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Several soil and water samples have been collected for chemical analysis within and near

OU 1335. These samples were taken for the joint purposes of providing background data and
identifying potential contamination. Generally, soil samples were collected at areas believed
to be depositional areas, where contaminants might collect if present in sediments carried by
water. Figure 3.6-1 shows these sampling locations; Tables 3.6-3, 3.6-4, and 3.6-5 present
data. During the site-wide hydrogeologic investigation, no obvious evidence of contamination
was present in any of the soil or surface water samples collected in this area to date {see

Fable-3:6-6). T background

Additional background soil samples were collected from areas within OU 1335. These
background samples were collected from areas remote from test sites and are therefore not
impacted by testing activities. Figure 3.6-2 shows the background sample locations and
Table 3.6-6 summarizes the results of the soil analyses.

3.6.2 Vadose-Zone Hydrology

This section summarizes the vadose zone (or unsaturated zone) hydrology in OU 1335.
Although there have been no vadose zone hydrology studies focused specifically at OU 1335,
some research has been conducted near this region of KAFB.

In general, the vadose zone is approximately 500 feet thick west of the faults (where most of
the OU 1335 sites are located), may be somewhat shallower near the faults, and may be as
little as about 50 feet thick east of the faults. Based on soil samples collected near the CWL
(ER Site 74) in the southeastern corner of Technical Area I, the soil-moisture content in this
area is likely to range between 1 and 10 percent, with 5 or 6 percent a reasonable average.

An environmental tracer study was conducted to estimate the natural recharge rate in the
vicinity of the CWL. The natural recharge rate can be considered as an upper bound on the
Darcy transport velocities toward the water table. The study involved the analysis of soil
samples for selected physical properties, isotopes, and chemicals. Chloride mass balance,
stable isotope, bomb tritium, and bomb chlorine-36 methods were used to estimate the
recharge rate. The estimated recharge rate varied between 0.002 and 0.71 centimeters per
year {(cm/yr), which yields downward seepage velocities ranging between 0.03 and 11.8 cm/yr,
at average volumetric moisture contents on the order of 0.06. lt is likely that the actual
recharge rate in this area is somewhere in the middle of this range, on the order of 0.1 cm/yr.
This result is consistent with other similar studies (e.g., Knowlton et al. 1991). The “Chemical
Waste Landfill Groundwater Assessment Report” (SNL/NM October 1995) presents further
discussion of recharge rates.

Parsons et al. (1993) used the Geographic Information System (GIS) to identify prototypical
vadose zone hydrogeologic settings in the KAFB area. This study compiled selected data
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Table 3.6-6

Background Soil Concentrations of Metals and Radioisotopes for OU 1335

Contaminant of Concern DOE OB Suggested Maximum Baclq;;rcmm:la
Metals {(mg/kg)

Surface Subsurface
Arsenic 5.6 44
Barium 130 214
Beryllium 0.65 0.65
Cadmium <1 0.9
Chromium (total) 17.3 15.9
Lead 21.4 11.8
Nickel 11.5 11.5
Mercury <0.25 <0.1
Selenium <1 <1
Silver <1 <1

Radioisotopes (pCi/g)

Surface Subsurface
Cesium-137 0.664 0.079
Radium-226 2.30 1.76
Radium-228 1.01 0.93
Strontium-90 1.08 not available
Thorium-232 1.01 1.01
Thorium-234 <0.47 <0.47
Uranium-234 1.6 1.6
Uranium-235 0.16 0.16
Uranium-238 1.4 1.4
*NMED OB July 1997.
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Radiological and Land Surveys

Between December 1993 and May 1994, following the UXO/HE survey (and prior to the
cultural resources and sensitive species surveys), RUST Geotech Inc. conducted gamma
radiation surface surveys to determine whether an imminent radiological health threat was
present at OU 1335 sites (RUST Geotech Inc. December 1994). One-hundred-percent
coverage was used on sites with suspected radiological activity on a 6-foot instrument grid
spacing with a 6- foot sweep area. A 10-foot instrument grid spacing with a 6-foot sweep (60-
percent coverage) was used on sites with a low potential for radiclogical activity levels.
Radiological anomalies were defined as any measurement greater than 1.3 times the site-
specific background activity levels. Appendix D of this work plan provides a summary of the
RUST Geotech Inc. methodology and survey results.

Physical land surveys were performed in conjunction with the radiological survey to spatially
locate site boundaries, cultural features, and gamma anomalies. Existing survey control
stations provided by SNL/NM were used where available to establish coordinate locations. All
horizontal coordinates were recorded in New Mexico Central Zone State Plane coordinates.
Land survey field notes, sketches, and data are archived in the project raw data folios.

Between 1987 and the present, SNL/NM conducted various radiation surveys at QU 1335
sites. The radiation surveys generally included a measurement at a direct-risk location at
specific features (e.g., at a debris mound, pit, etc.). In some cases, a small area was
delineated and gridded for measurement. Appendix E presents the results of these surveys.

41.3 Screening of OU 1335 SWMUs

Based on archival material, site visits, and various preliminary field surveys, OU 1335 sites
were screened by applying the techriical approach described above and presented in
Figure 4.1-1. The sections below describe and summarize the actions proposed for each
SWMU (Table 4.1-1).

41.3.1 SWMUs Proposed for NFA

(DOU) provxdes the eneral process an or proposing
an NFA decision at SNL/NM ). Each OU 1335 SWMU that is proposed for an
NFA decision has met one or more of the following criteria:

':part of another

> site has never been used for the management (that is,
torage, or disposal) of RCRA solid of hazardous wastes
ents or other CERCLA hazardous substances.
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Proposals recommending NFA decisions for ER Sites 39, 53, and 194 have been submitted to
the EPA because these sites have sufficient documentation to support one or more of the
above criteria. Proposals recommending NFA decisions based on confirmatory sampling for
ER Sites 38, 54, 56, 86, 89, 90, 108, 109, 112, 115, 191, and 193 will be submitted to the
EPA pending sampling results. Confirmatory sampling could include screening surveys such
as the radiation surface survey previously mentioned and/or soil sampling.

4.1.3.2 SWMUSs Proposed for VCMs

As noted in Section 4.5.4.3 of the PIP (SNL/NM February 1995) and in accordance with the
HSWA Module, SNL/NM may initiate a VCM at a specific site to reduce risk to human health
and the environment, to reduce cost, and/or to reduce the overall cleanup schedule. VCMs at
OU 1335 sites include the characterization and removal of solid waste such as drums, debris,
and small volumes of contaminated soil. The VCMs also include removing soil and debris
with small radiation anomalies detected and identified during the gamma radiation survey
conducted by RUST Geotech Inc. (December 1994). Using these three criteria (risk, cost, and
schedule), Table 4.1-2 summarizes the VCMs proposed for OU 1335 sites.

4.1.3.3 SWMUs Proposed for Limited Confirmatory Sampling to Support NFA
Determination

As discussed in Section 4.5.3.2.2 of the PIP (SNL/NM February 1995), confirmatory sampling
or surveying may be initiated to demonstrate that a SWMU is eligible for a NFA decision. To
be considered a candidate for an NFA proposal, each site must meet one of the three five
criteria listed in Section 4.1.3.1 of this work plan. If site-specific information is inconclusive,
confirmatory sampling may be conducted to increase the confidence in the weight of the
evidence and to allow the site to be proposed for a NFA decision. Based on these criteria,
QU 1335 Sites 17, 38, 54, 56, 86, 89, 90, 108, 109, 112, 115, 191, and 193 have been
proposed for NFA decisions based on confirmatory sampling and/or surveying.

4.1.3.4 SWMUs Proposed for an RFI

SWMUs that go through the RFI process will meet the goals presented in Section 4.1.1 of the
PIP (SNL/NM February 1995). The RFI process for OU 1335 sites (Figure 4.1-1) begins when
the conceptual model for the site indicates that the site poses a possible risk to human health
and the environment (Figure 4.1-1, Step 11). Figure 4.1-2 shows the conceptual model flow
diagram used for OU 1335. The conceptual model presented in Figure 4.1-2 has been
modified from Figure 4-3 of the PIP (SNL/NM February 1995) to reflect site-specific sources,
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4.3 Analytical Methods and Requirements

This section defines OU 1335-specilic analyte lists for HE compounds, metals, and
radioisotopes; methods of analysis; and QA/QC protocol for duplicate samples, matrix spikes,
equipment rinsates, and field and trip blanks. Based on historical operations knowledge
gained during archival activities, not all parameters analyzed by particular EPA methods will
be required at OU 1335 SWMUs. Table 4.3-1 provides an example of the analytical summary
tables provided in Chapter 5.0 of this work plan for all sites requiring RFI sampling plans. The
generic QAPjP (Annex II of the PIP [SNL/NM February 1995]) and Appendix E of this work
plan contain sample size and container requirements.

4.3.1 Analyte Lists

The following lists analytes that are referenced in the.Chapter 5.0 sampling plans of this work
plan:

Metals, including arsenic, barium, beryllium, cadmium, chromium, lead, mercury,

|| selenium, and silver

¢ Radioisotopes, including lead-210, radium-226, radium-228, thorium-228,
thorium-230, thorium-232, uranium-234, uranium-235/236, uranium-238, and
cesium-137.

+ Semivolatile organic compounds (SVOC)

e HE including Composition-4, baratol, nitroguanadine, RDX, and homo-cyclonite
(HMX); black powder, Composition-C and B, pentaerythirtol tetranitrate (PETN), and
TNT

4.3.2 Analytical Methods

Samples will be digested according to EPA Method 3050, followed by analysis (SW-846
protocol [EPA November 1986}) for one or more of the following analyte lists :

¢ HE compounds, by EPA Method 8330
e Metals, by EPA Methods 6010/7000
e SVOCs, by EPA Method 8270
Debris samples will undergo a toxicity characteristic leaching procedure (TCLP) extraction

(EPA Method 1311) prior to analysis for one or more of the analytes listed above. Analytical
methods used on the TCLP extract are identical to those listed above. Radioisotope analysis
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In February 1994, KAFB EOD conducted a surface visual UXO/HE survey of ER Site 85. No
UXO/HE material or debris was found during this survey (Appendix C).

In March 1994, RUST Geotech Inc. (1994) conducted a surface gamma-radiation survey at
ER Site 85. Background radioactivity was measured at approximately 10 to 12 pR/hr. One
soil area source was detected in the range of 13 to 50 pR/hr). A small pressure vessel
marked with "Radioactive Material" decals was also present on the site. The radioactive soil
area source appeared to be shine from the pressure vessel. This turned out to be an area of
soil contamination that was cleaned up during a radiological VCM in September 1995.
Subsequent surveys confirmed that no elevated radiation levels were associated with the
pressure vessel (RUST Geotech Inc. in preparation).

5.3.3 Conceptual Model

Initial € | Model

The conceptual model presented for ER Site 85 is an explosives testing site containing four
firing locations. Firing Site 1 involved tests that were detonated both underground and on the
ground surface; metal fragments would have been contained in the pits. Firing Sites 2 and 3
involved tests that were detonated on the ground surface. Firing Site 4 involved tests
detonated slightly above ground level. Firing Sites 2 and 4 may have dispersed metal
fragments into the air, with subsequent deposition onto surface soils.

Section 4.1.4 discusses the study of OB/OD of explosives and rocket propeliant, the resulting
concentrations of COCs, and the risk associated with those concentration. Detonation of
2,000 pounds of explosives did not result in COC levels that exceed acceptable risk. ER

Site 85 tests used an order of magnitude less explosive than those discussed in Section 4.1.4;
all tests at Firing Sites 2 through 4 were high-order. Therefore, samples will not be collected
for HE at Firing Sites 2 through 4. Firing Site 1 is an exception because a low-order
detonation that dispersed HE fragments on the ground surface occurred at this site.

The srnall quantities of nonchlorinated solvents dumped on the ground at Building 9920 would
have volatilized and would no longer be present at the site.

Existing Information on the Nature and Extent of Contamination

Samples from five boreholes installed at Firing Site 1 in August 1995 (Figure 5.3-3) were
collected at 5-foot intervals to a depth of 20 feet and were analyzed for HE, metals, and
radioisotopes. HE was not detected in any of the samples. Metal concentrations ranged from

nondetected to 580 ppm (barium) W&Mﬁfnaﬁzeﬁhesampmg—resuﬁﬁormeta!sﬁﬁ
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Table 5.3-1a
Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995

Metals (EPA 6010/7000)™

(mg/kg)
Sample Attributes Sitver Arsenic Barium Beryllium
ER Sample iD Sample Reporting Reporting Reporting Reporting

COC# Sample Number (Figure 5.3-3) Depth (ft) Result Limit Resuit Limit Result Limit Resuit Limit
50943 85-BH1-0-S-2 85 BH-1 0 ND 10 ND 50 67 38 0.19 0.11
50943 85-BH1-5-8-2 85 BH-1 5 ND 10 ND 50 110 38 ND 0.1
50943 85-BH1-10-S-2 85 BH-1 10 ND 10 ND 50 580 38 0.17 0.11
50943 85-BH1-15-S-2 85 BH-1 15 ND 10 ND 50 81 38 ND 0.11
509442 85-BH2-0-S-2 85 BH-2 0 ND 10 ND 50 76 38 ND 0.11

3982 08007-02 85 BH-2 0 (offsite) ND 2.0 ND 2.0 170 41 ND 1.0
509442 85-BH2-5-S-2 85 BH-2 5 ND 10 ND 50 97 38 0.22J 0.11
509442 85-BH2-10-S-2 85 BH-2 10 ND 10 ND 50 77 38 0.24J 0.11
509442 85-BH2-15-8-2 85 BH-2 15 ND 10 ND 50 110 38 0.33J 0.11
509442 85-BH3-0-S-2 85 BH-3 0 ND 10 ND 50 74 38 0.18J 0.11
509442 85-BH3-5-S-2 85 BH-3 5 ND 10 ND 50 140 38 ND 0.11
509442 85-BH3-5-SD-2 85 BH-3 5 (onsite duplicate) ND 10 ND 50 82 38 ND 0.11

3982 018008-02 85 BH-3 5 (offsite split) ND 2.3 4.40 2.3 220 45 ND 1.1
509442 85-BH3-10-8-2 85 BH-3 10 ND 10 ND 50 64 38 ND 0.11
509442 85-BH3-15-8-2 85 BH-3 15 ND 10 ND 50 210 38 0.24J 0.11
509442 85-BH4-0-S-2 85 BH-4 0 ND 10 ND 50 44 38 ND 0.11
509442 85-BH4-5-S-2 85 BH-4 5 ND 10 ND 50 57 38 ND 0.11
509442 85-BH4-10-S-2 85 BH-4 10 ND 10 ND 50 65 38 0.24J 0.11

3982 018009-02 85 BH-4 10 (offsite split) ND 2.2 3.20 2.2 150 44 ND 1.1
509442 85-BH4-15-5-2 85 BH-4 15 ND 10 ND 50 35J 38 ND 0.11
509442 85-BH5-0-S-2 85 BH-5 0 13J 38 ND 50 74 38 0.18 0.11
509442 85-BH5-5-S-2 85 BH-5 5 ND 10 ND 50 120 38 ND 0.11
509442 85-BH5-10-S-2 85 BH-5 10 ND 10 ND 50 59 38 ND 0.11
509442 85-BH5-15-8-2 85 BH-5 15 ND 10 ND 50 110 38 ND 0.11
509442 85-BH5-15-SD-2 85 BH-5 15(onsite duplicate) ND 10 ND 50 76 38 ND 0.11
509442 0108010-02 85 BH-5 15 (offsite split) ND 2.1 4.5 2.1 93 43 ND 1.1
509442 0108011-02 85 BH-5 15 (offsite duplicate) ND 2.1 3.1 2.1 180 43 ND 1.1

3982 108012-02 BH5-Equipment Blank (offsite) NA ND 0.010 ND 0.01 ND 0.20 ND 0.005

3982 0108013-02 BH5-Field Blank (offsite) NA ND 0.010 ND 0.01 ND 0.20 ND 0.005
509442 85-BH5-EB-2 BH5-Equip. Blank (onsite) NA ND 0.10 ND 0.50 ND 0.10 ND 0.011
509442 85-BH5-FB-2 BH5-Field Blank (onsite) NA ND 0.10 ND 0.50 ND 0.10 ND 0.011

SNL/NM SWTA Subsurface Soit Background Values® <1.0 440 214 0.65

Refer to footnotes at end of table.
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Table 5.3-1a (Continued)
Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995

Metals {EPA 6010/7000)"°
(mo/kg)
Sample Attributes Cadmium Chromium Mercury
ER Samplse ID Sample Reporting Reporting Reporting
COC# Sample Number {Figure 5.3-3) Depth {ft) Result Limit Result Limit Resuft Limit
50843 85-BH1-0-8-2 85 BH-1 0 ND 10 ND 10 ND 0.08
50943 85-BH1-5-8§-2 a5 BH-1 5 ND 10 ND 10 ND 0.06
50943 85-BH1-10-8-2 85 BH-1 10 ND 10 ND 10 ND 0.06
50043 85-BH1-15-8-2 85 BH-1 15 ND 10 ND 10 ND 0.06
509442 85-BH2-0-8-2 85 BH-2 0 ND 10 ND 10 ND 0.06
3982 08007-02 85 BH-2 0 (offsite) ND 1.0 8.6 2.0 ND 0.10
509442 85-BH2-5-5-2 85 BH-2 5 ND 10 ND 10 ND 0.06
509442 85-BH2-10-8-2 85 BH-2 10 ND 10 ND 10 ND 0.08
500442 85-BH2-15-5-2 85 BH-2 15 ND 10 ND 10 ND 0.06
509442 85-BH3-0-5-2 85 BH-3 0 ND 10 ND 10 ND 0.06
509442 85-BH3-5-5-2 85 BH-3 5 ND 10 ND 10 ND 0.06
500442 85-BH3-5-8D-2 85 BH-3 5 (onsite duplicate) ND 10 ND 10 ND 0.06
39682 018008-02 85 BH-3 5 {offsite split) ND 1.1 11 2.3 ND 0.11
509442 85-BH3-10-5-2 85 BH-3 10 ND 10 ND 10 ND 0.06
509442 85-BH3-15-8-2 85 BH-3 15 ND 10 ND 10 ND 0.06
509442 85-BH4-0-5-2 85 BH-4 0 ND 10 ND 10 ND 0.06
509442 85-BH4-5-8-2 85 BH-4 5 ND 10 ND 10 ND 0.06
509442 85-BH4-10-8-2 85 BH-4 10 ND 10 ND 10 ND 0.06
3982 018009-02 85 BH-4 10 (oifsite split) ND 1.1 10 2.2 ND 0.11
509442 85-BH4-15-5-2 85 BH-4 15 ND 10 ND 10 ND 0.06
509442 85-BH5-0-S-2 85 BH-5 0 ND 10 ND 10 ND 0.06
509442 85-BH5-5-5-2 85 BH-5 5 ND 10 ND 10 ND 0.06
509442 85-BH5-10-S-2 85 BH-5 10 ND 10 ND 10 ND 0.06
509442 85-BH5-15-8-2 85 BH-5 15 ND 10 ND 10 ND 0.06
509442 85-BH5-15-SD-2 85 BH-5 15(onsite duplicate) ND 10 ND 10 ND 0.06
500442 0108010-02 85 BH-5 15 (offsite split) ND 1.1 12 2.1 ND 0.11
509442 0108011-02 85 BH-5 15 (offsite duplicate) ND 1.1 11 2.1 ND 0.10
3982 108012-02 BHS-Equipment Blank (offsite) NA ND 0.0050 ND 0.010 ND 0.00020
3982 0108013-02 BHS5-Field Blank (offsite) NA ND 0.0050 ND 0.010 ND 0.00020
500442 85-BH5-EB-2 BH5-Equip. Blank (onsite) NA ND 0.10 ND 0.10 NT 0.011
508442 85-BH5-FB-2 BH5-Field Blank (onsite) NA ND 0.10 ND 0.10 NT 0.011
SNL/NM SWTA Subsurface Soil Background Values® 0.8 15.9 <0.1

Reler to footnotes at end of table.
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Table 5.3-1a (Concluded)

Summary of Soil Metals Analyses at ER Site 85, Screening Sampling, July 1995

Metals (EPA 6010/7000)"
(mg/kg)
Sample Attributes Nickel Lead Selenium
ER Sample ID Sample Reporting Reparting Reporting

COC# Sample Number {Figure 5.3-3) Depth () Result Limit Result Limit Aesult Limit
50943 85.8H1-0-8-2 85 BH-1 0 ND 4.0 43 38 ND 50
50943 85-BH1-5-8-2 85 BH-1 5 ND 4.0 ND 10 ND 50
50943 85-BH1-10-8-2 85 BH-1 10 ND 4.0 ND 10 ND 50
50843 85-BH1-15-8-2 85 BH-1 15 ND 4.0 ND 10 ND 50
509442 85-BH2-0-8-2 85 BH-2 0 ND 4.0 ND 10 ND 50

3982 08007-02 85 BH-2 0 (offsite) ND 8.1 110N 0.61 ND 1.0
509442 85-BH2-5-8-2 85 BH-2 5 ND 4.0 ND 10 ND 50
508442 85-BH2-10-8-2 85 BH-2 10 ND 4.0 ND 10 ND 50
509442 85-BH2-15-5-2 85 BH-2 15 ND 4.0 ND 10 ND 50
509442 85-BH3-0-8-2 85 BH-3 0 ND 4.0 ND 10 ND 50
508442 85-BH3-5-8-2 85 BH-3 5 ND 4.0 26J 38 ND 50
509442 85-BH3-5-8D-2 85 BH-3 5 {onsite duplicate) ND 4.0 134 38 ND 50

3982 018008-02 85 BH-3 5 (offsite split) 9.5 9.0 25N 0.68 ND 1.1
508442 85-BH3-10-8-2 85 BH-3 10 ND 4.0 ND 10 ND 50
509442 85-BH3-15-8-2 85 BH-3 15 ND 4.0 ND 10 ND 50
509442 85-BH4-0-5-2 85 BH-4 0 ND 4.0 ND 10 ND 50
509442 85-BH4-5-8-2 85 BH-4 5 ND 4.0 ND 10 ND 50
509442 85-BH4-10-8-2 85 BH-4 10 ND 4.0 ND 10 ND 50

3982 018009-02 85 BH-4 10 {offsite split) 26 8.7 9N 0.65 ND 1.1
509442 85-BH4-15-8-2 85 BH-4 15 ND 4.0 ND 10 ND 50
509442 85-BH5-0-5-2 85 BH-5 0 ND 4.0 78 38 ND 50
509442 85-BH5.5-8-2 85 BH-5 5 ND 4.0 ND 10 ND 50
509442 85-BH5-10-5-2 85 BH-5 10 ND 4.0 ND 10 ND 50
500442 85-BH5-15-8-2 85 BH-5 15 ND 4.0 15J 38 ND 50
509442 85-BH5-15-SD-2 85 BH-5 15(onsite duplicate) ND 4.0 ND 4.0 ND 50
509442 0108010-02 85 BH-5 15 (offsite split) 12 8.5 6.6 N 0.64 ND 1.1
509442 0108011-02 85 BH-5 15 (offsite duplicate) 12 8.6 75N 0.64 ND 1.1

3982 108012-02 B8HS5-Equipment Blank (offsite) NA ND 0.040 0.0037 0.003 ND 0.0050

3982 0108013-02 BHS5-Field Blank {(offsite) NA ND 0.040 ND 0.003 ND 0.005
509442 85-BH5-EB-2 BH5-Equip. Blank (onsite) NA ND 0.04 ND 0.10 ND 0.50
508442 85-BH5-FB-2 BHS5-Field Blank (onsite) NA ND 0,04 ND 0.10 ND 0.50

SNL/NM SWTA Subsurface Soil Background Values® 11.5 11.8 <1
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aEPA November 1986.

b
Reporting limit for non-detects given as the minimum detection limit (MDL). Reporting limit for detections given as the practical quantification limit (PQL). Reporting limit for offsite
samples given as the project reporting limit.

“From DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area

J = Concentration below the PQL and greater than or equal to the MDL.
mg/kg = Milligrams per kilogram.
N = Matrix spike recovery exceaded acceptable limits.

ND = Not detected at the MDL.
NT = Not tested.

SWTA = Southwest Test Area.
UTL = Upper tolerance limit.
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Table 5.3-1b
Summary of Soil HE Analyses at ER Site 85, Screening Sampling, July 1995

Sample Attributes Explosives, Method 8330 (ug/kg [soil], pgi. [water])
Sample ER Sample ID Sample © 24,8 24- 2,6~ 2 Amino, 4 Amino,
COC# Number (Figure 5.3-3) Depth (ft) Trinltrotoluene Dinitrotoluene Dinitrotoluene | 4,6-dinitrotoluene | 2 6-dinitrotoluene HMx"
509436 85-BH1-0-8-3 85 BH-1 0 NT NT NT NT NT ND (100)
508436 85-8H1-5-8-3 85 BH-1 5 NT NT NT NT NT ND {100}
508436 85-BH1-10-8-3 85 BH-1 10 NT NT NT NT NT ND {100}
509436 85-BH1-15-8-3 85 BH-1 15 NT NT NT NT NT ND (100}
509441 85-BH2-0-8-3 85 BH-2 o] NT NT NT NT NT ND (100)
3982 018007-03 85 BH-2 0 (offsite} ND (0.25) ND (0.26) ND (0.25) ND {0.25) ND (0.25) ND (2.2)
509441 85-BH2-5-8-3 85 BH-2 5 NT NT NT NT NT ND (100)
509441 85-BH2-10-S-3 85 BH-2 10 NT NT NT NT NT ND (100)
509441 85-BH2-15-8-3 85 BH-2 15 NT NT NT NT NT ND (100)
509441 85-BH3-0-S-3 85 BH-3 0 NT NT NT NT NT ND (100)
509441 85-BH3-5-5-3 85 BH-3 5 NT NT NT NT NT ND (100)
509441 85-BH3-5-SD-3 85 BH-3 5 {onsite duplicate} NT NT NT NT NT ND {100}
3982 018008-03 85 BH-3 5 [offsite) ND (0.28) ND {0.29) ND (0.28) ND {0.28} ND {0.28) ND (2.4)
509441 85-BH3-10-8-3 85 BH-3 10 NT NT NT NT NT ND {100}
509441 85-BH3-15-8-3 85 BH-3 15 NT NT NT NT NT ND (100}
509441 85-BH4-0-8-3 85 BH-4 G NT NT NT NT NT ND {100}
509441 85-BH4-5-§-3 85 BH-4 5 NT NT NT NT NT ND {100}
509441 85-BH4-10-8-3 85 BH-4 10 NT NT NT NT NT ND (100)
3882 018008-03 85 BH-4 10 (offsite} ND (0.28) ND {0.29) ND (0.28) ND {0.28} ND (0.28) ND (2.4)
509441 85-BH4-15-5-3 85 BH-4 15 NT NT NT NT NT ND {100}
509441 B85-BH5-0-8-3 85 BH-5 0 NT NT NT NT NT ND (100)
509441 85-BHS-5-8-3 85 BH-5 5 NT NT NT NT NT ND (100)
509441 85-BH5-10-8-3 85 BH-5 10 NT NT NT NT NT ND (100)
509441 B5-BH5-15-8-3 85 BH-5 15 NT NT NT NT NT ND {100}
509441 85-BH5-15D-5-3 85 BH-5 15 (onsite dupticate) NT NT NT NT NT ND {100}
3982 010810-03 85 BH-5 15 (offsite) ND {0.28) ND {0.29) ND (0.28) ND {0.28} ND (D.28) ND (2.4}
3982 0108011-03 85 BH-5 15 (offsite split) ND (0.28) ND (0.29) ND (0.28) ND {0.28) ND (0.28) ND (2.4}
3982 018012-03 BH5-Equip. Blank {offsite) MA ND (0.26) ND (0.26) ND (0.25) ND {(0.26) ND 80.26) ND (1.0}
3982 (18013-03 BHS-Field Biank {offsits} NA ND (0.26) ND (0.28) ND (0.25) ND ({0.26) ND 90.26) ND (1.0}
509441 85-BH5-EB-3 BH5-Equip. Blank (onsite) NA NT NT NT NT NT ND {100}
508441 85-BH5-FB-3 BH5-Field Biank {onsite) NA NT NT NT NT NT ND {100}

Refer to footnotes at end of table.
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Summary of Soil HE Analyses at ER Site 85, Screening Sampling, July 1995
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Sample Attributes ‘ o Explosives, Method 8330 {ug/kg [soll], po/L [water])
Sample ER Sampla 1D Sample i :
COCH Number {Figure 5.3-3) Depth (ft) PETN’ Nitrobenzane NG' ADX’ TETRYL TNT'
509436 85-BH1-0-8-3 85 BH-1 Q ND (180) NT ND (30) ND {150} NT ND (76}
509436 85-BH1-5-8-3 85 BH-1 5 ND {150} NT ND {30) ND {150} NT ND (78)
509436 85-BH1-10-S-3 85 BH-1 10 ND {150} NT ND (30) ND (150} NT ND (76)
509436 85-BH1-15-8-3 85 BH-1 15 ND (150} NT ND (30) ND (150) NT ND (768)
509441 85-BH2-0-S-3 85 BH-2 0 ND {150} NT ND {30) ND (150} NT ND (76)
3982 018007-03 85 BH-2 0 (offsite) NT ND (0.26) NT ND (1.0} ND {0.65) NT
509441 85-BH2-5-5-3 85 BH-2 5 ND (150) NT ND (30) ND {150} NT ND {(76)
509441 85-BH2-10-5-3 85 BH-2 10 ND (150) NT ND (30} ND (150} NT ND (76)
508441 85-BH2-15-8-3 85 BH-2 15 ND (150} NT ND (30) ND {150} NT ND (76)
509441 85-BH3-0-5-3 85 BH-3 0 ND (150} NT ND (30) ND (150) NT ND (76}
509441 85-8H3-5-5-3 85 BH-3 5 ND (150) NT ND (30) ND (150) NT ND (76)
509441 85-BH3-5-50-3 85 BH-3 5 (onsite duplicate) ND {150} NT ND (30) ND {150) NT ND (76)
3982 018008-03 85 BH-3 5 (offsite) NT ND (0.29) NT ND {1.1) ND (0.72) NT
509441 85-BH3-10-8-3 85 BH-3 10 ND {150) NT ND (30) ND {150} NT WD (78}
509441 85-BH3-15-5-3 85 BH-3 15 ND (150) NT ND (30} ND (150} NT ND (76)
500441 85-BH4-0-8-3 85 BH-4 0 ND (150} NT ND (30} ND {150} NT ND (76)
509441 85-BH4-5-8-3 85 BH-4 5 ND (150} NT ND (30) ND (150) NT ND (76)
508441 85-BH4-10-8-3 85 BH-4 10 ND {150} NT ND {30} ND (150) NT ND (76)
3982 018009-03 85 BH-4 10 (ofisite) NT ND (0.29) NT ND (1.1) ND (0.72) NT
509441 85-BH4-15-S-3 85 BH-4 15 ND (150} NT ND {30) ND (150) NT ND (76}
509441 85-BH5-0-5-3 85 BH-5 [y ND (150) NT ND {30} ND (150} NT ND (76)
509441 85-BH5-5-8-3 85 BH-5 5 ND {150) NT ND (30) ND {150} NT ND (76)
509441 85-BH5-10-S-3 85 BH-5 10 ND (150) NT ND (30) ND {150) NT ND (78)
509441 85-BH5-15-5-3 85 BH-5 15 ND {150) NT ND {30} ND (150} NT ND (76)
509441 85-BH5-150D-8-3 85 BH-5 15 (onsite duplicate) ND (150) NT ND {30) ND (150} NT ND (76)
3982 010810-03 85 BH-5 15 (offsite) NT NI (0.29) NT ND (1.1) ND (0.72) NT
3982 0108011-03 85 BH-5 15 (offsite split) NT ND (0.28) NT ND (1.1) ND (0.72) NT
3982 018012-03 BH5-Equip. Blank (offsite) NA NT ND (0.50) NT ND {0.85) ND (1.0) NT
3982 018013-03 BHS5-Field Blank (offsite) NA NT ND (0.50) NT ND {0.85) ND (1.0) NT
509441 85-BH5-EB-3 BH5-Equip. Blank {onsite) NA ND (150) NT ND {30) WD {150} NT ND (76}
508441 85-BH5-FB-3 BHS5-Field Blank (onsite) NA ND (150) NT ND (30) ND (150) NT ND (76)

WVLY8 Z6/v1/1L D00'E0PBLZaPI0E

Refer to footnotas at end of table.
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Table 5.3-1b (Concluded)
Summary of Soil HE Analyses at ER Site 85, Screening Sampling, July 1995

Sample Attributes - Explosives, Method 8330 (pg/kg [soll], pg/L {water])
Sample ER Sample ID Sample ) : 2
COC# Number (Figure 5.3-3) Depth (ft) 1,3-Dinitrobenzene . 2-Nitrotoluena 3-Nitrotoluena 4-Nitrotoluene 1,3,5-Trinitrobenzene
509436 85-BH1-0-8-3 85 BH-1 0 NT NT NT NT NT
509436 85-BH1-5-5-3 85 BH-1 5 NT NT NT NT NT
509436 85-BH1-10-8-8 85 B8H-1 10 NT NT NT NT NT
508436 85-BH1-156-5-3 85 BH-1 15 NT NT NT NT NT
509441 85-BM2-0-5-3 85 BH-2 0 NT NT NT NT NT
3982 018007-03 85 BH-2 0 (offsite) ND (0.25) ND (0.25) ND (0.25) ND {0.25) ND (0.25)
509441 85-BH2-5-8-3 85 BH-2 5 NT NT NT NT NT
50944 1 85-BH2-10-8-3 85 BH-2 10 NT NT NT NT NT
509441 85-BH2-15-5-3 85 BH-2 15 NT NT NT NT NT
509441 85-BH3-0-S-3 85 BH-3 0 NT NT NT NT NT
508441 85-BH3-5-5-3 85 BH-3 5 NT NT NT NT NT
508441 85-BH3-5-8D-3 B85 BH-3 5 {onshe duplicate) NT NT NT NT NT
3982 018008-03 85 BH-3 5 (olisite) ND (0.28) ND {0.28) ND (0.28) ND {0.28) ND (0.28)
509441 85-BH3-10-8-3 85 BH-3 10 NT NT NT NT NT
50944 1 85-8H3-15-3-3 85 BH-3 15 NT NT NT NT NT
509441 85-BH4-0-S-3 85 BH-4 0 NT NT NT NT NT
508441 85-BH4-5-5-3 85 BH-4 5 NT NT NT NT NT
509441 B85-BH4-10-5-3 85 BH-4 10 NT NT NT NT NT
3982 018009-03 85 BH-4 10 (oftsite) ND (0.28) ND {0.28) ND (0.28) ND (0.28) ND (0.28)
508441 85-BH4-15-8-3 85 BH-4 15 NT NT NT NT NT
509441 85-BH5-0-8-3 85 BH-5 0 NT NT NT NT NT
509441 85-BH5-5-5-3 85 BH-8 5 NT NT NT NT NT
508441 85-BH5-10-5-3 85 BH-5 10 NT NT NT NT NT
509441 85-BH5-15-S-3 85 BH-5 15 NT NT NT NT NT
509441 85-BH5-15D-S-3 85 BH-5 15 (onsite duplicate) NT NT NT NT NT
3982 010810-03 85 BH-5 15 {ofisite) ND (0.28) ND (0.28) ND (0.28) ND (0.28) ND (0.28)
3982 0108011-03 85 BH-5 15 {offsite split) ND (0.28) ND (0.28) ND (0.28) ND (0.28) ND (0.28)
3982 01801203 BHS5-Equip. Blank (offsite) NA ND (0.30) ND (0.25) ND (0.25) ND (0.25) ND (0.45)
3982 018013-03 BH5-Field Blank (offsite} NA ND {0.30) ND {0.25) ND (0.25) ND {0.25) ND {0.45)
509441 85-8H5-EB-3 BHS5-Equip. Blank {onsite) NA NT NT NT NT NT
509441 85-BH5-FB-3 BHS5-Field Blank {onsite) NA NT NT NT NT NT

*Detection limit = 100 pg/kg {soil), pg/l. (water) unless otherwise indicated.
®Detection limit = 150 pg/kg {s0il), pg/t (water).
Detection limit = 30 pg/kg (soil), po/L {water).

"Detection limit = 150 pg/kg (soil), pg/t. (water) unless otherwise indicated.
*Detection limit = 76 pg/kg (soil), pg/k. (water).
NA = Not applicable.
ND = Not detected at the MDL.
NT = Mot tested.

pg/l. = Microgram(s) per liter,

pg/mg = Microgram(s) per mitligram.
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Table 5.3-1¢
Summary of Soil Gamma Spectroscopy Analyses at ER Site 85, Screening Sampling, July 1995
Sample Attributes Activity (pCifg)
Sample ER Sample ID Sample Depth .
COC#H# Number {Figure 5.3-3) : {ft)y " Uranium-238 Thorium-234 Uranium-234 Radium-226
509 4 85-BH1-0-S-1 85 BH-1 0 ND (2.51E+00)" ND (1.27E+00) ND (2.85E+01) 8.75E-01
509 4 85-BH1-5-5-1 85 BH-1 5 ND (2.12E+00) 6.97E-O01 ND (2.30E+01) 1.12E+00
508 4 85-BH1-10-5-1 85 BH-1 10 7.18E-01 ND (6.87E-01) ND (2.21E+01) 1.65E+00
509 4 85-BH1-15-5-1 85 BH-1 15 ND (2.00E+00) ND (5.22E-01) ND (2.10E+01) 1.4E+00
509408 85-BH2-0-S-1 85 BH-2 0 ND (6.48E+00) ND (1.52E400) ND (2.44E+01) 9.09E-01
509408 85-BH2-5-8-1 85 BH-2 5 ND (4.59E+00) ND (1.03E+00) ND (1.85E+01) ND (1.06E+00)
509408 85-BH2-10-5-1 85 BH-2 10 ND (5.23E+00) ND (9.46E-01) ND (2.05E+01) 8.24E-01
509408 85-BH2-15-8-1 85 BH-2 15 ND (6.27E+00) ND (1.43E+00) ND (2.23E+01) 1.27E+00
509408 85-BH3-0-S-1 85 BH-3 0 ND (5.53E+00) ND (1.25E+00) ND (2.17E+01) 1.16E+00
509408 85-BH3-5-8-1 85 BH-3 5 ND {6.24E+00) ND (1.42E+00) ND (2.63E+01) 1.38E+00
509408 85-BH3-5-SD-1 85 BH-3 5 (duplicate) ND (6.41E+00) ND {(1.33E+00) ND (2.34E+01) ND (1.34E+00)
509408 85-BH3-10-8-1 85 BH-3 10 ND (5.55E+00) ND (1.25E+00} ND (2.04E+01) 1.24E+00
509408 85-BH3-15-5-1 85 BH-3 15 ND (5.62E+00) 1.19E+00 ND (2.0B8E+01) 1.09E+00
509408 85-BH4-0-5-1 85 BH-4 4] ND ({5.14E+00}) ND (1.16E+00) ND (1.94E+01) 7.02E-01
509408 85-BH4-5-S-1 85 BH-4 5 ND (5.37E+00) ND {1.20E+00}) ND (1.95E+01) 1.16E+00
509408 85-BH4-10-5-1 85 BH-4 10 ND (5.BE+00) ND (1.36E+00) ND (2.54E+01) ND (1.38E+00)
509408 85-BH4-15-8-1 85 BH-4 15 ND {6.13E+00Q) ND (1.42E+00) ND (2.36E+01) 1.63E+00
508408 85-BH5-0-S-1 85 BH-5 0 ND (6.18E+00} ND (1.34E+00) ND (2.19E+01) 1.46E+00
508408 85-BH5-5-S-1 85 BH-5 5 ND (5.09E+00) 7.36E-01 ND (1.96E+01) 5.96E-01
508408 85-BH5-10-5-1 85 BH-5 10 ND {5.28E+00) ND {1.22E+00) ND (2.03E+01) 1.07E+00
509408 85-BH5-15-S-1 85 BH-5 15 ND ({68.58E+00) ND (1.62E+00) ND {2.55E+01) 1.54E400
509408 85-BH5-15-5D-1 85 BH-5 15 {duplicate) ND (7.11E+00) ND (1.52E+00) ND {2.59E+01) 7.14E-01
509408 85-BH5-15-FB-1 Field blank NA ND (1.56E+00) ND {3.73E-01) ND (8.35E+00) ND {4.06E-01)
509408 85-BH5-15-EB-1 Equipment blank NA ND (1.59E+00) ND {3.80E-01) ND (6.42E+00) | ND {4.02E-01)
SNL/NM SWTA Subsurface Soil Background Values” 1.4E+00 4.70E-01 1.6E+00 1.76E+00

Refer to footnotes at end of table.




Table 5.3-1¢ (Concluded)
Summary of Soil Gamma Spectroscopy Analyses at ER Site 85, Screening Sampling, July 1995
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Sample Attributes ' Activity (pCi/g)
Sample ERSampleID | Sample Depth s
COC# Number. (Figure53-3) { = ) . - Thorium-232 Radium-228 Uranium-235 Cesium-137
509 4 85-BH1-0-8-1 85 BH-1 4] 5.83E-01 5.96E-01 ND (4.75E-01) ND (8.85E-02)
508 4 85-BH1-5-5-1 85 BH-1 5 6.03E-01 3.25E-01 ND (4.11E-01) ND (6.30E-02)
509 4 85-BH1-10-8-1 85 BH-1 10 6.14E-01 4.31E-01 ND (4.12E-01) ND (6.57E-02)
509 4 85-BH1-15-S-1 85 BH-1 15 4.88E-01 4.32E-01 ND (3.57E-01) ND ({5.94E-02)
509408 85-BH2-0-S-1 85 BH-2 g 6.07E-01 5.14E-01 ND {4.92E-01) 4.27E-02
509408 85-BH2-5-8-1 85 BH-2 5 447E-01 5.58E-01 ND {3.51E-01) ND (5.25E-02)
509408 85-BH2-10-8-1 85 BH-2 10 5.61E-01 5.88E-01 ND (3.62E-01) ND {5.35E-02)
509408 85-BH2-15-5-1 85 BH-2 15 9.16E-01 6.93E-01 ND {4.35E-01) ND {6.25E-02)
509408 85-BH3-0-8-1 85 BH-3 0 4.36E-01 6.13E-01 ND (3.94E-01) ND (5.93E-02)
509408 85-BH3-5-5-1 85 BH-3 5 4.05E-01 6.77E-01 ND {4.35E-01) ND {6.16E-02)
509408 85-BH3-5-8D-1 85 BH-3 5 (duplicate) 3.55E-01 4.86E-01 ND (4.42E-01) 2.21E-02
509408 85-BH3-10-8-1 85 BH-3 10 4.79E-01 3.23E-01 ND (3.98E-01) ND (5.90E-02)
509408 85-BH3-15-8-1 85 BH-3 15 7.89E-01 5.70E-01 ND (4.26E-01) ND (5.93E-02}
509408 85-BH4-0-8-1 85 BH-4 0 4 88E-01 5.15E-01 3.66E-01 4.67E-02
509408 85-BH4-5-5-1 85 BH-4 5 5.00E-01 4.74E-01 ND {3.66E-01) ND (5.62E-02)
509408 85-BH4-10-5-1 85 BH-4 10 4.97E-01 5.43E-01 ND (4.31E-01) ND (6.58E-02)
509408 85-BH4-15-8-1 85 BH-4 15 6.96E-01 6.47E-01 ND (4.36E-01) ND (6.29E-02)
509408 85-BH5-0-S-1 85 BH-5 0 7.15E-01 7.04E-01 ND {4.23E-01) ND (6.99E-02)
509408 85-BH5-5-8-1 85 BH-5 5 4.33E-01 4.28E-01 ND (3.64E-01) ND (5.74E-02)
509408 85-BH5-10-5-1 85 BH-5 10 5.83E-01 4,20E-01 ND (3.85E-01) ND (6.16E-02)
509408 85-BH5-15-5-1 85 BH-5 15 8.45E-01 6.82E-01 ND (5.08E-01) ND (7.84E-02)
509408 85-BH5-15-SD-1 85 BH-5 15 (duplicate) 6.93E-01 7.86E-01 ND (4.B4E-01) ND (7.19E-02)
509408 85-BH5-15-FB-1 Field blank NA ND (1.14E-01) ND (1.22E-01) ND (1.46E-01) ND (2.18E-02)
509408 85-BH5-15-E8-1 Equipment blank NA ND {1.28E-01) ND (1.28E-01) ND {1.48E-01) ND (2.09E-02)
SNL/NM SWTA Subsurface Soil Background Valuesb 1.01E+00 9.30E-01 1.60E-01 7.90E-02

WYLPB L6/711L Q00 E0'vBL 2P 10E

*Numbers in parentheses indicate minimumn detectable activity (MDA).

*From DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area.
COC = Chain of Custody.

NA = Not applicable.

ND = Not detected at the minimum detectable activity.

pCilg = Picocuries per gram.

SWTA = Southwest Test Area.

UTL = Upper tolerance limit.
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Table 5.3-3
Summary of Nonintrusive and Intrusive Sampling at ER Site 85

Nonintrusive Sampling
UXO/HE Radiological GPS
Survey Type Survey Survey Survey
Number of Units 3.6 acres - 21 points
intrusive Sampling
LA | & :
I Iy gl 8 =3
3 0 8 B ~—
gl 2 ol & €
E £ - = =
Ele |88, g
o g ol 2] ¢ =)
[S3 IS | 2] 4 °
@ o £l v & a
Sample Number of Sampte | 2 | T El S| o 8
Name of Sample/L.ocation tMedia Sample Type Samples Depth = T O = I &
Firing Sites 1-4 (surlace soil) Soil Grab 20 0-6in. | 20 |B 20120 4 |-+ 4 4
QA samples l Soil Grab 4 NA 1 4 l 2 4 I 4 J 2 l 2 l 2
Total ‘ | 24 [ 24 |= 6

* On-site laboratory (Level /It analyses).
"Off-site laboratory.

{A) Only analyzed if screening reveals radiation levels one-third above the background level,

Nole: For delinilions of abbreviations, see Lisl of Abbreviations and Acronyms.




As part of the same study, H&GCL and NMSU collected additional surface soil samples at ER
Site 1. A sampling grid covering approximately 20 acres was established over the site, and
samples were analyzed for lead. Lead was detected at concentrations ranging from 17.44 to
2,790 mg/kg, with a mean concentration of 342.5 mg/kg. Isoconcentration contour maps
generated from these data define three areas of elevated lead concentrations (see

Figure 5.4-5). North of the fence surrounding the site, lead concentrations are greater than
1,500 mg/kg. At the second area, near the northeastern fence corner, lead concentrations
range from 1,000 to 1,500 mg/kg. The third area of elevated lead concentrations is located at
the pit proper, with lead concentrations of greater than 1,500 mg/kg.

SNL/NM conducted a scoping sampling program at ER Site 91 in July 1995. Three boreholes
(BH-1, BH-2, and BH-3) were drilled to 20-foot depths in the three areas of elevated lead
concentrations to determine the vertical extent of contamination (see Figure 5.4-5). The
boreholes were sampled at 0-, 5-, 10-, 15-, and 20-foot depths, and SNL/NM on-site
laboratories analyzed the samples for RCRA erFAL metals (inciuding lead) and for gamma
activity. Lead concentrations in the borehole samples
suggesting no significant lead contamination at depth {;
summarizes the radioisotope activities and compares them to the

background actxvnty levels at SNL/NM %Mmmmheﬁoﬁhe

This space intentionally left blank.

AL/10-97/WP/SNL:R4219-5.D0C 5-35a 301462.184.03 11/14/97 8:51 AM
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Table 5.4-1a
Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 1995
Metals (EPA 6010/7000)*"
{mg/ka)
Sample Attributes Silver Arsenic Barium Beryllium
ER Sample ID Sample Reporting . Reporting Reporting Reporting
COC# Sample Number (Figure 5.4-5) Depth (ft) Result Limit Result Limit Rosult Limit Result Limit
508945 1335-91-BH1-0-8-2 91 BH-1 0 ND 10 ND 50 65 38 ND 0.11
508945 1335-91-BH1-5-8-2 91 BH-1 5 ND 10 ND 50 44 38 ND 0.11
508945 1335-91-BH1-5-SD-2 91 BH-1 5 ND 10 ND 50 57 28 ND 0.11
508945 1335-91-BH1-10-5-2 91 BH-1 10 ND 10 ND 50 68 38 ND 0.11
508945 1335-91-BH1-15-8-2 91 BH-1 15 ND 10 ND 50 29 J 38 ND 0.11
508945 1335-91-BH1-20-8-2 91 BH-1 20 ND 10 ND 50 82 38 ND 0.11
508943 1335-91-BH2-0-8-2 91 BH-2 0 ND 10 ND 50 120 38 ND 0.11
508943 1335-91-BH2-5-5-2 91 BH-2 5 ND 10 ND 50 96 38 ND 0.1
508943 1335-91-BH2-10-S-2 91 BH-2 10 ND 10 ND 50 230 38 ND 0.11
508943 1335-91-BH2-15-S-2 91 BH-2 15 ND 10 ND 50 62 38 ND .1
508943 1335-91-BH2-20-8-2 91 BH-2 20 ND 10 ND 50 42 38 ND 011
508943 1335-91-BH3-0-S-2 91 BH-3 ND 10 ND 50 180 38 ND 0.11
508943 1335-91-BH3-5-8-2 91 BH-3 5 ND 10 ND 50 58 38 ND 0.11
508943 1335-81.-8H3-5-8D-2 91 BH-3 5 ND 10 ND 50 92 38 ND 0.11
508943 1335-91-BH3-10-8-2 91 BH-3 10 ND 10 ND 50 57 38 ND 0.1
508943 1335-91-BH3-15-8-2 91 BH-3 15 ND 10 ND 50 150 38 ND 0.11
508943 1335-91-BH3-20-8-2 91 BH-3 20 ND 10 ND 50 27d 38 ND 0.1
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.10 ND 0.50 ND 0.1 ND 0.011
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.10 ND 0.50 ND 0.1 ND 0.011
SNL/NM SWTA Subsurface Soil Background Values’® <1.0 4.40 214 0.65

Refer to footnotes at end of table.
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Table 5.4-1a (Continued)
Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 1995

Metals (EPA 6010/7000)"
{mg/kg)
Sample Attributes Cadmium Chromium Mercury
ER Sample ID . Reporting , Reporting Reporting
COCH# Sample Number (Figure: 5.4-5) Sample Depth ) Result Limit Rasult Limit Result Limit
508945 1335-91-BH1-0-8-2 91 BH-1 0 ND 10 ND 10 ND 0.06
508845 1335-91-BH1-5-8-2 81 BH-1 5 ND 10 ND 10 ND 0.06
508945 1335-91-BH1-5-8SD-2 91 BH-1 5 ND 10 ND 10 ND 0.06
508945 1335-91-BH1-10-8-2 91 BH-1 10 ND 10 ND 10 ND 0.06
508945 1335-91-BH1-15-8-2 91 BH-1 15 ND 10 ND 10 ND 0.06
508945 1335-91-BH1-20-8-2 91 BH-1 20 ND 10 ND 10 ND 0.06
508943 1335-91-BH2-0-85-2 91 BH-2 ND 10 ND 10 ND 0.06
508943 1335-91-BH2-5-5-2 91 BH-2 5 ND 10 ND 10 ND 0.06
508943 1335-91-BH2-10-3-2 91 BH-2 10 ND 10 ND 10 ND 0.06
508943 1335-91-BH2-15-5-2 91 BH-2 15 ND 10 ND 10 ND 0.06
508943 1335-91-BH2-20-5-2 91 BH-2 20 ND 10 ND 10 ND 0.06
508943 1335-91-BH3-0-5-2 91 BH-3 0 ND 10 ND 10 ND 0.06
508943 1335-91-BH3-5-8-2 91 BH-3 5 ND 10 ND 10 ND 0.08
508943 1335-91-BH3-5-8SD-2 91 BH-3 5 ND 10 ND 10 ND 0.06
508943 1335-91-BH3-10-8-2 91 BH-3 10 ND 10 ND 10 ND 0.06
508943 1335-91-BH3-15-5-2 91 BH-3 15 ND 10 ND 10 ND 0.08
508943 1335-91-BH3-20-S-2 91 BH-3 20 ND 10 ND 10 ND 0.06
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.10 ND 0.10 ND 0.0006
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.10 ND 0.10 ND 0.0006
SNL/NM SWTA Subsurface Soil Background Values® 0.9 15.9 <0.1

Refer to footnotes at end of table.
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Table 5.4-1a (Concluded)
Summary of Soil Metals Analyses at ER Site 91, Screening Sampling, July 1995

Motals (EPA 6010/7000)™"
{mg/kg)
Sample Attributes Nickel Lead Selanium
ER Sample ID Reporting Reporting Reporting
COC# Sample Number {Figure 5.4-5) Sample Depth (ft) Result Limit Result Limit Result Limit
508945 1335-91-BH1-0-S-2 91 BH-1 0 ND 4.0 10J 38 ND 50
508945 1335-91-BH1-5-S-2 91 BH-1 5 ND 4.0 ND 10 ND 50
508945 1335-91-BH1-5-8D-2 91 BH-1 5 ND 4.0 ND 10 ND 50
508945 1335-91-BH1-10-8-2 91 BH-1 10 ND 4.0 ND 10 ND 50
508945 1335-91-BH1-15-5-2 91 BH-1 15 ND 4.0 ND 10 ND 50
508945 1335-91-BH1-20-5-2 91 BH-1 20 ND 4.0 ND 10 ND 50
508943 1335-91-BH2-0-5-2 91 BH-2 0 ND 4.0 10J 38 ND 50
508943 1335-91-BH2-5-S-2 91 BH-2 5 ND 4.0 ND 10 ND 50
508943 1335-91-BH2-10-8-2 91 BH-2 10 11J 15 ND 10 ND 50
508943 1335-91-BH2-15-5-2 91 BH-2 15 ND 4.0 ND 10 ND 50
508943 1335-91-BH2-20-5-2 91 BH-2 20 ND 4.0 ND 10 ND 50
508943 1335-91-BH3-0-8-2 91 BH-3 0 ND 4.0 13J 38 ND 50
508943 1335-91-BH3-5-8-2 91 BH-3 5 ND 4.0 ND 10 ND 50
508943 1335-91-BH3-5-SD-2 91 BH-3 5 ND 4.0 ND 10 ND 50
508943 1335-91-BH3-10-5-2 91 BH-3 10 ND 4.0 ND 10 ND 50
508943 1335-91-BH3-15-8-2 91 BH-3 15 ND 4.0 10J 38 ND 50
508943 1335-91-BH3-20-8-2 391 BH-3 20 ND 4.0 17 J 38 ND 50
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.04 ND 0.10 ND 0.50
508945 1335-91-BH1-20-EB-2 Equipment blank NA ND 0.04 ND 0.10 ND 0.50
SNL/NM SWTA Subsurface Soil Background Values® 11.5 11.8 <1.0

.EPA November 1986.

cReporting limit for non-detects given as the minimum detection limit (MDL). Reporting limit for detections given as the practical quantification limit (PQL).
From DOE OB July 1897, Suggested background levels subsurface soils Southwest Test Area.

COC = Chain of custody.

J = Concentration below the PQL and greater than or equal to the MDL.
mg/kg = Milligrams per kilogram.
NA = Not applicable.

ND = Not detected at the MDL.,
SWTA = Southwest Test Area.
UTL = Upper tolerance limit,
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Table 5.4-1b
Summary of Soil Gamma Spectroscopy Analyses at ER Site 91, Screening Sampling, July 1995
Sample Attributes . Activity (pCi/g)
Sample
Sample ER Sample ID Depth
COC# Number (Figure 5.4-5) (ft) Uranium-238 Thorium-234 Uranium-234 Radium-226
508948 1335-91-BH1-0-S-1 91 BH-1 0 ND (2.75E+00)a 1.59E+00 ND (2.92E+01) 2.03E+00
508948 1335-91-BH1-20-S-1 91 BH-1 20 ND (1.91E+00) ND (1.02E+00) ND (2.00E+01) 1.09E+00
508948 1335-91-BH1-20-SD-1 91 BH-1 20 (duplicate) ND (1.94E+00) ND (9.66E-01) ND (2.03E+01) 1.26E+00
508948 1335-91-BH2-0-S-1 91 BH-2 0 ND (2.83E+00) ND (1.55E+00) ND (3.03E+01) 2.22E+00
508948 1335-91-BH2-20-S-1 91 BH-2 20 ND (2.24E+00) ND (1.12E+00) ND (2.18E+01) 1.14E+00
508948 1335-91-BH3-0-S-1 91 BH-3 0 ND (2.90E+00) ND (1.52E+00) ND (3.09E+01) 1.85E+00
508948 1335-91-BH3-20-S-1 91 BH-3 20 1.19E+00 (J) ND (6.61E-01) ND (1.93E+01) ND (1.24E+00)
508948 1335-91-BH3-20-SD-1 91 BH-3 20 (duplicate) ND (2.00E+00) 6.72E-01 ND (2.02E+01) 9.33E-01
508948 1335-91-BH1-20-R-1 NA Equipment blank ND (1.34E+00) ND (6.19E-01) ND (1.63E+01) ND (1.07E+00)
508948 1335-91-BH1-EB-1 NA Equipment blank ND (5.60E-01) ND (2.68E-01) ND (6.67E+00) ND (4.45E-01)
SNL/NM SWTA Subsurface Soit Background Values” 1.40E+00 4.70E-01 1.60E+00 1.76E+00
Sample Attributes Activity (pCi‘g)
S Sample _ e
Sample ER Sample'iD Depth R
COC# Number (Figure 5.4-5) “(ft) Thorium-232 “Radium-228 Uranjum-235 Cesium-137
508948 1335-91-BH1-0-S-1 91 BH-1 0 1.12E+00 8.81E-01 ND (5.04E-01) ND (8.98E-02)
508948 1335-91-BH1-20-S-1 91 BH-1 20 4.47E-01 4.13E-01 ND (3.48E-01) ND (5.62E-02)
508948 1335-91-BH1-20-SD-1 91 BH-1 20 (duplicate) 4.78E-01 5.08E-01 ND (3.64E-01) ND (5.70E-02)
508948 1335-91-BH2-0-S-1 91 BH-2 0 9.91E-01 1.03E+00 ND (5.47E-01) ND (8.82E-02)
508948 1335-91-BH2-20-S-1 91 BH-2 20 5.29E-01 6.91E-01 ND (4.20E-01) ND (6.64E-02)
508948 1335-91-BH3-0-8-1 91 BH-3 0 1.14E+00 8.35E-01 ND (5.46E-01) ND (9.37E-02)
508948 1335-91-BH3-20-S-1 91 BH-3 20 5.86E-01 4.25E-01 ND (3.67E-01) ND (5.96E-02)
508948 1335-91-BH3-20-SD-1 91 BH-3 20 (duplicate) 5.09E-01 7.76E-01 ND (3.68E-01) ND (5.80E-02)
508948 1335-91-BH1-20-R-1 NA Equipment blank ND (3.02E-01) ND (3.19E-01) ND (3.31E-01) ND (5.21E-02)
508948 1335-91-BH1-EB-1 NA Equipment blank ND (1.25E-01) ND (1.15E-01) ND (1.42E-01) ND (2.18E-02)
SNL/NM SWTA Subsurface Soil Background Values” 1.01E+00 9.30E-01 1.60E-01 7.90E-02

*Numbers in parentheses indicate minimum detectable activity (MDA).

°From DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area.
COC = Chain of Custody.

J = Activity below the minimum detectable activity.
NA = Not applicable.
ND = Not detected at the minimum detectable activity.

pCi/lg = Picocuries per gram.
SWTA = Southwest Test Area.
UTL = Upper tolerance limit.
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Several soil areas were also found to be contaminated with DU. Figure 5.5-5 shows the
approximate locations of the soil contamination. Contaminated areas are the pit furnace south
of the office trailer; the mound of dirt south of the pit furnace; the soil around the concrete
pad south of the sodium disposal pits; and the ground between Buildings 9939A and 9939B.
All soil contamination areas are roped off. A significant area on and near the gravel road
south of Buildings 9933A and 9939B was also found to have been contaminated. This is the
sawing area where the crucibles are split after testing (Ref. 840). Most of the DU appears to
be in chunks ranging from millimeter size to bottle-cap size.

In March 1994, RUST Geotech Inc. (1994) conducted a surface radiation survey at ER

Site 103 using sodium iodide detectors for gamma radiation. The survey covered 100 percent
of the site (6.3 acres). Eight point-source anomalies and thirteen area-source anomalies were
located with gamma radiation activity ranging from 13 to 198 pR/hr (Figure 5.5-5 and’

Two of the larger area anomalies, 103E20 and 103E8, are considered shine areas (RUST

Geotech Inc. 1994). In July 1995, the area-source anomalies were excavated, and the areas
were resampled. Prior to cleanup, DU activities ranged from nondetected to 707 pCi/g. After
the cleanup, DU activities in the soils ranged from nondetected levels to 18.2 pCi/g {

Addltlonally, SNL/NM conducted a scoping sampling program at ER Site 103 in July 1995.
urface soil samples were collected at the locations shown in Figure 5.5-5.

SNL/NM's in-house laboratories analyzed the samples for FALand-RCHRA-metals-and-gamma

Tables 552, 5 b summarize the

results.

Radioisotopes detected in the scoping sampling activities that are above background levels
include uranium-238, thorium-234, radium-226, and radium-224. These samples were
collected in areas already under investigation by RUST Geotech Inc. éin-preparation) (SNL/NM

‘). The anomalous areas were removed as part of the VCM for radioisotopes after
the scoping sampling event of July 1995.

Total chromium ranges from nondetectable levels to 220 mg/kg over it \ED OB suggested

& background value ranging-from-8-6+te-58-+matkg of 17.3 mg/kg.

The maximum risk-based concentration level for the RCRA metal chromium-VI is 330 mg/kg
for the ingestion pathway for residential use (EPA March 1995). This action level is almost
twice the maximum total chromium concentration detected at ER Site 103.

AL/10-97/WP/SNL:R4219.00C 5-54 301462.184.03.000 11/14/97 8:42AM
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Table 5.5-2
Site 103 Soil Radiological VCM Results, March 1995-June 1996
Sample Attributes Activity (pCi/g}
Sample
Sample ER Sample D Depth . - A e Loy N o,

COC# Number {Figure 5,5-5) {ft) -Uranium-238 Thorium-234 Radium-226 Thorium-232 Radium-228
Post-Cleanup (Verification) Samples

500185 103E18-SS 103 E18-85 0 ND (7.12E+00)" 1.37E+00 1.87E+00 5.21E-01 4.05E-01

500738 103E14A-SS 103 E14A-SS 0 1.36E+00 1.22E+00 1.35E+00 3.71E-01 6.07E-01

500753 103E12A-88 103 E12A-88 0 8.66E+00 5.61E+00 2.30E+00 4.30E-01 4.51E-01

500753 103E13A-88 103 E13A-8S 0 ND (5.13E+00) ND (8.08E-01) 1.41E+00 5.07E-01 4.00E-01

500753 103E22A-SS 103 E22A-SS 0 ND (4.84E+0Q0) 1.70E+00 1.74E+00 4.23E-01 4.30E-01

500753 103E22B-S8 103 E22B-8S 0 1.82E+01 2.21E+01 6.07E+00 4.95E-01 6.12E-01

500753 103E4A-SS 103 E4A-85 0 ND {4.51E+00} ND (1.26E+00) 1.77E+00 2.83E-01 3.11E-01

500753 103E5A-SS 103 E5A-58 0 1.09E+01 9.45E+00 3.48E+00 3.77E-01 4.25E-01

500753 103E6A-SS 103 E6A-SS 0 3.72E+00 6.58E+00 3.12E+00 721E-01 8.02E-01

500753 103E7A-SS 103 E7A-S8 0 8.73E+00 9.62E+00 3.10E+00 3.52E-01 244E-0

500753 103E7B-88 103 E7B-8S 0 1.29E+01 1.91E+01 5.07E+00 2.65E-01 4.01E-01

500753 103E9A-SS 103 E9A-S8 0 4.50E+00 5.83E+00 2.78E+00 5.52E-01 5.02E-01

630135 103E1-S8 103 E1-88 0 3.52E+00 4.03E+00 1.86E+00 3.87E-01 3.93E-01
Pre-Cleanup Samples-{Final Determination, No Cleanup Required)

500198 103E21-SS 103 E21-88 o] ND (6.85E+00) ND (1.42E+00) 9.50E-01 5.09E-01 4.26E-01

500545 103E20A-5S 103 E20A-88 0 5.70E+00 5.48E+00 1.81E+00 8.35E-01 5.48E-01

500545 103E20B-SS 103 E20B-88 0 ND (4.96E+00) ND (1.09E+00) 1.10E+00 4.53E-01 5.08E-01

500545 103EBA-SS 103 EBA-SS 0 ND (4.95E+00) ND {1.19E+00) 1.17E+00 5.42E-01 4.95E-0

500545 103E8B-SS 103 E8B-58 0 ND (4.47E+00) ND {(9.89E-01) 8.88E-01 3.62E-01 4.88E-01

500545 103E8C-SS 103 EBC-S8 0 9.24E+00 1.04E+01 3.32E+00 4.27E-01 4.51E-01
SNL/NM SWTA Surface Soil Background Values’ 1.40E+00 4.70E-01 2.30E+00 1.01E+00 1.01E+00

Refer to footnotes at end of table.
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Table 5.5-2 (Concluded)

Site 103 Soil Radiological VCM Results, March 1995-June 1996

Sample Attributes Ee Activity (pCi/g)
‘ Sample”
Sample ER Sample ID Depth .. | =200 & & S , S L : o
coc# Number (Figure 5.5-5) ) -Urantum-235 - Cesium-137 __Bismuth-214  Lead-214 Cobalt-60
Post-Cleanup (Verification) Samples
500188 103E18-SS 103 E18-88 0 ND (4.53E-01) 2.29E-01 5.35E-01 5.68E-01 ND {6.82E-02)
500738 103E14A-SS 103 E14A-SS 0 ND (3.65E-01) 3.71E-01 4.50E-01 5.24E-01 ND {5.39E-02)
500753 103E12A-88 103 E12A-88 0 ND (4.32E-01) ND (5.80E-02) 5.34E-01 5.63E-01 ND (6.57E-02)
500753 103E13A-8S 103 E13A-88 0 ND (3.68E-01) 2.37E-02 ND {(1.58E-01) 4.67E-01 ND (5.97E-02)
500753 103E22A-S8S 103 E22A-8S 0 ND {3.62E-01} ND (5.01E-02) 4.83E-01 5.26E-01 ND (6.17E-02)
500753 103E22B-8S 103 E22B-85 0 ND {6.10E-01) ND {6.74E-02) 5.11E-01 5.02E-01 ND (4.94E-02)
500753 103E4A-5S 103 E4A-SS 0 ND (3.47E-01) 4.71E-02 4.49E-01 5.74E-01 ND (5.25E-02)
500753 103E5A-SS 103 ESA-88 0 ND {4.36E-01) ND (5.84E-02) 5.62E-01 6.06E-01 ND (6.21E-02)
500753 103E6A-SS 103 EGA-85 0 ND (4.83E-01) 2.24E-02 ND (2.17E-01) 6.29E-01 ND (6.54E-02)
500753 103E7A-8S 103 E7A-58 0 ND (4.06E-01) 3.69E-02 4.54E-01 5.13E-01 ND (5.56E-02)
500753 103E7B-SS 103 E7B-88 0 3.37E-01 ND (5.85E-02) 4.12E-01 4.15E-01 ND (5.17E-02)
500753 103E9A-SS 103 EQA-8S 0 ND (4.46E-01) 2.60E-01 5.37E-01 6.83E-01 ND {6.47E-02)
630135 103E1-SS 103 E1-SS 0 8.56E-02 ND (2.60E-02) 4.26E-01 4.32E-01 ND (2.88E-02)
Pre-Cleanup Samples-(Final Determination, No Cleanup Required)
500198 103E21-88 103 E21-88 0 ND (4.71E-01) ND {6.21E-02) 5.79E-01 6.68E-01 ND (7.14E-02)
500545 103E20A-SS 103 E20A-SS 0 ND (3.65E-01) ND (5.13E-02) 5.54E-01 6.63E-01 ND (5.22E-02)
500545 103E20B-5S 103 E20B-SS 0 ND (3.33E-01) 2.85E-02 4.897E-01 5.96E-01 ND {5.11E-02)
500545 103EBA-SS 103 EBA-SS 0 ND (3.56E-01) ND (5.95E-02) ND (5.07E-01) 6.01E-01 ND (6.01E-02)
500545 103E8B-5S 103 E8B-SS 0 ND (3.18E-01) 2.57E-02 4.67E-01 5.80E-01 ND (5.04E-02)
500545 103E8C-SS 103 E8C-SS 0 ND (4.26E-01) 2.66E-02 4.69E-01 5.28E-01 ND (4.90E-02)
SNL/NM SWTA Surface Soil Background Values” 1.60E-01 6.64E-01 NT NT NT

*Numbers in parentheses indicate minimum detectable activity (MDA).

®From DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area.

COC = Chain of Custody.
ND = Not detected at the minimum detectable activity.

NT = Not tested.

pCifg = Picocuries per gram.

SWTA = Southwest Test Area.
UTL = Upper tolerance limit.
Reference: SNL/NM October 1997. “Final Report, Survey and Removal of Radioactive Surface Contamination at Environmental Restoration Sites, “ Sandia National Laboratories,

New Mexico-SAND 97-232012-UG-902.
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Table 5.5-3
Summary of Gamma Spectroscopy Analyses at ER Site 103, Screening Sampling, July 1995
Sample Attributes S Activity (pCi/ig)
Sample
Sample ER Sample ID .-Depth I . '

coc# Number (Figure 5.5-5) () Uranium-238 ~ | - Thorium-234 Uranium-234 Radium-226 -

3678 1335-103-GR-001-0-SS 103-001 0 ND (5.58)" 2.14E+00 ND (1.95E+01) 1.14E+00

3678 1335-103-GR-002-0-SS 103-002 0 4.04E+01 4.30E+01 1.65E+02 1.48E+01

3678 1335-103-GR-003-0-8S 103-003 0 3.41E+01 3.92E+01 6.28E+01 1.19E+01

3678 1335-103-GR-004-0-SS 103-004 0 1.80E+01 2.42E+01 ND (2.60E+01) 8.33E+00

3678 1335-103-GR-005-0-SS 103-005 0 9.26E+00 1.17E+01 ND (2.40E+01) 3.9E+00

3678 1335-103-GR-006-0-S$ 103-006 0 ND (5.64E+00) 2.27E+00 ND (2.15E+01) 1.65E+00

3678 1335-103-GR-007-0-SS 103-007 0 1.28E+02 1.87E+02 3.63E+02 5.16E+01

3678 1335-103-GR-008-0-SS 103-008 0 ND (5.79E+00) ND (7.18E-01) ND (2.17E+01) 1.11E+00

3678 1335-103-GR-009-0-§S 103-009 0 1.46E+01 1.53E+01 ND (2.32E+01) 4.32E+00

3678 1335-103-GR-010-0-5S 103-010 0 ND (5.84E+00) 1.4E+00 ND (2.18E+01) 1.36E+00

3678 1335-103-GR-010-0-5SD 103-010 0 {duplicate) ND (5.69E+00) ND (1.30) ND (2.14E+01) 1.25E+00

3678 1335-103-GR-011-0-§$ 103-011 0 2.66E+01 2.67E+01 5.56E+01 9.36E+00

3678 1335-103-GR-012-0-SS 103-012 0 ND (5.22E +00) ND (1.21) ND (1.96E+01) 7.65E-01

3678 1335-103-GR-012-0-SS1-D 103-012 0 (duplicate) ND (5.76E+00) 1.2E+00 ND (1.98E+01) 1.27E+00

3678 1335-103-GR-012-R NA Equipment blank | ND (1.61E+00) ND (3.79E-01) ND (7.19E+00) | ND (4.39E-01)

3678 1335-103-GR-012-FB NA Field blank ND (1.61E+00) ND (3.67E-01) ND (7.91E+00) | ND (4.13E-01)
SNL/NM SWTA Surface Soil Background Values” 1.4E+00 4.70E-01 1.6E+00 2.30E+00

Refer to footnotes at end of table.




Table 5.5-3 (Concluded)
Summary of Gamma Spectroscopy Analyses at ER Site 103, Screening Sampling, July 1995

000'2956 1 SrH INS/AWLE-0LTY

PGS-G

Sample Attributes Activity (pCi/g)
Sample
Sample ER Sample ID "~ Depth S o e
COCH Number . - {Figure 5.5-5) oo () __Thotium-232 Radium-228 _ Uranium-235 Cesium-137
3678 1335-103-GR-001-0-85 103-001 0 6.72E-01 4.84E-01 ND (3.71E-01) 3.72E-02
3678 1335-103-GR-002-0-88 103-002 0 4.37E-01 3.86E-01 ND (8.56E-01) ND {9.04E-02)
3678 1335-103-GR-003-0-88 103-003 0 4.97E-01 5.51E-01 6.37E-01 3.77E-02
3678 1335-103-GR-004-0-88 103-004 4] 7.49E-01 7.36E-01 ND {4.84E-01) ND (5.80E-02)
3678 1335-103-GR-005-0-88 103-005 0 4.46E-01 2.50E-01 ND {(4.58E-01) ND (5.84E-02)
3678 1335-103-GR-006-0-S8 103-006 0 4.73E-01 3.05E-01 ND (3.98E-01) ND (6.12E-02)
3678 1335-103-GR-007-0-88 103-007 0 3.28E-01 5.13E-01 2.35E+00 4.06E-02
3678 1335-103-GR-008-0-5S 103-008 0 5.48E-01 9.21E-01 ND (4.31E-01) ND (6.41E-02)
3678 1335-103-GR-009-0-85 103-009 0 5.61E-01 540E-01 ND (4.18E-01) 9.21E-02
3678 1335-103-GR-010-0-88 103-010 0 7.67E-01 7.91E-01 ND (4.23E-01) ND {6.18E-02}
3678 1335-103-GR-010-0-88D 103-010 0 (duplicate} 5.80E-1 6.62E-01 ND (4.06E-01) ND (5.76E-02)
3678 1335-103-GR-011-0-88 103-011 0 5.11E-01 4.95E-01 ND (56.57E-01) ND (6.47E-02)
3678 1335-103-GR-012-0-S8 103-012 0 4.15E-01 5.00E-01 ND (3.78E-01)} 4.96E-02
3678 1335-103-GR-012-0-851-D 103-012 0 (duplicate) 5.89E-01 3.06E-01 ND (3.92E-01) 4 90E-02
3678 1335-103-GR-012-R NA Equipment blank | ND (1.24E-01) ND (1.15E-01) ND (1.53E-01) | ND (2.13E-02)
3678 1335-103-GR-012-FB NA Field blank ND (1.18E-01) ND (1.25E-01) ND (1.48E-01) ND (2.33E-02)
SNL/NM SWTA Surface Soil Background Values’ 1.01E+00 1.01E+00 1.60E-01 6.64E-01

*Numbers in parentheses indicate minimum detectable activity (MDA).
"DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area.

WYPS8 26/v1/LL DDDED P81 29vI0E

COC = Chain of Custody.

NA = Not applicable.

ND = Not detected above the minimum detectable activity.
pCi/g = Picocuries per gram.

SWTA = Southwest Test Area.

UTL = Upper tolerance limit.
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Table 5.5-4a
Summary of Soil Metals Analyses at ER Site 103, Screening Sampling, July 1995
Metals (EPA 6010/7000) (mghkg)*®
Sample Altributes Silver Arssnic Barum Beryllium
ER Sample ID Sampls «i. o | BReporting | .. -.»~ |% Reporting : Reporting .= | Reporting

COC# Sample Number {Figure 5.5-5) Depth (f1) Result Limit " Result Limit Result Limit Rosult | Limit
508933 103-GR-001-0-88 103-001 0 ND 10 ND 50 190 38 ND 0.11
508933 103-GR-002-0-8S 103-002 0 ND 10 ND 50 150 38 ND 0.11
508933 103-GR-003-0-SS 103-003 0 ND 10 ND 50 170 38 ND 0.11
508933 103-GR-004-0-S8 103-004 0 ND 10 ND 50 79 38 ND 0.1
508933 103-GR-005-0-88 103-005 0 ND 10 ND 50 180 38 ND 0.11
508933 103-GR-006-0-SS 103-006 0 ND 10 ND 50 130 38 ND 0.11
508933 103-GR-007-0-SS 103-007 4] ND 10 ND 50 160 38 ND 0.11
508933 103-GR-008-0-SS 103-008 0 ND 10 ND 50 a7 38 ND 0.11
508933 103-GR-009-0-SS 103-009 0 ND 10 ND 50 130 38 ND 0.1
508933 103-GR-010-0-S8 103-010 0 ND 10 ND 50 64 38 ND 0.11
508933 103-GR-010-0-D 103-010 (duplicate) 0 ND 10 ND 50 77 38 ND 0.1
508933 103-GR-011-0-8S 103-011 0 ND 10 ND 50 90 38 ND 0.1
508933 103-GR-012-0-S8 103-012 4] ND 10 ND 50 170 38 ND 0.11
508933 103-GR-012-0-D 103-012 {duplicate) Q0 ND 10 ND 50 140 38 ND 0.11
03981 024978-04-103- 103-012 (off site) 0 ND 2.0 3.20 2.0 93 41 ND 1.0

GR-012-0-8S8
03981 024980-04-103- 103-012 (off site) o] ND 2.0 6.40 2.0 220 41 ND 1.0

GR-012-0-85
03681 024979-04-103- 103-012 (off site) o] ND 21 4308 21 180 41 ND 1.0

GR-012-0-88
03981 024978-054-103- 103-012 (off sile) 0 ND 2.1 4.10 2.1 130 41 ND 1.0

GR-012-0-88D
508933 103-GR-012-0-FB Field blank onsite NA ND 0.10 ND 0.50 ND 0.10 ND 0.011

{water)
508933 103-GR-012-0-R Equipment blank NA ND 0.10 ND 0.50 ND 0.10 ND 0.011
onsite (water)
03981 024978-06-103- Equipment blank NA ND 0.01 ND 0.01 ND 0.2 ND 0.005
012-R offsite (water)
03981 024979-08-103- Field blank offsite NA ND 0.01 ND 0.0 ND 0.2 ND 0.005
012-FB (water)
SNL/NM SWTA Surface Soil Background Values® <1.0 5.6 130 0.65

Refer to footnotes at end of table.

P



Table 5.5-4a (Continued)
Summary of Soil Metals Analyses at ER Site 103, Screening Sampling, July 1995
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Metals (EPA 6010/7000) (mg/kg)*”
Sample Attributes Cadmium . - Chromium Mercury
ER Sample ID 7 |-+ 7. 2 00w [ w L% | Reporting . * | ' Repotting Reporting
coc# Sample Number {Figure 5.5-5) - Sample Depth (ff) | Result Limi¢ - Result . __Limit - Result Limit
508933 103-GR-001-0-SS 103-001 0 ND 10 ND 10 ND 0.08
508933 103-GR-002-0-58 103-002 0 ND 10 ND 10 ND 0.06
508933 103-GR-003-0-S5 103-003 0 ND 10 274 38 ND 0.06
508933 103-GR-004-0-8S 103-004 0 ND 10 220 38 ND 0.06
508933 103-GR-005-0-S8 103-005 0 ND 10 ND 10 ND 0.06
508933 103-GR-006-0-SS 103-006 0 ND 10 ND 10 ND 0.06
508933 103-GR-007-0-3S 103-007 0 ND 10 ND 10 ND 0.06
508933 103-GR-008-0-S5 103-008 0 ND 10 ND 10 ND 0.06
508933 103-GR-009-0-5S 103-008 0 ND 10 ND 10 ND 0.06
508933 103-GR-010-0-58 103-010 0 ND 10 ND 10 ND 0.06
508933 103-GR-010-0-D 103-010 (duplicate) 0 ND 10 ND 10 ND 0.06
508933 103-GR-011-0-SS 103-011 0 ND 10 ND 10 ND 0.06
508933 103-GR-012-0-SS 103-012 0 ND 10 ND 10 ND 0.06
508933 103-GR-012-0-D 103-012 (duplicate) 0 ND 10 ND 10 ND 0.06
03981 024978-04-103-GR- 103-012 {off site) 0 ND 1.0 9.1 2.0 ND 0.10
012-0-S8
03981 024980-04-103-GR- 103-012 {off site) 0 39 1.0 34 2.0 ND 0.092
012-0-§$
03981 024979-04-103-GR- 103-012 (off site) ) 1.9 1.0 8.8 2.1 ND 0.10
012-0-S8
03981 024979-054-103-GR- 103-012 {off site) 0 ND 1.0 6.9 2.1 ND 0.11
012-0-8SD
508933 103-GR-012-0-FB Field blank onsite NA ND 0.10 ND 0.10 NT 0.006
(water)
508933 103-GR-012-0-R Equipment blank NA ND 0.10 ND 0.10 NT 0.006
onsite (water)
03981 024979-06-103-012-R Equipment blank NA ND 0.005 ND 0.010 ND 0.0002
offsite (water)
03981 024979-08-103-012-FB Fisld blank offsite NA ND 0.005 ND 0.010 ND 0.0002
(water)
SNL/NM SWTA Surtace Soil Background Values <1 17.3 <0.25

Refer to footnotes at end of table.




200’ PSS6 I 2YHINS/dM/L6-0LTVY

996-S

WV LG8 L6/VL/LL E0'Y8I'2OYI0E

Table 5.5-4a (Concluded)
Summary of Soil Metals Analyses at ER Site 103, Screening Sampling, July 1995

Metals (EPA 6010/7000) (mg/kg) **

Sample Attributes . Nickel Lead Selenium
ER Sample ID R Reporting Reporting Reporting
COC# Sample Number (Figure 5.5-5) Sample Depth (ft) Result Limit Result Limit Result Limit
508933 103-GR-001-0-SS 103-001 0 ND 4.0 16 J 38 ND 50
508933 103-GR-002-0-SS 103-002 0 ND 4.0 28 J 38 ND 50
508933 103-GR-003-0-SS 103-003 0 ND 4.0 25J 38 ND 50
508933 103-GR-004-0-SS 103-004 0 ND 4.0 52 38 ND 50
508933 103-GR-005-0-SS 103-005 0 ND 4.0 ND 10 ND 50
508933 103-GR-006-0-SS 103-006 0 ND 4.0 ND 10 ND 50
508933 103-GR-007-0-SS 103-007 0 ND 4.0 ND 10 ND 50
508933 103-GR-008-0-SS 103-008 0 ND 4.0 ND 10 ND 50
508933 103-GR-009-0-SS 103-009 0 ND 4.0 ND 10 ND 50
508933 103-GR-010-0-SS 103-010 0 ND 4.0 10J 38 ND 50
508933 103-GR-010-0-D 103-010 (duplicate) 0 ND 4.0 ND 10 ND 50
508933 103-GR-011-0-SS 103-011 0 ND 4.0 10J 38 ND 50
508933 103-GR-012-0-SS 103-012 0 ND 4.0 ND 10 ND 50
508933 103-GR-012-0-D 103-012 (duplicate) 0 ND 4.0 ND 10 ND 50
03981 024978-04-103-GR- 103-012 (off site) o] 8.2 8.2 57N 0.60 ND 1.0
012-0-88
03981 024980-04-103-GR- 103-012 (off site) 0 24 8.1 910N 61 ND 1.0
012-0-SS
03981 024979-04-103-GR- 103-012 (off site) 0 ND 8.3 5 0.63 ND 1.1
012-0-SS
03981 024979-054-103-GR- 103-012 (off site) o] ND 8.2 9.2 0.62 ND 1.0
012-0-SSD
508933 103-GR-012-0-FB Field blank onsite NA ND 0.04 ND 0.10 ND 0.50
(water)
508933 103-GR-012-0-R Equipment blank NA ND 0.04 ND 0.10 ND 0.50
onsite (water)
03981 024979-06-103-012-R Equipment blank NA ND 0.04 ND 0.003 ND 0.005
offsite (water)
03981 024979-08-103-012-FB Field blank offsite NA ND 0.04 ND 0.003 ND 0.005
(water)
SNL/NM SWTA Surface Soil Background Values® 11.5 21.4 <1.0
*EPA November 1986. NA = Not applicable.
°Reporting limit for non-detects given as the minimum detection limit (MDL). Reporting limit for ND = Not detected at the MDL.
detections given as the practical quantification limit (PQL). NT = Not tested.
‘From DOE OB July 1997, Suggested background levels subsurface soils Southwest Test Area. S = Reported value was determined from the method of standard

COC = Chain of custody.

J = Concentration below the PQL and greater than or equal to the MDL.
mg/kg = Milligrams per kilogram.

N = Matrix spike recovery exceeded acceptable limits.

addition.

SWTA = Southwest Test Area.
= Upper tolerance limit.

uTL
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Table 5.5-4b
Summary of Soil PCB Analyses at ER Site 103, Screening Sampling, July 1995
~ PCB, Methods 8080 {ug/kg [scil], ugiL. [water])" S
Sample Attributes PCB-1016. - PCB-1221 PCB-1232 PCB-1242
ER Sample ID “Sample " | _Reporti ‘| Reporting Reporting _

cocs Sample Number (Figure 5.5-5) Depih {ft) " Limit Lirnit Result - Uimit
3981 024979-10-103- 103-012 0 13 ND 13

012-0-85-10
3981 024979-11-103-0- | 103-012 (Duplicate) 0 ND 13 ND 13 ND 13 ND 13

SS5-11

3981 0294979-20-103- Equipment blank NA ND 1.0 ND 2.0 ND 1.0 ND 1.0

GR-012-R (water)
3981 0294979-22-103- | Field blank {water) NA ND 1.0 ND 2.0 ND 1.0 ND 1.0

GR-012-FB

PCB, Methods 8080 (ug/kg [soil], ug/L [water])
Sample Aftributes PCB-1248° | PCB-1254 PCB-1260
ER Sample iD Sample B Reporting ; Reporting Reporting

coc# Sample Number {Figure 5.5-5) Depth () Result Limit Resuit Limit Result Limit
3981 024979-10-103- 103-012 0 ND 13 ND 13 9.3J 13

012-0-85-10
3981 024979-11-103-0- 103-012 0 ND 13 ND 13 124 13

$8-11

3981 0294979-20-103- Equipment blank NA ND 1.0 ND 1.0 ND 1.0

GR-012-R (water)
3981 0294979-22-103- | Field blank (water) NA ND 1.0 ND 1.0 ND 1.0

GR-012-FB

aF%e’:porting fimit = practical quantitation limit.
pg/kg = Milligrams per kilogram.
ug/l. = Milligrams per liter,
COC = Chain of custody.

J = Concentration below the practical quantitation limit.

ND = Not detected at the minimum detection limit.
PCB = Polychlorinated biphenyls.




ER Site 103 is located in the H-2 Hydrological Zone identified in Section 3.6.3. This is the
fault complex area with unconfined to semiconfined alluvial aquifers. The depth to ground
water is 347 feet at Monitoring Well LMF-1 installed at the Large-Scale Melt Facility. The soil
infiltration rate is estimated to be on the order of 0.1 centimeter per year (see Section 3.6.2).
Because of the limited precipitation (less then 9 inches per year) and the great depth to
ground water, ground water is not considered a primary pathway (SNL/NM March 1995).
Ground water will not be investigated unless the subsurface soils are significantly impacted by
COCs indicating a potential for ground-water contamination.

Potential Public Health Im

Public health and environmental impacts associated with ER Site 103 (Figure 5.2-3) include
dermal exposure and inhalation or ingestion of soil, provided the subsurface soils are exposed
during excavation. However, as a subsurface contaminant, these pathways are improbabile.
Therefore, these pathways are considered secondary.

554 Data Needs/DQOQOs

The primary data needs for ER Site 103 are to confirm previous sampling data and to fully
characterize the scrap yards and other sources at the Large-Scale Melt Facility as a potential
source of hazardous waste or other hazardous constituents. This characterization will include
defining both the nature and the extent of waste present in the environment at the site

(Table 5.5-4). These data will be used to support a site risk assessment and, if necessary,
will provide an analytical framework for remedial design. Sections 4.2.3.3.7 and 5.2.3.3.8 of
the PIP (SNL/NM February 1995) identified all other receptors and receptor scenarios and
they have been considered. Level lll analyses will be performed on all off-site samples to
support a risk assessment if COC concentrations are above action levels or background
concentration levels, whichever is higher.

Table 5:5-4 5525
Data Quality Objectives for ER Site 103

Data Type . Data Needs Action
Source characterization Characterize nature and extent of Collect subsurface soil samples
subsurface contamination in soils. and analyze for COCs.
Environmental characterization None. None.
Potential receptors None. None.

COC = Contaminant of concem

AL/10-97/WPISNL:R4219.00C 5-58 5801462,184.03.000 11/14/97 8:42AM
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Table 5.5-5

Summary of Nonintrusive and Intrusi:ue Sampling at ER Site 103

Nonintrusive Sampling

UXOIHE Radiological GPS
Survey Type Survey Survey Survey
Number ot Units 3.3 acres 3.3 acres 4 points
_Intrusive Sampling
Field In-House Laboratory Off-Site Laboratory
Screen
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g £
g §
o 5 > b= )
E Q °© g gl |s|e
Q T 3 ] @ 3 ) = “]'"
5 bl |8 3 =gl gl ol _[2]e
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o |l2lolel elo 71 2lE écEEOﬂﬂ-Eg%é‘S
Sample Number of Sample gls fﬁ 2| §|S o 3¢ 2 % Elx 8 HEERE o
Name of SamplefLocation Media Sample Type Samples Depth SR E R EEBEREEREERRIEBEEHEELEE
Ethylene glycot coolan line Soil Borehole 4 0-1.51 414 ! !
Soil Borehole 4 3-4511 414 1 1
Soil Borehole 4 6-75H 414 1 1
Sail Borehole 4 9-10.5 f1 414 1 1
QA samples Soil Duplicate 3 1 1 1
Walter Field blank 3 11 1 1
Water Rinsate 3 R ! !
Water Trip blank 3 0 0
ToTAL To To Tololwls[ o] o]o]o[o]o] 7o o]o]ololo]o]

Note: For definitions of abbreviations, see List of Abbreviations and Acronyms.




5.6.4 Data Needs/DQOs

The primary data need for ER Site 117 is characterization of the SWMU as a potential source
of hazardous waste or hazardous constituents. This characterization will include defining both
the nature and the extent of waste (see Table 5.6-1). The main focus of the characterization
will be to excavate the pits, remove the contents, and verify that COCs in the excavation walls
and floor after excavation are below action levels. Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP
(SNL/NM February 1995) identified all other receptors and receptor scenarios.

Table 5.6-1
Data Quality Objectives for ER Site 117
Data Type Data Needs Action
Source characterization Characterize nature and extent of Collect confirmation samples in the

contamination in walls and floors of | pit walls and floors after excavation.
the excavations.

Environmental characterization None. None.
Potential receptors None. None.
5.6.5 Voluntary Corrective Measures

Because sodium is highly reactive and because buried drums of the material may still exist in
the pits at ER Site 117, a subsurface sampling program conducted at the pits could present
potential hazardous conditions. Therefore, ER Site 117 debris will be investigated and
removed by a VCM in a one-pass process. The objective of the VCM is to investigate and
excavate the geophysical anomalies and soil in the sodium disposal pits to determine whether
it is hazardous or nonhazardous. If soils are found to be nonhazardous, based on soil
samples collected during the VCM, the site will be proposed for no further action. If
hazardous materials or contamination is found, the excavated material will be properly
disposed of, eliminating potential off-site migration. The site may then be proposed for clean-
closure, pending confirmatory sampling results.

The VCM will start with an electromagnetic (EM) survey of the area to define the locations of

the pits. When the pit locations and sizes have been determined, a VCM plan will be developed.
The specifics of the plan will depend on the results of the EM survey. The plan will identify
specific soil and debris removal procedures, sampling procedures, and waste management

and health and safety procedures for the VCM activities. Conceptually, when the pits have been

nd the VCM plan developed, each pit will be excavated by backhoe to a depth of at
et. The debris and soil will be stockpiled on site until final treatment requirements
can be determined. All stockpiled material will be protected from surface-water run-off.
Excavation will continue until visual evidence of debris in the pit ceases and there is no further

AL/10-97/WP/SNL:R4219.D0OC 5-868 301462.184.03.000 11/14/97 8:42AM




Table 5.6-2
Summary of Nonintrusive and Intrusive Sampling at ER Site 117

LY 92000 S0 #8LCEI00

LG

UXOMHE Radiological
Survey Type Survey Survey GPS Survey
Number of Units 2.7 acres 2.7 acres 50 points
Field ;
screen In-House Laboratory Off-Site Laboratory
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8poes not include analyses of stockpiled soils for waste management purposes. This will be developed in the VCM Waste Management Plan for ER Site 117,
Note: For definitions of abbreviations, see List of Abbreviations and Acronyms.
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6.1 Site-Specific References
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018 Sandia National Laboratories, [n.d.]. Environmental Operations Safety and Health
Records Center Record Number ER/7585/1335/115/INT/84-79,  Sandia National
Laboratories, Albuquerque, New Mexico.

019 Sandia National Laboratories, [n.d.]. Environmental ©perations Safety and Health
Records Center Record Number ER/7585/1335/112/INT/84-74,* Sandia National
Laboratories, Albuquerque, New Mexico.

035 Sandia National Laboratories and ITRI, April 1988. Environmental Sperations
Safety and Health Records Center Record Number ER/7585/1335/REP/88-047,*
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AL/10-97/WP/SNL:R4219.DOC &-1 301462.184.03.000 12/01/97 4:12PM



225 Powers, D.A., [n.d.]. "The Large-Scale Melt Facility at Sandia National
Laboratories," Sandia Naticnal Laboratories, Albuquerque, New Mexico.

240 Byrd, C. Field Notes, Sandia National Laboratories, Albuguerque, New Mexico.
November 25, 1992,

263 Sandia National Laboratories, September 1985. Environmental Operations Safety
and Health Records Center Record Number ER/7585/1335/INT/85-179,  Sandia
National Laboratories, Albuquerque, New Mexico.

279 Sandia National Laboratories, September 1985. Environmental Operations Safety
and Health Records Center Record Number ER/7585/1332/INT/85-138,* Sandia
National Laboratories, Albuquerque, New Mexico.

329 Sandia National Laboratories, [n.d.]. "Environmental Restoration Program
Information Sheet and Predecisional Draft, Site 14," Sandia National Laboratories,
Albuquerque, New Mexico.

390 Sandia National Laboratories/New Mexico, [n.d.]. "Environmental Restoration
Program Information Sheet, Site 85," Sandia National Laboratories, Albuquerque,
New Mexico.

433 Powers, D.A. Memorandum to J.V. Walter, Sandia National Laboratories,

Albuquerque, New Mexico, January 11, 1988.

438 Hyde, T. Request for Environmental Impact Analysis, Use Permit for the Operation
of the Large Melt Facility (LMF), Sandia National Laboratories, Albuquerque,
New Mexico.

453 Benham, R.A., May 1982. "A Technique Combining Heating and Impact for Testing
Reentry Vehicle Impact Fuzes at High Velocities," Shock and Vibration Bulletin,
Bulletin 53.

455 Zak, B.D., and E. Graeber. Memorandum to Distribution, Sandia National
Laboratories, Albuguerque, New Mexico, November 16, 1983.

456 Mathews, F., January 1985. A Short History of Explosively Driven Flyer Plates,
Sandia National Laboratories, Albuquerque, New Mexico.

“Becausa many of the tests conducted at SNL/NM are classified, this SNL/NM reference number refers to an SNL/NM
Environmental Safety and Health Records Center coding system intended to maintain the confidentiality of SNL/NM employees.

AL/10-97/WP/SNL:R4219.D0C 6-2 301462.184.03.000 12/01/97 4:24PM



457 Sandoval, R.P., J.P. Weber, H.S. Levine, A.D. Romig, J.D. Johnson, R.E. Luna,
G.J. Newton, B.A. Wong, R.W. Marchall, Jr., J.L. Alvarez, F. Gelbard, June 1983.
"An Assessment of the Safety of Spent Fuel Transportation in Urban Environs,"
SAND82-2365, TTC-0398, Sandia National Laboratories, Albuquerque, New Mexico.

467 Towne, T.L., and R.W. Lizut, November 1986. "W88/MK5 Contact Fuze Test,"
Sandia National Laboratories, Albuguerque, New Mexico.

483 Sandia National Laboratories, [n.d.]. Environmental ©perations Safety and Health
Records Center Number ER/7585/1335/INT/84,* Sandia National Laboratories,
Albuquerque, New Mexico.

520 Sandia National Laboratories, [n.d.]. Environmental Operations Safety and Health
Records Center Record Number ER/7585/1335/INT/93-72, Sandia National
Laboratories, Albuquerque, New Mexico.

531 "Incompiete History of Experiments Involving Depleted UO, at the Large Melt
Facility," [n.d.]. Sandia National Laboratories, Albuquerque, New Mexico.

545 Sandia National Laboratories, September 1987. Environmental Restoration
Program Information Sheet, draft, Sandia National Laboratories, Albuguerque, New
Mexico.

603 U.S. Army Armament Headquarters, January 1992. "Development of Methodology

and Technology for ldentifying and Quantifying Emission Open Burning and Open
Detonation Thermal Treatment Methods, Bang Box Test Series," Vols. 1, 2, and 3,
Test Summary, U.S. Army, Sandia National Laboratories, Albuquerque, New

Mexico.

607 Mathews, F.H., and B.W. Duggin, [n.d.]. "Barrel-Tamped Explosively Propelled
Plates for Impact Experiments," Sandia National Laboratories, Albuquerque, New
Mexico.

609 Sandia National Laboratories, [n.d.]. "Explosive Fiyer Plate Impact Fuze Set Up,"

figure, Sandia National Laboratories, Albuquerque, New Mexico.

610 Weber, J.P. Memorandum to G.E. Clark, Sandia National Laboratories,
Albuguerque, New Mexico, November 26, 1986.

"Because many of the tests conducted at SNL/NM are classified, this SNL/NM reference number refers to an SNI/NM
Environmental Safety and Health Records Center coding system intended to maintain the confidentiality of SNL/NM employees.

AL/10-87/WP/SNL:R4219.00C 6-3 301462.184.03.000 12/01/97 4:24PM



612 Weber, J.P. Memorandum, Sandia National Laboratories, Albuquerque, New
Mexico, [n.d.].
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6.3 Operating Procedures
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SNL/DOE Response
to

Request for Supplemental Information—RCRA Facility Investigation Work Plan for
Southwest Test Area (OU 1333) Sandia National Laboratories, March 1996

GENERAL COMMENTS

1. Sites which are proposed but not approved for NFA may require a separate RFI Work Plan.
or an addendum to this RFT Work Plan, in order for the investigation to be completed.
Additionally, Sandia has indicated that some of the NFA proposals have not been submitted
to EPA or NMED as of this date. SNL/NM must specify the schedule for submittal of these

NFA proposals.

Response: Table 1 of this response lists OU 1335 ER Sites and dates of past NFA submittals
along with a draft schedule for future NFA submittals.

Tgble 1. OU ‘1 335 ER Site NFA Submittal Dates

al mitted to Re o) ra

edule for. Future NFA

ubmi

6.6A

g
October 1996—Batch 5

14 June 1998—Batch 11

17 January 1998—Batch 10
38 June 1996—Batch 4

39 June 1995—Batch 2

53 June 1995—DBatch 2

54 October 1996—Batch 5

55 September 1998—Batch 12
56 Qctober 1996—~Batch 5

85 June 1998—RBatch 11

86 January 1997—DBatch 6

89 August 1997—Batch 8

90 January 1997—RBatch 6

91 September 1998—Batch 12
103 January 1998—Batch 10
108 June 1998—~Batch 11
109 August 1997—Batch 8

112 May 1997—Batch 7

115 January 1997—Batch 6

117 May 1999—Batch 13
191 January 1997—Batch 6

193 August 1997—Batch 8

184 August 1995—Batch 3
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2.

Because the surface soil at most of these sites may contain the highest concentrations of
contaminants, surface soil sampling must be taken from less than 6 inches.

Response: Surface soil samples have been and will be collected from depths of less than
6 inches below ground surface, as stated in Appendix E of the OU 1335 RFI Work Plan,
Section E.2.2 Surface Soil Samples, and in accordance with Field Operating Procedures

FOP 94-52, Spade and Scoop Method, or FOP 94-23, Hand Auger.

SPECIFIC COMMENTS

Section 3.0

1.

Page 3-25, Paragraph 2; “Figure 3.6-2 shows the background sample locations...”
Figure 3.6-2 is the vadose zone hydrogeologic setting. The above sentence probably refers
to Figure 3.6-3 which shows background sample locations. SNL will confirm whether this
is correct.

Response: Page 3-25 has been modified to refer to Figure 3.6-3 as showing the background
sample locations.

2.

Page 3-33, Table 3.6-6; “Background Concentrations of Metals and Radioisotopes for
OU 1335"

According to page 3-25, Paragraph 1, Table 3.6-6 refers to soil or surface-water samples. In
Paragraph 2, Table 3.6-6 is described as summarizing the results of the soil analysis. The
title of Table 3.6-6 does not specify the matrix analyzed. Regarding Table 3.6-6, the
number of data points used to determine the background range and UTL must be specified;
that is, the number of data points of each constituent of concern must be added to the table.
Also, an indication must be provided regarding how these data compare to site-wide
background data.

Response: Table 3.6-6 has been revised to present the DOE OB suggested maximum soil
background levels (95" percentile upper tolerance levels [UTL]). These are the agreed-to
background levels by NMED and SNL/NM.

AL/10-97/WP/SNL:R4213COM 301462.184.02.000 11/18/97 8:45AM

Afttachment A
Page 2 of 17



3. Page 3-38, Figure 3.6-4; “Groundwater Monitoring Wells in the Vicinity of Southwest

Test Area”
The AVN-1 and AVN-2 wells are not located correctly. The map must be revised to show

the well symbol approximately 2000 feet to the west of the location presently marked on the
figure.

Response: Page 3-38, Figure 3.6-4, has been modified to correctly reflect the location of
Wells AVN-1 and AVN-2.

Section 4.0

4. Page 4-4, Section 4.1.3.1; “Each OU 1335 SWMU that is proposed for an NFA
decision has met one or more of the following criteria:...”
The NFA process and criteria must be updated to those listed in Annex B of the Document
of Understanding.

Response: Page 4-4, Section 4.1.3.1, has been modified to include the five NFA criteria listed in
Annex B of the Document of Understanding.

5. Page 4-6, 4.1.3.3 SWMUs Proposed for Limited Confirmatory Sampling to Support
NFA Determination; ”...each site must meet one of the three criteria...”
See Comment 4.

Response: Page 4-6, Section 4.1.3.3, has been modified to refer to the five criteria listed in
Section 4.1.3.1.

6. Page 4-13, Paragraph 2; “Based on the described studies, SNL/NM does not believe it
is necessary to sample for HE at the following sites where OB/OD occurred.”
Information based on interviews and/or partial facility records may give an incomplete
picture of how high explosives (HE) were used and whether explosives tests went
high order. OB/OD sites must be evaluated based on HE data from each site. Soils at
ER Sites 55, 85, 86, 91, 109, and 193 must be sampled for HE (preferably at ground zero) to
confirm existing site information.

Response: The Dugway Study performed by the U.S. Army Armament Headquarters in 1992 for
EPA, showed that for firing tests with explosives of less than 2000 pounds, residual HE in the soil
does not present a significant carcinogenic risk level (<1 0%) to human health and the environment.
or a significant toxicity level (Hazard Index 0.19) (see Appendix F, QU 1335 RFI Work Plan.
March 1996). Currently, studies are underway at SNL/NM ER Sites 58, the Covote Canvon Blast
Area and 66. the Boxcar Site, to compare these data. The results will be presented in a forthcoming
publication. Preliminary data review from these two sites suggest the Dugway Study is validated.
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ER Site 55 VCM activities are planned because of the presence of elevated radionuclides
detected in the soils. As part of this activity, surface soil samples will be collected near ground
zero and will be analyzed for high explosives. The sampling plan will be detailed in the
forthcoming VCM Plan.

ER Site 85—Soil samples collected from ER Site 85 were analyzed for HE and will be presented
in the forthcoming NFA proposal.

ER Site 86—An NFA proposal for ER Site 86 was submitted to the NMED in January 1997
(Sandia National Laboratories/New Mexico, January 1997). No explosives were sampled at this
site because the amount of explosives detonated were well-documented (from a few grams per
test to 5 pounds per test). This volume is well under the 2000 pound limit that was determined
by the Dugway study to be the minimum amount of explosives that would release detectable
amounts of residue, as discussed in Section 4.1-4 of the 1335 RFI work plan. For explosives that
may not have fully detonated, because of the classified nature of the tests and the possibilities of
safety hazards that would have been associated with leaving undetonated HE on the ground after
a test, unexploded material was removed.

ER Site 91—From discussions with the NMED OB during the VCM activities conducted at
ER Site 91 during September 1996, it was agreed that soil samples would be collected from the
firing site (test trench) and analyzed for HE. The results are being evaluated and will be
published in the forthcoming NFA proposal for ER Site 91.

ER Site 109—Soil samples collected from ER Site 109 were analyzed for HE and are presented
in the NFA proposal submitted in August 1997 (Sandia National Laboratories/ New Mexico,
August 1997a). The results showed nondetect for all samples (including QC samples).

ER Site 193—An accurate history of each test exists, which indicates that all the firing tests were

high-order. For this reason, no HE analysis was performed. An NFA proposal has been
submitted for ER Site 193 (Sandia National Laboratories/ New Mexico, August 1997b).

Section 5.0

ER Site 14 - Burial Site (Building 9920)

7. A meeting between NMED and SNL since this draft work plan was submitted resulted in
the following points of agreement and issue clarifications on the assessment approach for
the accelerated sampling of Firing Site 3 at ER Site 85:

+ Firing Site 3 will be resurveyed for surface radioactive anomalies by the SNL/NM
Radiation Protection Operations because documentation of earlier survevs is not
available. '
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+  The number of samples and the sampling locations planned for Firing Site 3 are
acceptable.

+ Isotopic uranium analysis will be performed at each sampling location in conjunction
with gamma spectroscopy.

»  20% of the samples collected will have split samples analyzed by a CLP laboratory for
verification purposes.

+ Soil at the sampling location closest to the center of Firing Site 3 will be analyzed tor
high explosives residue with a split sample analyzed at a CLP laboratory.

Response: The investigation process at this site was accelerated as the result of proposed
construction on Firing Site 3. Field sampling has been completed at Firing Site 3, and the data
have been submitted to the NMED for review. NOTE: Firing Site 3 is technically a subsite of
ER Site 85. According to a Bullets of Understanding Memo dated May 13, 1997, the NMED
concurred with the results of SNL/NM’s investigation. A risk assessment was performed on the
data and has been submitted to the NMED. Formal response of the evaluation of Firing Site 3
from the NMED is still pending.

8a. Page 5-4, Paragraph 1, 2, and 3; “(Ref.844)”
Reference 844 is not included within Section 6.0 References.

Response: This reference (844. ES&H Record Center Number ER/6134/1335/85/INT/96-211)
has been added to the reference section.

8b.  Page 5-7,5.2.3 Conceptual Model, Paragraph 2; “Figure 5.2-3 shows the probable
location of the pit.”
If fluorescent light bulb glass shards are not found at the probable pit location, other
locations should be investigated. This may require investigating other possible pit sites or
expanding the current sampling grid to encompass a larger area. Another investigative
option would be to carefully blade off the area using a dozer (or other appropriate heavy
equipment) to determine the exact pit location.

Response: The area was surveyed using surface geophysical investigation methods. Also,
further interviews were conducted to try to determine more specifically where the glass

shards may have been buried. Although no significant geophysical anomalies were delineated.
an extensive exploratory trench system was excavated in the suspected burial area. and soils
were sampled and analyzed for the contaminants of concern. On June 26,1997. Will Moats,
Art Montoya and Bill McDonald of the NMED OB. met with Bob Galloway and

Skip Wrightson. of SNL/NM, at ER Site [4. SNL/NM’s sampling plan and approach was
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presented to the NMED OB, who had no comments on the approach (Wrightson. June 1997).
The results are being evaluated and will be presented in the forthcoming NFA proposal.

9. Page 5-4, Paragraph 3; “...an aboveground explosive test was conducted with 6,000 to
8,000 fluorescent light bulbs...”
Soils at the location of the light bulb test must be sampled for HE and metals

(including Hg).

Response: The specific location of the firing site of the light bulb test was unknown but believed
by site workers to be in the general area of Firing Site 2 of ER Site 85. Surface soil samples were
collected from this area on June 18, 1997, and analyzed for HE and metals (including Hg)

(see Section 5.3 and Figure 5.3.5a: the area labeled the VGES Tanks is the general area for
Firing Site 2). The analytical data are currently being evaluated. The technical approach and
results will be presented in a forthcoming NFA proposal.

10. Page 5-11, 5.2.5.2 Intrusive Sampling; “A 20- by 20- foot grid centered on the burial
site location will be set up...”
If the pit location is not known for certain (see Comment 8) how will SNL know if they are
centered on the burial site? Additional samples may be required to determine the extent of
the pit and potential contaminants. If the pit location is known, a map must be included that
shows the actual placement of the sample grid with respect to the pit.

The glass shards and soil that remain may be a safety hazard. SNL must consider the
removal of this soil, if no contaminants are found.

Response: The general area of the pit has been investigated, a surface geophysical survey has
been performed, and an exploratory trench was excavated and sampled. An NFA report detailing

the field activities is forthcoming. (See Comment 8b).

The few glass shards found at ER Site 14 are scattered and do not present a significant physical
hazard to site workers.

ER Site 85—Firing Site (Building 9920)

11.  Pages 5-13 and 5-16.
Potential Constituents of Concern (COCs) are listed on these two pages. Nickel was used
and possibly released at Site 85, and must be included in the list of metals to be analyzed for

on page 4-15.

Response: Page 4-15 has been modified to include nickel in the Analyte List.
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12.

A meeting between NMED and SNL since this proposed work plan was submitted resulted
in the following changes to the characterization approach proposed in the draft work plan:

« Recent process history for the site indicates that the potential release of organics just
outside the door of Building 9920 consisted of cleaning pieces of sheet stainless steel
with isopropyl alcohol. Because no appreciable release has likely occurred, no soil
sampling is necessary.

« Anexpanded geophysical survey will cover the area west and east of the cable run
boxes west of Building 9920 to try to locate the former test pits at Firing Site 1.

» If the geophysical survey detects anomalies that could be pit locations, boreholes will be
drilled to collect samples at least 12 feet below grade. If no anomalies are detected.,
three boreholes will be drilled west of the existing locations at Firing Site 1. Borehole
locations will be selected based on consultations with NMED Oversight Bureau.

« Soil samples will be collected in the gridded area on figure 5.3-5a of the draft RFI Work
Plan northwest of Building 9920 in the general location of the former surface firing site.

» Because of the small number of samples being collected, all of the samples will be
analyzed by one of DOE/SNL's off-site CLP laboratories.

Response: This field work has been completed as set forth by our agreement with the NMED at
a meeting conducted on June 5, 1997, and a subsequent Bullets of Understanding Memo (Sandia
National Laboratories/New Mexico, June 11, 1997). Results will be presented in the
forthcoming NFA proposal.

13.

Page 5-20, Table 5.3-1; Summary of Analytical Results at ER Site 85

In soil samples taken in August of 1995, the maximum concentrations of arsenic, barium,
lead, and silver are above the proposed 95th UTL or 95th percentile of the corresponding
background concentration as listed in the report Background Concentrations of Constituents
of Concern to the SNL/NM ER Project and the KAFB IRP (March 1996). A summary of
the entire data set for the 5 boreholes must be included in the work plan instead of just the
ranges. The locations (including depths) of the samples must be shown on the map and/or
table.

Footnote (a) at the bottom of Table 5.3-] references the October 1994 background report for
the data given; however, these data do not match those found in the referenced October
report. However, the data do match the OU 1335 background data presented on page 3-33.
Besides the background data provided, a comparison must be provided showing how the
data on page 3-33 compare to the UTLs and 95th percentiles proposed in the March 1996
report.
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Response: Table 5.3-1 has been revised to summarize the sampling results for metals, HE, and
radioisotopes, Tables 5.3-1a, 5.3-1b, and 5.3-1c respectively, and compare them to NMED OB
suggested background levels.

14.  Page 5-23, Table 5.3-2 Data Quality Objectives for ER Site 85
At Building 9920, VOC's must be added to the list of analytes at exterior doors and/or at the
location that VOC's were released (see Comment 12).

Response: As set forth by the Bullets of Understanding Memo (Sandia National
Laboratories/New Mexico, June 11, 1997), VOCs will not be analyzed. See Comment 12, first

bullet.

15. Page 5-24, 5.3.5.3 Intrusive Sampling, Paragraph 3; “If the GPR detects pits or a
trench to the west of the cable run boxes...””
It is not clear where the cable run boxes are in relation to Building 9920 and the 5 borehole
sample locations. This relationship must be shown on Figure 5.3-3 and, if possible, on
Figure 5.3-5a. Soils at Firing Site 1 must be sampled both east and west of the cable run
boxes, and north of Building 9920, to address the site location discrepancies.

The work plan does not address whether the 1995 boreholes were centered on known pit
locations. Although testing was reported to have been north of Building 9920, no boreholes
were drilled in this area.

At 2 minimum, surface soil samples must be collected and analyzed for beryllium,
cadmium, and explosives. A borehole must be drilled in the center of each pit location to a
depth of at least 12 feet. Borehole samples must be collected at 3 foot intervals and
analyzed for beryllium and explosives.

Response: Surface soils and boreholes have been sampled both east and west of the cable run
boxes and north of building 9920 as set forth by the Bullets of Understanding Memo (Sandia
National Laboratories/New Mexico, June 11, 1997). The individual pits could not be located
either from interviews with site personnel or by a geophysical survey conducted in 1997. The
general area where the pits were located was identified. This is where the boreholes were drilled.
The boreholes were sampled at 3-foot intervals to a depth of 17 feet. All soil samples were
analyzed for RCRA metals , including beryllium and cadmium, explosives, and radionuclides.
The data will be presented in the forthcoming NFA proposal. Figure 5.3-3 has been modified to
show cable run boxes. The scale on Figure 5.3-5a is too large to show the cable run box
locations. The cable run box locations and all surface sample and borehole locations to date for
Firing Sites 1 and 2 are shown on the attached Figures, 1 and 2.
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16. Page 5-25, Figure 5.3-5a Potential soil sampling locations at ER site 85 and Page 5-16,
Paragraph 1
It would seem more probable that the steam explosions at Firing Site 2 would result in a
distribution of contaminants spread radially about the VGES tank. SNL must explain their
rationale for believing that contamination is restricted to the northernmost corner of the
tank. Unless a reasonable explanation is provided, in addition to soil sampling already
planned, at least four additional samples of surface soil surrounding the collar of the tank
must be collected. The four samples must be analyzed for nickel, cadmium, chromium, and

uranium.

SNL must identify and sample surface soils at locations where wastewater and simulated
core material waste were dumped on the ground as a result of Firing Site 2 activities.

SNL must explain how and where the simulated core material was "burned" for the Firing
Site 2 tests.

At a minimum, surface soil samples must be collected at Firing Site 3 and analyzed for
explosives and uranium.

Response: The information regarding the possible radiological contamination comes

from a memo sent by the principal individual involved in the tests. This information was
conjectural, based upon the activities at the VGES tank. In March 1994, RUST-Geotech Inc.
performed a surface radiation survey in the area, which included the soils around the north VGES
tank. A radiological anomaly was detected in the soils in this area with a gamma activity range
of 13-50 puR/h. The soils were initially identified as *shine” off the pressure vessel. A sample
was collected on September 2, 1997, and analyzed for radioactivity using gamma spectroscopy
analyses. The results indicate that low activities of depleted uranium are present in the soil at
this location. In October 1997 four additional samples were collected around the collar of the
tank and analyzed for RCRA metals (including nickel, cadmium, and chromium), HE, and
radioactivity using gamma spectroscopy analyses and isotopic uranium. The RUST-Geotech Inc.
survey identified only one area of anomalous radioactivity at ER Site 14/85 (RUST-Geotech Inc.,
December 1994c), and SNL/NM sampled the soil as discussed above. No further sampling for
isotopic uranium will be conducted in this area unless warranted by the evaluation of the gamma

spectroscopy analyses.

The primary source of information regarding the reported burial of the corium thermite is from a
memo dated October 28, 1991 (Ref. 60 in the OU 1335 RFI Work Plan). According to this
memo, the burial area is 140 feet west of Building 9920 and is the same area where the glass
from the fluorescent bulb experiment was reportedly buried (Firing Site 2).
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The most reliable source of information, an interview with an individual directly involved with
the experiment (Ref. 844 in the OU 1335 RFI Work Plan), states that no radiological material
was buried at the site. Radiological debris was turned over to the radiation protection personnel
after the tests and was removed from the site. Also, according to this reference, the glass from
the fluorescent bulb explosive experiment was believed to be about 10 feet west of the north

VGES tank.

Firing Site 2 has been extensively investigated, both with an electromagnetic geophysical survey
(March 5, 1997) and with a 400-linear-foot exploratory trenching and soil sampling operation to
investigate subsurface soils (July 9, 1997). In addition to this and the radiation survey discussed
previously, surface soils were collected from the locations described in the RFI work plan as was
the collar of the North VGES tank. Until these data can be fully evaluated, no further
investigation is proposed for this area.

The simulated core material (or corium thermite) for the Firing Site 2 tests was prepared and
“burned” by mixing the powders to the desired composition and loading it into a crucible. The
crucible was loaded into the top of the tank (Ref. 844). All personnel were evacuated and the
powder was ignited with either a length of pyrofuse or a nichrome wire. After the thermite
reacted to completion, the melt was dropped into the VGES tank, and the resulting interaction
was recorded (Ref. 839 in the OU 1335 RFI Work Plan).

Surface soil samples have been collected for Firing Site 3 (see Comment 7), and the results have
been presented to the NMED. Additional data and results will be presented in the forthcoming

NFA proposal.

17.  Page 5-26, Figure 5.3-5b Potential soil sampling locations at ER site 83
The sample coverage at Firing Site 4 is not adequate. At firing sites with a known ground
zero, a sample must be taken at ground zero. In addition, it may be preferable to construct a
radial sampling pattern that is centered at ground zero. At a minimum, surface soil samples
must be collected and analyzed for barium, explosives, and uranium.

Response: During sampling activities conducted at Firing Site 4 on June 18, 1997, discolored
soils were observed at ground zero. Three soil samples were collected from this area (attached
Figure 3, 85GR-26, 85GR-27, and 85GR-28) and were analyzed for RCRA metals and HE, and a
gamma spectroscopy analyses was performed on all samples. Results will be presented in the
forthcoming NFA proposal.
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18. Page 5-28, Table 5.3-3 Summary of Nonintrusive and Intrusive Sampling at
ER Site 85
This table must be adjusted to include VOC’s for the area surrounding Building 9920 (see
Comment 14) and HE for each firing site location.

Response: As set forth by the agreement with the NMED (Bullets of Understanding Memo.
(June 11, 1997), VOCs were not sampled at this area because of the unlikely probability that any
material would remain. The solvent in question was isopropyl alcohol (see Comment 12). Soils
have been analyzed for HE at all firing sites. Table 5.3-3 has been revised to reflect this.

ER Site 91—Lead Firing Site (Thunder Range)

19.  Page 5-35, Paragraph 2; “Lead concentrations in the borehole samples ranged from
nondetected to 17 mg/kg,...” and Table 5.4-1 Summary of Radiological Analysis at
ER Site 91, July 1995
A summary of the entire data set for the 3 boreholes must be included in the work plan
instead of just the ranges. Sample locations must be cross-referenced on a map. In
addition, see Comment 13. A lead concentration of 17 mg/kg is above the proposed
95th percentile (11.8 mg/kg, Background Concentrations of Constituents of Concern to the
SNL/NM ER Project and the KAFB IRP (March 1996), which presumably characterizes
background within the southwest area subsurface soils.

Response: Table 5.4-1a and 5.4-1b show the entire data set for the three boreholes sampled in
July 1995 has been included.

20. Page 5-40, 5.4.5.3, Subsurface Sampling
SNL must provide its rationale for only sampling to a depth of 3 feet at locations 19-22. If
no rationale is avaﬂable, sampling must be conducted at a depth of 5 feet.

Response: Three feet is a reasonable depth at which to sample in the trench because most of the
force of the explosions would have been up and away from the test trench. Most of the material
in the trench would not have penetrated to a significant depth. A three-foot sampling depth was
selected based on professional judgment. As discussed in Section 5.1.3 of the RFI work plan,
additional sampling at greater depths would be covered under the contingency sampling program,
pending results of the evaluation of the RFI sample analyses. Thus after an evaluation of the
analytical data, if contamination is suspected at depths greater than 3 feet, additional samples will

be collected.
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ER Site 103 - Scrap Yard (Building 9939)

21. Page 5-53, first paragraph
SNL must investigate the used crucibles contaminated with radioactive materials. How has

SNL determined that they are not hazardous? SNL must specify the final disposition of the
crucibles. How will the crucibles be disposed of?

Response: ER responsibilities include assessment and remediation, if necessary, of
environmental media. The used crucibles are the responsibility of the line organization currently
operating the facility. The crucibles were surveyed for the line organization for radioactive
contamination by SNL/NM Radiation Protection Operations and were determined not to be
contaminated. Additionally, the line organization does not consider the crucibles to be waste

since they still use them.

22.  Page 5-54, Paragraph 6; “Total chromium ranges from nondetectable levels to
220 mg/kg over a background value ranging from 0.01 to 58.1 mg/kg.
The source of the background values must be referenced. Table 5.5-3 does not contain any
background values and must be revised to include the most recent background data. The
proposed 95th percentile for chromium in surface soils within the region of interest is
17.3 mg/kg (Background Concentrations of Constituents of Concern to the SNL/NM
ER Project and the KAFB IRP, March 1996). The Cr level reported at 220 mg/kg is above
the 17.3 mg/kg background level, indicating that a release has occurred at ER Site 103.

Response: Chromium values will be evaluated in the risk assessment for the forthcoming NFA
proposal. If the chromium poses a significant risk, it will be further investigated.

23.  Page 5-54, Paragraph 7; “The maximum risk-based concentration level for the RCRA
metal chromium VI is 390 mg/kg for the ingestion pathway for residential use (EPA
March 1995)”

In addition to chromium, barium in Table 5.5-3 has a concentration of 64 to 190 mg/kg.
The proposed 95th percentile of barium concentration in surface soils is 130 mg/kg
(Background Concentrations of Constituents of Concern to the SNL/NM ER Project and the
KAFB IRP, March 1996). Based upon this comparison, there has been a release of barium,
and the extent of the release must be investigated.

Response: Barium values will be evaluated in the risk assessment for the forthcoming NFA
proposal. If the chromium poses a significant risk, it will be further investigated.
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24.  Page 5-55 and 5-56, Table 5.5-2 Summary of Radioisotope Analyses at ER Site 103
Soil Scoping Sampling, July 1995 and Table 5.5-3 Summary of Metals Analyses...
A summary of the entire data set for the 13 surface soil samples must be included in the
work plan, instead of just the ranges; along with this, the proposed March 1996 Background
UTLs must be given. All sample locations must be shown on a map.

Response: Twelve surface samples were actually collected at ER Site 103. Sample locations are
shown on Figure 5.5-5 (see legend labeled Scoping Sample Location). Tables 5.5-2, 5.5-3,
5.5-4a, and 5.5-4b provide a summary of the entire data set for the 13 surface soil samples. The
number of samples has also been revised in the text of the work plan (page 5-54).

25.  General Comment about ER Site 103
The area where the crucibles were cut must be investigated. SNL must provide details
regarding the use and disposition of any coolant water and/or other coolants that were
associated with sawing operations.

Radiological anomalies were found over much of the southern and western portions of the
Large-Scale Melt Facility site. A map and table must be provided in the work plan showing
the locations and radiological activities of the confirmation samples.

Response: The crucible cutting operations took place on a large elevated stand west of the
buildings. The assembly was covered with a tarp during cutting operations to prevent the release
of spray to the environment. The cooling water and cuttings were retained in a pan under the
saw. The crucibles were cut in a maaner to minimize penetrating the radioactive material that
had impregnated them. When the sawing was completed, the cuttings and the water was
drummed. This waste and the radioactive crucibles were sent to the radioactive waste landfill.

The crucibles that remain on site were not used with molten depleted uranium. Some of these
reacted with hot steel. Others were from the Na reaction tests (Reference: ES&H Record Center
Number: ER/6134/1335/103/int/97-217). VCM Confirmatory Sampling Locations are shown on
Figure 5.5-5 (see legend symbol for Post-Cleanup Soil Sample Location).

ER Site 117 - Trenches (Building 9939

26.  Page 5-71, Table 5.6-2 Summary of Nonintrusive Sampling at ER Site 117 and
Page 5-70
There is disagreement between these two pages as to how the metals analysis will be done.
Analysis of total metals (not TCLP metals) must be performed to define the nature and
extent of a contaminant at an ER site.
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By

Because of the crucible washing process, all five sodium disposal pits must be sampled for
uranium, in addition to sodium. The sodium pit locations must be excavated to a depth of at

least 12 feet.

Response: Page 5-71, Table 5.6-2, has been modified to include analysis for total metals. This
table also lists an analysis to be conducted using gamma spectroscopy, which will include
uranium isotopes. Page 5-68, Section 5.6.5, has been modified to include “each pit will be
excavated by backhoe to a depth of at least 12 feet.
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