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1.0 PROJECT BACKGROUND AND REGULATORY HISTORY

This Investigation Report describes the Voluntary Corrective Action (VCA) that was completed
at the Long Term Environmental Stewardship (LTES) Site 1, Cable Debris Site, located in
Technical Area (TA) Ill of Sandia National Laboratories New Mexico (SNL/NM). The VCA
included the removal of surface debris from the site, including the surge basin and surrounding

area, confirmatory soil sampling, and other activities completed as part of site closure.

This VCA was conducted under Section VI.H.3 and 4 of the Compliance Order on Consent
(COOC) between the Department of Energy (DOE), Sandia Corporation, and the New Mexico
Environment Department (NMED) (NMED, 2004). The VCA was designed to accomplish
segregation and removal of the surface debris. After removal of the surface debris, soll
sampling was performed to confirm the site does not pose unacceptable risk to human health
and the environment. The cleanup is consistent with overall corrective action objectives and
requirements, and is consistent with the VCA process established in the COOC. Visual
surveys, along with final confirmatory sampling were used to verify the objectives were met. As
required by Section VI.H of the COOC, the VCA Plan (SNL/NM, 2008) was submitted to the
NMED on May 2008 and the field work started on August 2008. The NMED approved the VCA
Plan on October 25, 2008 (Bearzi, 2008). All field activities were completed by January 30,
2009, including demobilization and validation of the confirmatory soil sampling analytical results.
This Investigation Report presents the results of the VCA and was submitted to the NMED
within 90 days of completion of the VCA field work as required by the COOC.
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2.0 LTES SITE 1: CABLE DEBRIS SITE

2.1 Summary

SNL/NM personnel conducted a VCA at LTES Site 1 to remove solid waste and confirm there
are no known or specific environmental concerns at this site. The assessment was conducted
to determine whether environmental contamination was released to the environment via the
surface debris at the site. This report provides documentation that the site has been adequately
characterized, that no significant releases of contaminants to the environment occurred, and
that it does not pose a threat to human health or the environment under either the industrial or
residential land-use scenarios. The surface debris removal was completed on January 30,
20009.

Review and analysis of all relevant data for LTES Site 1 indicate that concentrations of
constituents of concern (COCs) at this site are below applicable risk assessment action levels
as well as confirm that no release to the environment from the debris is evident. However, if
NMED were to consider a release was evident and deem as a SWMU, then a determination of
Corrective Action Complete (CAC) without controls (NMED, 2004) is recommended for LTES
Site 1. This determination is based upon confirmatory soil sampling results that demonstrate
COCs released from the site into the environment occur at levels that are protective of human

health and the environment.

2.2 Site Description and Operational History

221 Site Description

The LTES Site 1 is located within the boundaries of Kirtland Air Force Base (KAFB) (Figure
2.2.1-1) in TA lll of SNL/NM on KAFB land permitted to the DOE. The LTES Site 1 consisted of
surface debris piles located primarily within a surge basin, with some minor debris located
outside the surge basin in the general vicinity. A surge basin is hole or depression that is part of
a drainage system that provides additional storage and retention of water during heavy rainfall
or flood events. The surge basin at the LTES Site 1 is a circular depression approximately 1.3

acres in size (Figure 2.2.1-2).
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Figure 2.2.1-1. Location of Cable Debris Site within Technical Area-Ill
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Three of the debris piles were primarily comprised of metal cables with other metal debris,
including rebar, steel pipe, tubes, weldments, welded steel fixtures, spent rocket motors and
powder actuated cable cutters. The remaining two piles in the surge basin were comprised
primarily of concrete rubble and rebar; one of these piles is located on the edge of the basin. In
addition, there are five smaller debris piles directly east of the surge basin which are primarily
comprised of small cobbles, fill dirt and some minor solid waste that includes paper, plastic, and
small metal debris. Based upon visual inspection, there was no indication that these piles contain
anything other than minor solid waste — no soil staining or other signs of contamination were

observed. Pre- and post-debris removal photographs of the site are provided in Annex A.

The area surrounding the surge basin is part of the east mesa and generally flat with a gentle
slope to the southwest (i.e., towards the Rio Grande). No major arroyo channels occur in the
area. Precipitation is low in the region (approximately 8 inches per year) and surface runoff is
minimal, except during major precipitation events. The area has been previously disturbed and
vegetation primarily consists of desert grasses, cacti, tumbleweeds, and other annual species

typical of disturbed areas of the east mesa ecosystem.

22.2 Operational History

The operational history at the LTES Site 1 is unknown. However, based on the available
information, this location has never been an active site and the contamination is limited to the
surface debris (i.e., solid waste) that was probably transported to the area from various test

areas. However, prior to 1995, no information is available and the precise origin of the debris is

unknown.
2.3 Land Use
231 Current Land Use

The current land use for LTES Site 1 is industrial (DOE et al., 1995).

2.3.2 Future/Proposed Land Use

The projected future land use for LTES Site 1 is industrial (DOE et al., 1995).
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3.0 VCA AND INVESTIGATORY ACTIVITIES

3.1 Summary

Between August 2008 and January 2009 a VCA was completed for the LTES Site 1. The
primary focus of the VCA was debris segregation, sizing, and final disposition. The debris was
processed to a manageable size, segregated, and disposed of either through recycling or waste
disposal paths. Confirmatory soil samples were collected after the debris was removed.
Sample locations were biased to the areas where debris was located. The samples were
primarily analyzed for target analyte list (TAL) metals using Environmental Protection Agency
(EPA) Method 6020, high explosives (HE) using EPA Method 8330, and radionuclides using
gamma spectroscopy. In addition, two waste characterization samples were also analyzed for
semi-volatile compounds (SVOCSs) using EPA Method 8270, and toxicity characteristic leaching
procedure (TCLP) metals using EPA Method 3005/ 3010. These activities and results are

discussed in the following sections.

3.2 VCA Field Implementation

Implementation of the VCA at LTES Site las documented in the NMED-approved VCA Plan
(SNL/NM, 2008) addressed two primary waste streams, metals and concrete. In addition,
assorted solid waste was generated during the sorting and segregation process. All three of

these waste streams are discussed below.

3.2.1 Metal

Segregation and sizing of the metal debris was conducted using a shear attachment on an
excavator. Once sized, all metal was placed into roll-off containers for recycling. A large round
steel target filled with concrete was dismantled during the metal segregation. The concrete was
removed from the steel target casing using a hammer attachment on the excavator, and the

resulting debris was then separated into its respective debris waste streams.

The Unexploded Ordnance Safety Officer (UXOSOQO) performed an initial visual inspection on the
metal debris piles for potential Unexploded Ordnance (UXO) debris. Potential UXO items found
included six powder actuated cable cutters, and several spent rocket motors and rocket motor

casings. These items were placed in a segregated staging area. None of the rocket motors
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were live. Of the 6 powder actuated cable cutters found onsite, only one of the cutters was

potentially “live”, and was taken by KAFB Explosive Ordnance Disposal (EOD) before disposal.

An  SNL/NM Radiation Control Technician (RCT) performed radiological surveys of
approximately 10% of metal debris. No radioactive contamination was detected as part of these
confirmatory surveys. Metal debris staged in roll-off containers was transported and recycled
offsite by a SNL/NM contractor.

3.2.2 Concrete

Concrete debris piles were mechanically screened using a Screen-All Plant. The Screen-All
Plant was fitted with a 2-inch screen deck to segregate the concrete from soil. Concrete for
recycling was required to meet the size specification of approximately 2-feet, by 2-feet, by 2-feet
maximum dimensions. Concrete determined to be greater than this size specification, after
screening, was sized using a hammer attachment on the excavator. A water truck was used to
spray water on the concrete debris piles to control dust throughout the screening activities. A
front-end loader with a bucket attachment was used to place the concrete debris onto the
screen deck. The concrete and other potential debris (metal, wood, and solid waste) was then
segregated from soil. The screened concrete was stockpiled directly on the ground surface and
later loaded and transported to the existing SNL/NM concrete recycling area in TA lll. The
screened soil was stockpiled in the bottom of the retention basin and confirmation soil samples
were collected (see Section 3.3 for sampling results).

Specific debris items, including a poly-lined 55-gallon drum full of stained soil, a burlap wrangler
bag containing activated carbon, and a lead acid battery were placed in a segregated staging
area. The lead acid battery was disposed of as hazardous waste through the SNL/NM
Hazardous Waste Management Facility (HWMF). In addition, several fragments of lead were
found along the east slope of the storm water retention basin. The lead fragments were
separated from the soil and other debris using the Screen-All Plant, screened for radiological

contamination, and re-used through the SNL/NM Lead Bank.

The UXOSO performed an initial visual inspection on the concrete debris piles. As this work
progressed the UXOSO continually inspected both the initial concrete debris piles and the
screened debris piles generated by the Screen-All Plant operations for any potential UXO debris

or items. No UXO debris or items were present in the initial or screened debris piles.
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An SNL/NM RCT performed radiological surveys of approximately 10% of the concrete debris.
No radioactive contamination was detected as part of these confirmatory surveys. All concrete

debris was processed for re-use through the SNL/NM concrete recycling program in TA lIl.

3.23 Solid Waste

A small volume of solid waste was generated during the concrete screening process. The solid
waste was segregated into the following three primary waste streams; general solid waste
(including metals, plastics, some construction debris, and trash), electrical cable of various

sizes, and wood. The quantity and disposition of the solid waste is summarized in Table 3.2-1.

3.24 Summary

Debris streams and quantities of existing materials at the LTES Site 1 are summarized in Tables
3.2-1 and 3.2-2.

Table 3.2-1 Quantity and Disposition of General Debris

Approximate

Debris Type Quantity Unit Disposition
Metal 5 30 yd® roll off container | Recycled Offsite
Concrete Rubble 150 Tons Recycled
Lead Fragments 1000-1500 Pounds SNL/NM Lead Bank
General Solid Waste 10 Yd? Sanitary Landfill via the

SNL/NM Solid Waste
Transfer Facility
Wood 400 Pounds Recycled
Electrical Cable 400 Pounds Recycled
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Table 3.2-2

Type and Quantity of Segregated Debris Iltems

Item Quantity Location Disposition
Spent Rocket Motors 9 Metal Debris Pile Recycled through
and Rocket Motor SNL/NM Reapplications
Casings High Risk Material
Program
Cable Cutters (spent) 5 Metal Debris Pile Recycled through
SNL/NM Reapplications
High Risk Material
Program
Cable Cutter (live) 1 Metal Debris Pile Picked up by KAFB
EOD
20 Gallon Drum with 1 Concrete Pile Disposed as Hazardous
Cable Cutter Actuator Waste through
Batteries SNL/NM HWMF
55 Gallon Overpacked |1 Concrete Pile Disposed as Solid
Drum with Stained Soil Waste through
SNL/NM HWMF
Activated Carbon 1 Burlap Concrete Pile; material Disposed as Hazardous
Wrangler was containerized in an | Waste through
Bag overpack container. SNL/NM HWMF
Lead Acid Battery 1 Concrete Pile Disposed of as
Hazardous Waste
through SNL/NM
HWMF
3.3 Investigation 2—Soil Sampling

Once the debris was sized, segregated, and stock piled; confirmatory soil sampling was

conducted in accordance with the technical approach, requirements, and procedures in the VCA
Plan (SNL/NM, 2008). On September 4 and September 9, 2008, surface soil samples were

collected from 25 locations, including four samples collected from the screened soil stockpile
that will remain onsite for use as fill material. Samples CDS-A1-0006-SS, CDS-A1-0006D-SS,
CDS-A1-0022-SS, and CDS-A1-0025-SS characterize the screened soil stockpile. All 25

confirmatory soil samples (plus the three duplicates for a total of 28 samples) that represent

post-VCA site conditions were analyzed for metals and HE. In addition, five of the 25 soil

samples were also analyzed for radionuclides.
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Two waste characterization samples were also collected: one sample was collected from the
55-gallon over packed drum containing stained soil and one sample was collected from the
granular activated carbon found during the debris removal. These samples were used for waste
characterization and final disposal purposes only, and do not represent post-VCA end-state
conditions (i.e., this material was removed from the site). Therefore, these analytical results
were used for proper waste disposal only and are not discussed further in Section 3.3.2. In
addition, these analytical results are not included in the data tables and the risk assessment
presented in Section 4.4 and Annex C. Figure 3.3-1 shows confirmatory soil sample locations
and Table 3.3-1 summarizes the sample location and date, laboratory analyses, and analytical

methods.

3.3.1 Soil Sampling Methodology

Surface (0 to 2-inch depth) confirmatory soil samples were collected at locations biased to the
areas where debris was located. 32 total samples (including 3 field duplicates, 2 waste
characterization and two equipment blanks) were collected for analysis. Radiological analyses
were only performed on 5 confirmatory samples, and TCLP metals and SVOCs analyses were
only performed on the 2 waste characterization samples for in the over packed drum and
granular activated carbon (one sample each). All samples were documented and handled in
accordance with applicable SNL/NM operating procedures and transported to off-site
laboratories for analysis.

Samples were collected by personnel from the Environmental Management (EM) Program to a
maximum depth of 2 inches using a spade or scoop. Soil was placed directly into sample
containers and the samples were immediately labeled and placed in a cooler and stored at 4°C.
Samples were delivered to the Sample Management Office (SMO) for processing and shipment
to General Engineering Laboratories, Inc for analysis. A completed Analysis Request and
Chain-of-Custody form (ARCOC) accompanied each shipment. Final confirmatory analytical
results were evaluated using EPA SW-846 criteria, the SNL/NM SMO “Procedure for
Completing the Contract Verification Review (CVR)" (SMO 05-03) (SNL/NM April 2007), and the
"Data Validation Procedure for Chemical and Radiochemical Data” (AOP [Administrative
Operating Procedure] 00-03) (SNL/NM, 2007) to verify data quality and defensibility. The
ARCOCs, and data validation documentation are provided in Annex B.
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Table 3.3-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for
LTES Site 1 Soil Samples

Sample Location Sample Analysis | Analytical Methods Sample Date
CDS-A1-0001-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08
CDS-A1-0002-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08
CDS-A1-0003-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0004-SS TAL Metals, HE, | EPA Methods 6020 and 8330, 09/09/08
Radionuclides Gamma spectroscopy
CDS-A1-0005-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08
CDS-A1-0006-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0006D-SS | TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0007-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0008-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08
CDS-A1-0009-SS TAL Metals, HE, | EPA Methods 6020 and 8330, 09/09/08
Radionuclides Gamma spectroscopy
CDS-A1-0010-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0011-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08
CDS-A1-0012-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0012D-SS | TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0013-SS TAL Metals, HE, | EPA Methods 6020 and 8330, 09/04/08
Radionuclides Gamma spectroscopy
CDS-A1-0014-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0015-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0016-SS TAL Metals, HE, | EPA Methods 6020 and 8330, 09/04/08
Radionuclides Gamma spectroscopy
CDS-A1-0017-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0018-SS TAL Metals, HE, | EPA Methods 6020 and 8330, 09/04/08
Radionuclides Gamma spectroscopy
CDS-A1-0018D-SS | TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0019-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0020-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0021-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0022-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0023-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0024-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0025-SS TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-0026-SS* | TAL Metals, HE, | EPA Methods 6020, 8330, and 8270 | 09/04/08
SVOCs, TCLP
Metals
CDS-A1-0027-SS" | TAL Metals, HE, | EPA Methods 6020, 8330, and 8270 | 09/04/08
SVOCs, TCLP
Metals
CDS-Al1-EB1 TAL Metals, HE | EPA Methods 6020, and 8330 09/04/08
CDS-A1-EB2 TAL Metals, HE | EPA Methods 6020, and 8330 09/09/08

' This sample is a waste characterization sample. Analytical results are not included in this report
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3.3.2 Soil Sampling Results

Analytical results for the final confirmatory soil samples that represent post-VCA conditions (28

samples including 3 duplicates) are presented and discussed in this section.

TAL Metals

TAL metals results for the 28 confirmation soil samples collected from the LTES Site 1 are
summarized in Table 3.3.2-1. Method detection limit (MDL) for the metals in soil analyses are
presented in Table 3.3.2-2. The following detections above background were reported:
e Four samples contained elevated arsenic levels ranging from 4.62 to 6.06J milligram per
kilogram (mg/kg), above the background concentration of 4.4 mg/kg.
e Seventeen samples contained elevated barium levels ranging from 137 to 245 mg/kg,
above the background concentration of 130 mg/kg.
o Twelve samples contained elevated beryllium levels ranging from 0.688 to 1.13 mg/kg,
compared to a background concentration of 0.65 mg/kg.
e One sample contained elevated chromium at 22.6J mg/kg, compared to a background
concentration of 21.8 mg/kg.
e Eleven samples contained elevated cobalt levels ranging from 5.21 to 8.91 mg/kg,
compared to a background concentration of 5.2 mg/kg.
¢ Nine samples contained elevated copper levels ranging from 15.5 to 261 mg/kg,
compared to a background concentration of 15.4 mg/kg.
o Twenty samples contained elevated lead levels ranging from 37.4J to 2000 mg/kg,
compared to a background concentration of 21.4 mg/kg.
¢ Nine samples contained elevated nickel levels ranging from 12.7 to 20.3 mg/kg,
compared to a background concentration of 11.5 mg/kg.
e Seventeen samples contained elevated vanadium levels ranging from 21.8 to 33.2
mg/kg, compared to a background concentration of 20.4 mg/kg.
¢ Nineteen samples contained elevated zinc levels ranging from 62.8 to 816 mg/kg,

compared to a background concentration of 62 mg/kg.
The MDLs for antimony, cadmium, and thallium were above their respective background

concentrations due to analytical sample dilution. There are no available background values for

iron.
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HE Compounds

HE compound analytical results for the 28 soil samples collected from the LTES Site 1 are
summarized in Table 3.3.2-3. MDLs for the HE soil analyses are presented in Table 3.4.2-4.

No HE compounds were detected in any of the soil samples.

Radionuclides

Consistent with the VCA Plan (SNL/NM, 2008), radiological analyses were requested for five of
the 25 confirmatory soil samples (not including duplicates) to confirm that radionuclides are not
COCs at the LTES Site 1. Gamma spectroscopy analytical results are summarized in Table
3.3.2-5. Cesium-137 was the only radionuclide detected at activity levels above the NMED-
approved background value. Cobalt-60 does not have a background value, but it was not

detected in the five samples.
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Confirmatory Soil Sampling, Metals Analytical Results

Table 3.3.2-1
Summary of LTES Site 1

Sample Attributes

Metals (EPA Method SW846 3005/SW846 3050) (mg/kg) *

Record ER Sample ID Sample | Aluminum Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead
Number” Depth(ft)
612009 CDS-A1-0001-SS 0-0.5 8160BJ 0.907 J (0.967) 1.49 64.2 0.385 0.207 6.8J 2.81 5.46 6710 9.27J
612009 CDS-A1-0002-SS 0-0.5 8160BJ 121 1.57 62.8 0.366 0.212 7.08J 2.79 6.25 6660 8.22J
611998 CDS-A1-0003-S 0-0.5 13400J ND (22) J 241 94 0.546 ND (120) 10.9 4.12 8.17 11100 7.62
612009 CDS-A1-0004-SS 0-0.5 9170BJ 1.48 2.35 93.2 0.424 0.269 7.753 3.33 6.25 7560 1247
612009 CDS-A1-0005-SS 0-0.5 7940BJ 1.35 1.65 71.5 0.376 0.26 7.24] 2.94 5.97 6960 13.7J
611998 CDS-A1-0006-SS 0-0.5 13000J 1.42J 3.87 140 0.519 ND (120) 12.2 4.61 21.6 11800 149
611998 CDS-A1-006D-SS 0-0.5 13300J ND (1.18) J 4.41 151 0.558 ND (120) 134 4.59 15.8 12600 2000
611998 CDS-A1-0007-SS 0-0.5 15400 1.54 3.59 151 0.598 ND (120) 13.6 5.42 15.8 12500 545
612009 CDS-A1-0008-SS 0-0.5 12600BJ 1.59 2.92 129 0.538 0.471 10.2J 4.27 9.57 9430 98.4J
612009 CDS-A1-0009-SS 0-0.5 11900BJ 3.1 245 105 0.491 0.555 10.8J 3.9 10.3 8900 94
611998 CDS-A1-0010-SS 0-0.5 122007 1.15 2.94 124 0.509 ND (120) 10.2 3.79 7.85 10600 50.1
612009 CDS-A1-0011-SS 0-0.5 8080BJ 0.892 J (0.962) 2.43 126 0.365 0.235 7.57J 4.02 5.91 7500 8.77J
611998 CDS-A1-0012-SS 0-0.5 19500J 0.592 J (0.975) 4.13 187 0.709 ND (120) 16.2 5.86 135 15100 90
611998 | CDS-A1-0012D-SS | 0-0.5 19400J 0.599 J (0.975) 4.15 189 0.736 ND (120) 17.6 6.06 261 26900 169
611998 CDS-A1-0013-SS 0-0.5 18100J 0.578 J (0.978) 3.97 190 0.707 ND (120) 15.6 5.58 12.9 14700 169
611998 CDS-A1-0014-SS 0-0.5 15400 1.08 3.62 169 0.615 ND (120) 13.7 4.97 10.9 13000 154
611998 CDS-A1-0015-SS 0-0.5 21900J ND (0.306) 4.37 221 0.852 ND (120) 18.9 6.91 15.5 17100 117
611998 CDS-A1-0016-SS 0-0.5 23000J 2.15 4.62 217 0.812 ND (120) 20 6.66 16.5 20400 166
611998 CDS-A1-0017-SS 0-0.5 25700 2.73J(4.87) 5.35J 239 1.13 ND (120) 20.8J 8.59 24.3J | 21900 | 527
611998 CDS-A1-0018-SS 0-0.5 20400 ND (0.306) 4.8 194 0.958 ND (120) 16.3J 6.79 18.5J | 18100 | 37.4J
611998 | CDS-A1-0018D-SS | 0-0.5 25400 2.25] (4.96) 6.06J 245 1.12 ND (120) 22.6J 8.91 27.5J | 22500 | 61.7J
611998 CDS-A1-0019-SS 0-0.5 13900 0.404 J (0.986) 3.68J 140 0.641 ND (120) 11.33J 4.99 10J 12200 | 15.33J
611998 CDS-A1-0020-SS 0-0.5 14600 0.486 J (0.984) 3517 156 0.724 ND (120) 12.6J 5.21 21.3J | 12600 573
611998 CDS-A1-0021-SS 0-0.5 9880 0.568 J (0.988) 2.86J 126 0.554 ND (120) 8.42J 3.88 7.373J 9340 9.32J
611998 CDS-A1-0022-SS 0-0.5 16600 ND (0.307) 3.86J 171 0.843 ND (120) 1357 5.83 11.5J | 13500 | 53.5J
611998 CDS-A1-0023-SS 0-0.5 13100 3.59 3.327J 137 0.641 ND (120) 127 4.84 13.9J | 11600 | 120J
611998 CDS-A1-0024-SS 0-0.5 12000 0.971J (0.977) 2.793 130 0.672 ND (120) 13.9J 4.3 10J 10800 | 109J
611998 CDS-A1-0025-SS 0-0.5 13500 1.79 3.08J 140 0.668 ND (120) 10.7J 4.67 11.2J | 11200 | 203J
Background concentration — Southwest Area| 69,957° 3.9 4.4 130 0.65 <1 21.8 5.2 15.4 NA 21.4
Supergroupd
Quality Assurance/Quality Control Samples (all in mg/L)
611998 CDS-A1-EB1 NA ND (0.005) ND (0.0005) ND (0.0015) | ND (0.0005) | ND (0.0001) 0.0239 0.00165J ND 0.00117 | 0.08 ND
(0.003) (0.0001) (0.0005)
612009 CDS-Al1-EB2 NA 0.0772 ND (0.0005) ND (0.0015) | 0.000917 J | ND (0.0001) 0.0189 ND (0.0015) ND 0.000401| ND ND
(0.002) (0.0001) |J(0.001) | (0.078) | (0.0005)
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Confirmatory Soil Sampling, Metals Analytical Results

Table 3.3.2-1 (continued)
Summary of LTES Site 1

Sample Attributes Metals (EPA Method SW846 3005/SW846 3050/SW846 7470/SW846 7471) (mg/kg)

Record ER Sample ID Sample Manganese Mercury Nickel Selenium Silver Thallium Vanadium Zinc
Number” Depth(ft)

612009 CDS-A1-0004-SS 0-0.5 173 ND (0.25) 7.17 ND (0.486) J ND (0.0994) ND (0.22) 1487 27.6
612009 CDS-A1-0005-SS 0-0.5 196 ND (0.25) 6.02 ND (0.491) ND (0.0994) ND (0.22) 11.8J 27.4
611998 CDS-A1-0006-SS 0-0.5 312 0.0144 9.72 ND (0.492) ND (0.0996) ND (2.4) 22.1 99.4
611998 CDS-A1-006D-SS 0-0.5 291 0.0145 9.94 ND (0.498) ND (0.0994) ND (2.4) 21.8 103
611998 CDS-A1-0007-SS 0-0.5 286 0.0149 10.8 ND (0.497) ND (0.0998) ND (2.4) 225 93.8
612009 CDS-A1-0008-SS 0-0.5 300 ND (0.25) 9.42 ND (0.492) J ND (0.099) ND (0.22) 17.47 93.9
612009 CDS-A1-0009-SS 0-0.5 238 ND (0.25) 8.38 ND (0.486) J ND (0.0982) ND (0.22) 16.1J 108
611998 CDS-A1-0010-SS 0-0.5 212 0.0126 8.36 ND (0.487) ND (0.099) ND (2.4) 22 55.1
612009 CDS-A1-0011-SS 0-0.5 149 ND (0.25) 8.02 ND (0.497) J ND (0.096) ND (0.22) 17.33J 30.8
611998 CDS-A1-0012-SS 0-0.5 303 0.0243 13.2 ND (0.489) ND (0.0975) ND (2.4) 275 816
611998 | CDS-A1-0012D-SS 0-0.5 374 0.0247 14.2 ND (0.491) ND (0.0975) ND (2.4) 28.4 250
611998 CDS-A1-0013-SS 0-0.5 315 0.0262 12.8 ND (0.486) ND (0.0978) ND (2.4) 27 148
611998 CDS-A1-0014-SS 0-0.5 297 0.0177 10.9 ND (0.485) ND (0.0977) ND (2.4) 24 126
611998 CDS-A1-0015-SS 0-0.5 397 0.0253 15.6 ND (0.484) ND (0.0988) ND (2.4) 29.9 189
611998 CDS-A1-0016-SS 0-0.5 351 0.0311 16 ND (0.498) ND (0.0982) ND (2.4) 30.5 645
611998 CDS-A1-0017-SS 0-0.5 460 0.0335 194 ND (0.484) J ND (0.487) ND (2.4) 315 147
611998 CDS-A1-0018-SS 0-0.5 344 0.0256 15.6 ND (0.494) J ND (0.493) ND (2.4) 26.9 112
611998 | CDS-A1-0018D-SS 0-0.5 428 0.0325 20.3 ND (0.495) J ND (0.496) ND (2.4) 33.2 150
611998 CDS-A1-0019-SS 0-0.5 257 0.013 10.8 ND (0.484) J ND (0.0986) ND (2.4) 21.6 48.3
611998 CDS-A1-0020-SS 0-0.5 282 0.0203 11.3 ND (0.496) J ND (0.0984) ND (2.4) 21.4 64.5
611998 CDS-A1-0021-SS 0-0.5 174 0.0086 J 7.81 ND (0.497) J ND (0.0988) ND (2.4) 18.5 31.6

(0.0114)

611998 CDS-A1-0022-SS 0-0.5 289 0.0189 12.7 ND (0.486) J ND (0.099) ND (2.4) 24.4 62.8
611998 CDS-A1-0023-SS 0-0.5 270 0.0147 10.2 ND (0.494) J ND (0.0984) ND (2.4) 20.4 97.9
611998 CDS-A1-0024-SS 0-0.5 278 0.0173 9.91 ND (0.484) J ND (0.0977) ND (2.4) 17.8 69.4
611998 CDS-A1-0025-SS 0-0.5 268 0.0154 9.89 ND (0.486) J ND (0.0996) ND (2.4) 20.3 92.7
Background concentration— Southwest Area 831° <0.25 115 <1 <1 <1.1 20.4 62
Supergroupd
Quality Assurance/Quality Control Samples (all in mg/L)

611998 CDS-Al-EB1 NA ND (0.001) ND (0.00003) ND ND (0.001) ND (0.0002) 0.000475 J (0.001) ND (0.003) ND (0.014)

(0.0005)
612009 CDS-A1-EB2 NA 0.00147 J ND ND ND (0.001) ND (0.0002) 0.000611 J (0.001) ND (0.003) ND (0.13)
(0.005) (0.00003)[UJ] (0.0005)

Note: Values in bold exceed background soil concentrations. J() = The reported value is greater than or equal to the MDL but is less than the practical quantitation
aEpA November 1986. limit, shown in parentheses.

banalysis request/chain-of-custody record. J = Analytical result was qualified as an estimated value.

Csamples were used for waste characterization and disposal only MDL = Method detection limit.

dDinwiddie September 1997. mg/kg = Milligram(s) per kilogram.

®From USGS (1994) NURE Data Program. Mg/L = Milligram(s) per liter.

EPA = U.S. Environmental Protection Agency. NA = Not applicable.

ft = Foot (feet). ND () = Not detected above the MDL, shown in parentheses.

ID = |dentification. SS = Surface soil sample.
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Table 3.3.2-2

Summary of LTES Site 1
Confirmatory Soil Sampling, Metals Analytical MDLs

Analyte Method Detection Limit (mg/kg) @
Aluminum 0.973-4.99
Antimony 0.297 - 3.01

Arsenic 0.286 -1.43

Barium 0.0969 - 0.497
Beryllium 0.0194 - 0.0998
Cadmium 0.0191 - 0.0956
Chromium 0.194 - 0.998

Cobalt 0.0191 - 0.0998

Copper 0.0388 - 1.91

Iron 1.95-95.6
Lead 0.0954 - 0.498
Manganese 0.954 - 3.98

Mercury 0.00131 - 0.0018

Nickel 0.0956 - 0.499
Selenium 0.477 - 0.499

Silver 0.096 - 0.971
Thallium 0.0382 - 0.0399
Vanadium 0.389-3.82
Zinc 0.382 -2

aEPA November 1986.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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Table 3.3.2-3
Summary of LTES Site 1
Confirmatory Soil Sampling, HE Compound Analytical Results

Record ER Sample ID Sample HE
Number Depth(ft) | (EPA Method SW846 3535/SW846
8330?) (ug/kg)
612009P CDS-A1-0001-SS 0-0.5 ND (50)
612009 CDS-A1-0002-SS 0-0.5 ND (50)
611998 CDS-A1-0003-S 0-0.5 ND (50)
612009 CDS-A1-0004-SS 0-0.5 ND (50)
612009 CDS-A1-0005-SS 0-0.5 ND (50)
611998 CDS-A1-0006-SS 0-0.5 ND (50)
611998 CDS-A1-006D-SS 0-0.5 ND (50)
611998 CDS-A1-0007-SS 0-0.5 ND (50)
612009 CDS-A1-0008-SS 0-0.5 ND (50)
612009 CDS-A1-0009-SS 0-0.5 ND (50)
611998 CDS-A1-0010-SS 0-0.5 ND (50)
612009 CDS-A1-0011-SS 0-0.5 ND (50)
611998 CDS-A1-0012-SS 0-0.5 ND (50)
611998 CDS-A1-0012D-SS 0-0.5 ND (50)
611998 CDS-A1-0013-SS 0-0.5 ND (50)
611998 CDS-A1-0014-SS 0-0.5 ND (50)
611998 CDS-A1-0015-SS 0-0.5 ND (50)
611998 CDS-A1-0016-SS 0-0.5 ND (50)
611998 CDS-A1-0017-SS 0-0.5 ND (50)
611998 CDS-A1-0018-SS 0-0.5 ND (50)
611998 CDS-A1-0018D-SS 0-0.5 ND (50)
611998 CDS-A1-0019-SS 0-0.5 ND (50)
611998 CDS-A1-0020-SS 0-0.5 ND (50)
611998 CDS-A1-0021-SS 0-0.5 ND (50)
611998 CDS-A1-0022-SS 0-0.5 ND (50)
611998 CDS-A1-0023-SS 0-0.5 ND (50)
611998 CDS-A1-0024-SS 0-0.5 ND (50)
611998 CDS-A1-0025-SS 0-0.5 ND (50)
Quality Assurance/Quality Control Samples (all in ug/L)

611998 CDS-A1-EB1 NA R
612009 CDS-A1-EB2 NA R

aEPA November 1986.
bAnalysis request/chain-of-custody record.

Csamples were used for waste characterization and disposal only
EPA = U.S. Environmental Protection Agency.

ft = Foot (feet).
HE = High explosive(s).
ID = Identification.

ug/kg = Microgram(s) per kilogram.

NA = Not applicable.

ND ()= Not detected above the MDL, shown in parentheses.
R = Rejected value.

SS = Surface soil sample.
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Table 3.3.2-4
Summary of LTES Site 1
Confirmatory Soil Sampling, HE Compound Analytical MDLs

HE EPA Method Detection
Analyte Limit? (ug/kg)

1,3,5-Trinitrobenzene 50
1,3-Dinitrobenzene 50
2,4,6-Trinitrotoluene 50
2,4-Dinitrotoluene 50
2,6-Dinitrotoluene 50
2-Amino-4,6-dinitrotoluene 50
2-Nitrotoluene 50
3-Nitrotoluene 50
4-Amino-2,6-dinitrotoluene 50
4-Nitrotoluene 50
HMX 50
Nitro-benzene 50
RDX 50
Tetryl 50

aEPA November 1986.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.

png/kg = Microgram(s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.

Tetryl = Methyl-2,4,6-trinitrophenylnitramine.
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Table 3.3.2-5
Summary of LTES Site 1
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results

Sample Attributes Activity (EPA Method 901.13) (pCilg)
Sample Cesium-137 Cobalt-60 Uranium-235 Uranium-238

Record Depth

NumberP ER Sample ID (t) Result Error® Result Error® Result Error® Result Error®

612009 CDS-A1-0004-SS 0-0.5 0.124 .0271 |ND (0.0117) -- ND (0.069) -- ND (0.596) --

612009 CDS-A1-0009-SS 0-0.5 0.137] .0286 |ND (0.0169) -- ND (0.0655) -- 0.526 J .239

611998 CDS-A1-0013-SS 0-0.5 0.307 .047 ND (0.0134) -- ND (0.0767) -- 0.963J 713

611998 CDS-A1-0016-SS 0-0.5 0.341] .0398 |ND (0.0121) - ND (0.0627) - 0.725J .594

611998 CDS-A1-0018-SS 0-0.5 0.398 .0397 ND (0.014) - ND (0.0796) - ND (0.703) --
Background concentration-Southwest Area 0.079 NA NE NA 0.16 NA 1.4 NA
Supergroupd

Note: Values in bold exceed background soil activities.
3EPA November 1986.

bAnalysis request/chain-of-custody record.

°Two standard deviations about the mean detected activity.
dDinwiddie September 1997.

EPA = U.S. Environmental Protection Agency.

ft = Foot (feet).

ID = ldentification.

MDA = Minimum detectable activity.

NA = Not applicable.

ND () = Not detected above the MDA, shown in parentheses.
pCilg = Picocurie(s) per gram.

SS = Surface soil sample.
-- = Error not calculated for nondetect results.
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3.3.3 Quiality Assurance/Quality Control Samples and Data Validation Results

Quality assurance/quality control samples were collected at an approximate frequency of 1 per
20 field samples. These included duplicate and equipment blank (EB) samples. Agueous EB
samples were collected at an approximate frequency of 1 per 20 site samples to check for
potential cross-contamination between sample locations via sampling equipment. The EB

samples were analyzed for the same analytical parameters as the soil samples.

All laboratory data were reviewed and evaluated according to SNL/NM ER Project “Data
Validation Procedure for Chemical and Radiochemical Data,” Administrative Operating
Procedure (AOP) 00-03 (SNL/NM, 2007). In addition, SNL/NM Department 7713 (Radiation
Protection Sample Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results
according to “Laboratory Data Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2
(SNL/NM, 2007). Based upon these reviews and evaluations, the data are acceptable for use in
this request for a determination of CAC without controls. Annex B contains the data validation

reports for the samples collected at this site.

3.4 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and
extent of possible COC releases. There are no further data gaps regarding characterization of
LTES Site 1.

3-17



4.0 CONCEPTUAL SITE MODEL

The conceptual site model for LTES Site 1, is shown in Figure 4.0-1 and is based upon

the COCs identified in the soil samples collected from beneath the debris removed from this site
and the potential exposure pathways. This section summarizes the nature and extent of
contamination, the environmental fate of the COCs, and a summary of the site risk assessment

(human health and ecological) presented in Annex C.

4.1 Nature and Extent of Contamination

Potential COCs at LTES Site 1 are TAL metals and HE compounds based on the surface debris
at the site. No HE compounds were detected in any of the soil samples collected at this site.

As summarized in Section 3.3.2, multiple metals were detected above the NMED-approved
maximum background concentrations for SNL/NM Southwest Area Supergroup soils. When a
metal concentration exceeded its maximum background screening value, it was considered
further in the risk assessment process. Two of the four representative gamma spectroscopy
radionuclides, cesium-137 and cobalt-60, were either detected at activities exceeding the
corresponding background level (cesium-137) or did not have a corresponding background level

available (cobalt-60) and were also evaluated in the risk assessment process.

4.2 Environmental Fate

Potential COCs may have been released into the shallow subsurface via leaching and transport
in surface water as it percolates downward. However, the primary COCs (metals) are relatively
immobile and transport though the shallow subsurface (i.e., vadose zone) is unlikely. The depth
to groundwater at the site (approximately 485 feet below ground surface (bgs)) and the
correspondingly thick vadose zone precludes migration of potential COCs into the groundwater
system. The potential pathways to receptors include soil ingestion, dermal contact, and
inhalation, which could occur as a result of receptor exposure to contaminated surface soil at
the site. No intake routes through plant, meat, or milk ingestion are considered appropriate for
either the industrial or residential land-use scenarios. Annex C provides additional discussion
on the fate and transport of COCs at LTES Site 1.

Table 4.2-1 summarizes the potential COCs for LTES Site 1. All potential COCs were retained

in the conceptual site model and were evaluated in both the human health and ecological risk
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Table 4.2-1
Summary of Potential COCs for LTES Site 1

COCs Detected or

Number of
Samples Where
COCs Detected or

(pCilg)

with Concentrations Maximum with Concentrations
Greater than Background Maximum Greater than
Background or Limit/Southwest Concentration® Average Background or
Number of Nongquantified Area Supergroup® (All Samples) Concentrationd Nongquantified
COC Type Samples? Background (mg/kg) (mg/kg) (mg/kg) Background®
HE Compounds 28 None NA NA NA NA
TAL Metals 28 Arsenic 4.4 6.06 3.44 4
28 Barium 130 245 149 17
28 Beryllium 0.65 1.13 0.645 12
28 Chromium 21.8 22.6J 12.9 1
28 Cobalt 5.2 8.91 5.02 11
28 Copper 154 261 21.6 9
28 Iron NA 26900 12974 NA
28 Lead 21.4 2000 181 20
28 Nickel 115 20.3 11.0 9
28 Vanadium 204 33.2 22.0 17
28 Zinc 62 816 136 19
Radionuclides | Gamma Spectroscopy 5 Cesium-137 0.079 0.398 0.261 5

@Number of samples includes duplicates.

bDinwiddie September 1997.

®Maximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above

background.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples.

€See appropriate data table for sample locations.
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy.

COC = Constituent of concern.

HE = High explosive(s).

J =

MDA = Minimum detectable activity.
MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.

NA = Not applicable.
pCi/lg = Picocurie(s) per gram.

Analytical result was qualified as an estimated value.
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assessments. The current and future land use for LTES Site 1 is industrial (DOE et al., 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation.
The major exposure route modeled in the human health risk assessment is soil ingestion for
COCs. The dermal pathway is included because of the potential for receptors to be exposed to

the contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at LTES Site 1.

4.3 Site Assessment

Site assessment at LTES Site 1 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C

discusses the risk assessment in more detail.

4.3.1 Summary

The site assessment concluded that LTES Site 1 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be

low.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at LTES Site 1.

This section summarizes the results.

43.2.1 Human Health

LTES Site 1 has been recommended for an industrial land-use scenario (DOE et al., 1995).
Because metals were detected above background it was necessary to perform a human health
risk assessment analysis for the site. Annex C provides a complete discussion of the risk

assessment process, results, and uncertainties. The risk assessment process provides a
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Metals Data Validation Results



Memorandum

DATE: October 29, 2008
TO: File
FROM: David Schwent

SUBJECT: Inorganic Data Review and Validation - SNL
Site: Cable Debris Site Sampling
AR/COC: 611998
SDG: 215227/215230/215231/215232
Laboratory: GEL
Project/Task No: 96750.01.03.06

See the attached Data Validation Worksheets for supporting documentation on the data review
and validation. This validation was performed according to SNL/NM ER Project AOP 00-03
Rev 2.

Summary

The samples were prepared and analyzed with accepted procedures using methods EPA6010
(ICP), EPA6020 (ICP-MS) and EPA7470A/7471A (CVAA). Problems were identified with the
data package that result in the qualification of data.

ICP Analysis:

Blanks: Sb of Batch 791944 was detected in the initial calibration blank (ICB),
continuing calibration blank (CCB), and method blank (MB) at concentrations > the
method detection limit (MDL) but < the practical quantitation limit (PQL). The
associated result of sample 215230-001 was a detect <5X the highest calibration blank
concentration and <5X the MB concentration and will be qualified “22U,B,B3” at 5X the
value of the ICB (ug/l) (highest blank value).

MS: The MS percent recovery (%R) for Sb of Batch 791944 was <75% but >30%. The
associated result of sample 215230-002 was a detect and will be qualified “J-,MS3”; the
associated results of samples -001 and -003 were non-detects (NDs) and will be qualified
“UJ,MS3.” It should be noted that the result of sample -001 was qualified “U” (ND) due
to blank contamination and will be further qualified “UJ” due to the low MS %R, as
shown on the sample findings summary.

ICP-MS Analysis:

Blanks: Ca of Batch 791975 was detected in the MB at a concentration > the MDL but <
the PQL. The associated result of sample 215232-001 was a detect <5X the MB
concentration and will be qualified “0.10U,B” at 5X the value of the MB (mg/l).
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