) capable of measuring quantities as
low as 1 ppm. Vapor screening of soils, sediments, and subsurface core for VOCs will be conducted
using a PID equipped with an 11.7 electron volt lamp. All samples will be screened for VOCs in
headspace gas in accordance with SOP-06.33, Headspace Vapor Screening with a Photo lonization
Detector.

April 2009 46 EP2009-0100



Lower Sandia Canyon Aggregate Area Investigation Work Plan

The PID will be calibrated daily to the manufacturer’'s standard for instrument operation, and the daily
calibration results will be documented in the field logbooks. All instrument background checks,
background ranges, and calibration procedures will be documented daily in the field logbooks in
accordance with EP-ERSS-SOP-5181, “Notebook Documentation for Waste and Environmental Services
Technical Field Activities.”

5.2.2 Radioactivity

Field screening for radioactivity will be primarily conducted for health and safety purposes, although
elevated field-screening results may be used to guide field sampling. Radiological screening will target
gross-alpha, -beta, and -gamma radiation. Field screening for alpha, beta, and gamma radiation will be
conducted within 6 in. from the core material using appropriate field instruments as determined by the
Laboratory’s Health Physics Operations Group. Instruments will be calibrated in accordance with the
Health Physics Operations Group procedures or equivalent procedures. All instrument calibration
activities will be documented daily in the field logbooks in accordance with EP-ERSS-SOP-5181,
“Notebook Documentation for Waste and Environmental Services Technical Field Activities.”

5.3 Sample Collection

All samples will be placed in appropriate containers in accordance with EP-ERSS-SOP 5056, Sample
Container and Preservation. Quality assurance (QA)/QC samples will include field duplicate samples,
rinsate blanks, and trip blanks. These samples will be collected following the current version of EP-ERSS-
SOP 5059, Field Quality Control Samples, and will comply with a frequency of 10% of total samples
collected for field duplicates and rinsate blanks. Trip blanks will be supplied and will remain with analytical
samples when samples are collected for VOC analysis. QA/QC samples are used to monitor the validity
of the sample collection procedures.

Specific methods for collection of surface, subsurface, and sediment samples are described below.

5.3.1 Surface Samples

Surface and shallow subsurface soil and sediment samples will be collected in accordance with
SOP-06.09, Spade and Scoop Method for the Collection of Soil Samples. Stainless-steel shovels,
spades, scoops, and bowls will be used for ease of decontamination. Decontamination will be completed
using a dry decontamination method with disposable paper towels and an over-the-counter cleaner, such
as Fantastik or an equivalent. If the surface location is at bedrock, an axe or hammer and chisel will be
used to collect samples.

5.3.2  Subsurface Samples

Subsurface samples will be collected using hand-or hollow-stem auger methods, depending on the depth
of the samples and the material being sampled. A brief description of these methods is provided below.

5.3.2.1 Hand Auger

Hand augers may be used to bore shallow holes (e.g., 0 to 10 ft). The hand auger is advanced by turning
or pounding the auger into the soil until the barrel is filled. The auger is removed and the sample is
dumped out into a clean bowl. Hand-auger samples will be collected in accordance with SOP-06.10,
Hand Auger and Thin-Wall Tube Sampler.
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5.3.2.2 Hollow-Stem Auger

Hollow-stem augers will be used to collect subsurface samples where hand augering is impractical
because of the sampling depth or the material being sampled. The hollow-stem auger consists of a
hollow-steel shaft with a continuous spiraled steel flight welded onto the exterior of the stem. The stem is
connected to an auger bit; when the auger is rotated, it transports cuttings to the surface. The hollow
stem of the auger allows insertion of drill rods, split-spoon core barrels, Shelby tubes, and other samplers
through the center of the auger so samples may be retrieved during drilling operations.

During sampling, the auger will be advanced to just above the desired sampling interval. The sample will
be collected by driving a split-spoon sampler into undisturbed soil/tuff to the desired depth. Samples will
be collected in accordance with SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials.
Immediately after sampling, boreholes will be abandoned using bentonite chips or a bentonite/concrete
mixture. All borehole cuttings will be managed as IDW, as described in Appendix B of this work plan.
Borehole abandonment information will be provided in the Lower Sandia Canyon Aggregate Area
investigation report.

Field documentation will include detailed borehole logs for each borehole drilled. The borehole logs will
document the matrix material in detail and will include the results of all field screening; fractures and
matrix samples will be assigned unique identifiers. All field documentation will be completed in
accordance with the current version of SOP-12.01, Field Logging, Handling, and Documentation of
Borehole Materials.

5.3.3 Sediment Samples

Sediment samples will be collected from areas of sediment accumulation that include sediment judged to
be representative of the historical period of Laboratory operations. The locations will be selected by the
field geologist based on geomorphic relationships in areas likely to have been affected by discharges
from Laboratory operations. Guidance for identifying such areas in contained in EP-ERSS-SOP-5027,
“Geomorphic Characterization.” Preliminary sediment sampling locations are shown in section 4 figures.
Because sediment systems are dynamic and subject to redistribution by runoff events, however, some
locations may need to be adjusted at the time this work plan is implemented. In the course of collecting
sediment samples, it may be determined that the selected location is not appropriate because of
conditions observed during sampling (e.g., the sediment is much shallower than anticipated, the sediment
is predominantly coarse-grained, or the sediment shows evidence of being older than the target age).
Sediment sampling locations may be adjusted as appropriate. Any changes to sediment sampling
locations will be documented in the investigation report as deviations from this work plan.

5.3.4  Test Pit Samples

Excavations or test pits will be completed using a track excavator or backhoe to locate the former landfill
[SWMU 20-001(c)] and possibly the former waste disposal pit (SWMU 53-005). Excavated soil will be
staged a minimum of 3 ft from the edge of the excavation, and excavations deeper than 4 ft bgs will be
appropriately benched for worker safety and for access and egress, if necessary. After field screening,
confirmation sampling, and any necessary overexcavation work are completed, the excavations and/or
trenches will be backfilled. The soil removed from the excavation will be returned to the excavation
provided sampling shows industrial SSLs are not exceeded. Otherwise, the excavations will be backfilled
with clean fill material.

April 2009 48 EP2009-0100



Lower Sandia Canyon Aggregate Area Investigation Work Plan

5.4 Laboratory Methods

Analytical suites vary by site as indicated in Table 4.0-1. All analytical suites are presented in the
statement of work for analytical laboratories (LANL 2000, 071233). The specific analytical methods to be
used are specified in Table 4.0-1. Sample collection and analysis will be coordinated with the SMO.

55 Health and Safety

The field investigations described in this investigation work plan will comply with all applicable
requirements pertaining to worker health and safety. An integrated work document and a site-specific
health and safety plan will be in place before fieldwork is performed.

5.6 Equipment Decontamination

Equipment for drilling and sampling will be decontaminated before and after drilling and sampling
activities (as well as between drilling boreholes) to minimize the potential for cross-contamination. Dry
decontamination methods are preferred and will be given priority because they do not generate liquid
wastes. Residual material adhering to the equipment will be removed using dry decontamination
methods, including wire-brushing and scraping, as described in EP-ERSS-SOP-5061, “Field
Decontamination of Equipment.” Dry decontamination of sampling equipment may include use of a
nonphosphate detergent such as Fantastik on a paper towel and the equipment is wiped so that no liquid
waste is generated.

If dry decontamination methods are not effective, equipment may be decontaminated by steam-cleaning
or hot water pressure-washing, as described in EP-ERSS-SOP-5061. Wet decontamination methods will
be conducted on a high-density polyethylene liner on a temporary decontamination pad. Cleaning
solutions and wash water will be collected and contained for proper disposal. Decontamination solutions
will be sampled and analyzed to determine the final disposition of the wastewater and the effectiveness of
the decontamination procedures.

5.7 Investigation-Derived Waste

IDW generated during field-investigation activities may include, but are not limited to, drill cuttings;
contaminated soil; contaminated personal protective equipment (PPE), sampling supplies, and plastic;
fluids from the decontamination of PPE and sampling equipment; and all other waste that has potentially
come into contact with contamination.

All IDW generated during field-investigation activities will be managed in accordance with applicable
SOPs. These SOPs incorporate the requirements of all applicable EPA and NMED regulations, DOE
orders, and Laboratory implementation requirements. Appendix B presents the IDW management plan.

5.8 Soil Excavation and Removal

If soil at AOC 53-013 is found to be contaminated with lead above the industrial SSL, it will be excavated
and removed from the site. Excavation at AOC 53-013 is expected to be accomplished using a
combination of heavy equipment and hand tools, depending on the extent of the contaminated areas. A
backhoe may be used to remove large areas of soil, whereas hand tools may be used to remove small,
discrete areas. Field screening for lead using XRF will be performed to guide removal activities. The
excavated material will also be field screened for radiological and VOC contamination for health and
safety purposes. Neither radiological nor VOC contamination is driving the removal action at AOC 53-013,
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and, therefore, the field-screening results are not expected to be useful in directing removal actions or
assisting in waste segregation.

The results of the initial XRF survey described in section 5.1.4 will be used to plan removal activities and
to make an initial waste determination. Excavated soil will be placed in 20-yd3 rolloff bins or other
appropriate containers. These containers may be staged on-site or moved for storage elsewhere.
Transportation of these wastes will be based on the initial waste determination and will be done in
accordance with all applicable requirements. A final waste determination will be made based on data from
direct sampling of the excavated materials. The plan for managing the IDW is described in Appendix B of
this work plan.

Following completion of soil removal, confirmation samples will be collected as described in

section 4.2.12. If the results of the confirmation samples indicate that the soil cleanup level has been
attained, the excavation will be backfilled with clean soil. Otherwise, additional soil will be removed and
confirmation samples collected.

6.0 MONITORING PROGRAMS

Groundwater, sediment, and surface water monitoring is occurring within the Lower Sandia Canyon
Aggregate Area as part of other environmental activities. This monitoring is described briefly below.

6.1 Groundwater

Section IV.B.5.b.iii of the Consent Order requires monitoring and sampling of all monitoring wells in
Sandia Canyon. Alluvial monitoring and observation wells in Sandia Canyon include SCA-1, SCA-2,
SCA-3, SCA-4, SCA-5, SCO-1, and SCO-2. Of these, all but one alluvial monitoring well (SCA-1) are
located within the Lower Sandia Canyon Aggregate Area (Plate 1); SCA-1 is located within the upper
portion of Sandia Canyon. All these wells are monitored as part of the latest version of the Interim Facility-
Wide Groundwater Monitoring Plan (IFGMP) (LANL 2008, 101897). Regional wells R-10, R-10a, and
R-11 are screened and monitored as described in the IFGMP.

In addition, an investigation of chromium contamination in groundwater in Sandia and Mortandad
Canyons is currently ongoing as part of an interim measure required under the Consent Order.
Groundwater characterization is currently being performed in accordance with the “Work Plan for
Geochemical Characterization and Drilling for Fate and Transport of Contaminants Originating in Sandia
Canyon” (LANL 2007, 099607).

6.2 Sediment and Surface Water

Monitoring of surface water and sediment in Sandia Canyon is being performed under the NPDES Multi-
Sector General Permit (MSGP) and Federal Facility Compliance Agreement/Administrative Order
(FFCA/AQ). Monitoring under the MSGP and FFCA/AOQ is performed using site-monitoring areas (SMAS),
which monitor stormwater runoff from individual SWMUs and AOCs or groups of SWMUs and AOCs, and
by gaging stations, which monitor runoff in stream channels. SWMUs and AOCs in the Lower Sandia
Canyon Aggregate Area subject to SMA monitoring under the MSGP and FFCA/AQ are

SWMUs 20-002(a) and 20-002(c) and AOCs 20-003(c), 53-008, 53-014, and 72-001. Gaging stations
within the Lower Sandia Canyon Aggregate Area are E124, located above AOC 72-001, and E125,
located at the lower end of the canyon above NM 4. The monitoring requirements for each SMA and
gaging station are contained in a Storm Water Pollution Prevention Plan (SWPPP) for SWMUs and AOCs
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and Storm Water Monitoring Plan, which is updated annually and submitted to EPA. The SWPPP also
contains the SMA and gauge station monitoring results.

Monitoring of stormwater is also required under the individual NPDES permit for discharge of stormwater
from SWMUs and AOCs issued by EPA in February 2009. In the Lower Sandia Canyon Aggregate Area,
SMA monitoring under the new individual permit must be conducted at SWMUs 20-002(a), 20-002(c),
20-002(d), 20-005, 53-001(a), and 53-001(b), and at AOCs 20-003(c), 53-008, 53-012(e), 53-014, and
72-001.

7.0 SCHEDULE

The scheduled notice date for NMED to approve this investigation work plan is August 13, 2009.
Preparation of investigation activities is scheduled to start by November 9, 2009. Fieldwork is expected to
start April 12, 2010, and will take approximately 6 months to complete. Fieldwork is scheduled to be
completed by October 29, 2010. The investigation report will be delivered to NMED on or before

March 31, 2011.
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