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1.0 Introduction

This Munitions Constituent (MC) data summary was prepared by Shaw Environmental, Inc. for
the U.S. Army Corps of Engineers (USACE), Tulsa District, under Contract No. W912BV-07-D-
2004, Task Order No. 0007, and presents a compilation of MC data from previous investigations
at Munitions Response Sites (MRS) Site 27 — South Test Area/Bomb Test Area (LHAAP-001-R)
and Site 54 — Ground Signal Test Area (LHAAP-003-R) at the former Longhorn Army
Ammunition Plant (LHAAP), Karnack, Texas (Figure 1-1). This MC data summary for
LHAAP-001-R and LHAAP-003-R was developed in response to the regulatory request that all
MC data collected for the two MRS sites be compiled in one stand alone document. This report
was generated based on information presented in previous investigations. It is noted that the MC
Summary resummarizes metals and explosives, as well as other constituent data that were used
to characterize risk for the IRP No Further Action (NFA) Record of Decision (ROD) that was
approved in 1998 for both sites. Although the non-MC data is not relevant to the MC data set, it
is included here because it is not easily extracted from the original data sets and evaluations.
Perchlorate data for environmental media were collected at the two sites after the 1998 ROD was
signed.

Data summary tables from previous investigation reports are attached to this report. The
following conservative comparison criteria were utilized for evaluation of the data:

e Soil and sediment: Texas Commission on Environmental Quality (TCEQ) soil
medium-specific concentrations (MSC) for industrial use based on groundwater
protection (GWP-Ind) values. The GWP-Ind values were utilized instead of the soil
MSC as a more conservative comparison criteria.

e Groundwater: maximum contaminant levels (MCLSs) and, where not available, TCEQ
groundwater MSC for industrial use (GW-Ind)

« Surface water: MCLs and, where not available, Texas surface water quality standards
since Caddo Lake is a drinking water source

Although this MC data summary confirms the determination of no risk to human health or the
environment in soil as identified in the Engineering Evaluation/Cost Analysis (EE/CA) (CAPE,
2007), additional groundwater sampling conducted by EPA in 2009 resulted in some uncertainty
with regard to MC in groundwater (USEPA, 2010). Both metals and perchlorate were detected
above screening levels by EPA, although the single exceedance of the perchlorate GW-Ind in a
well at LHAAP-001-R was not confirmed by U.S. Army’s split sample result. USEPA, TCEQ,
and U.S. Army have agreed to address the metals constituents in the groundwater as stated in the
U.S. Army letter dated March 10, 2011 under the 1998 IRP RODs (U.S. Army, 2011, USEPA,
2011).

A-E Contract No. W912BV-07-D-2004, TO No. 007 1_ 1 Shaw Project No. 133363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011
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2.0 The South Test Area/Bomb Test Area, LHAAP-001-R

2.1  Site Description and History

The Site 27 — South Test Area/Bomb Test Area (LHAAP-001-R) is approximately 79 acres and
located southeast of Avenue P and the magazine area at the end of 70th Street, near the southern
boundary of LHAAP (Figure 1-1). The site was identified in the U.S. Army Closed,
Transferring, and Transferred Range/Site Inventory as 6.75 acres in size; however, a 1981 aerial
photograph, historical records, a site visit, and a teleconference on 17 May and 18 May 2005
between USACE and U.S. Army Environmental Center (USAEC) indicate the site should be
79 acres including Demolition Sub Areas 1, 2 and 3.

The South Test Area/Bomb Test Area is co-located with the Installation Restoration Program
(IRP) site LHAAP-27 for which a NFA ROD under Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) for Hazardous, Toxic, and Radioactive Waste
(HTRW) was signed with regulatory concurrence in January 1998 (USACE, 1998).

The South Test Area/Bomb Test Area site was constructed in 1954 and used by Universal Match
Corporation for testing M120A1 photoflash bombs produced at the facility until about 1956. The
bombs were tested by exploding them in the air over an elevated, semi-elliptical earthen test pad.
Bombs awaiting testing were stored in three earth-covered concrete bunkers. The bombs tested
were 150-pound M120/M120A photoflash bombs filled with photoflash powder and containing a
black powder booster charge for bursting the bomb and a timed nose fuze.

During the late 1950s, illuminating signal devices were also demilitarized within pits excavated
in the vicinity of the test pad at the site. During the early 1960s, leaking production items such
as XM40E5 "button bombs" may have been demilitarized by detonation in the South Test
Area/Bomb Test Area (LHAAP-001-R) or the Ground Signal Test Area (LHAAP-003-R). The
XMA40E5 was a small (approximately 1- by 1.25-inch) anti-intrusion mine also referred to as a
"Gravel" Mine, which exploded on impact. Leaking white phosphorus (WP) munitions were
disposed of in this area, although no primary source documentation concerning this effort was
located. Occasional leaking WP munitions were burned at the site as a demilitarization activity.
Other sources indicate that possibly 3- to 4-pound canisters of WP were demilitarized in the
vicinity of the test pad. The 1984 LHAAP Contamination Survey (Environmental Protection
Systems, Inc. [EPS], 1984) stated the area has been relatively inactive since the early 1960s and
no disposal or testing activities were carried out in this area.

Based on the visual confirmation of Munitions and Explosives of Concern (MEC), the South
Test Area/Bomb Test Area was identified as an MEC area of concern. Based on the potential

A-E Contract No. W912BV-07-D-2004, TO No. 007 2_ 1 Shaw Project No. 133363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011
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presence of WP and to address the WP data gap, the South Test Area/Bomb Test Area was also
identified as a MC area of concern.

2.2 Previous Environmental Investigations

Environmental media including soil, groundwater, surface water, and sediment have been
sampled and analyzed to identify potential contamination, including site-related MC.
Investigations were conducted during the environmental contamination survey, multiple phases
of the remedial investigation (RI), basewide perchlorate investigation, contaminants
investigation, site inspection (Sl), and the EE/CA. The on-site sample locations are shown on
Figures 2-1 and 2-2. Tables 2-1, 2-2, and 2-3 provide the maximum concentrations of
contaminants in soil, groundwater, surface water, and sediment, respectively, at the site. Data
summary tables from previous investigation reports are included in Appendix A. In response to
U.S. Environmental Protection Agency’s (USEPA) comments on the Draft MC Summary
Report, tables listing all parameters analyzed for each previous sampling event, including
associated analytical methods and detection limits, are also included in Appendix A.

2.2.1  Environmental Contamination Survey

In 1982, the site was investigated by EPS for U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA) (EPS, 1984).

2.2.1.1 Soil Investigation

Three surface soil samples (0401, 0402, and 0403) were collected and analyzed for metals,
explosives, and anions. Chromium and lead were detected at maximum concentrations of 16.3
and 26.3 milligrams per kilograms (mg/kg) which exceeds their GWP-Ind values of 10 and
1.5 mg/kg, respectively. All other metals were detected at concentrations lower than their
respective GWP-Ind values and at levels similar to background values. 2,4,6- trinitrotoluene
(TNT) was detected in the surface soil samples from locations 0401 and 0402 at concentrations
of 10,150 and 4,610 micrograms per kilogram (ug/kg), respectively. The TNT concentration of
10,150 pg/kg at sample location 0401 exceeded the GWP-Ind value of 5,100 pg/kg. Reference
Appendix A, Pages A-1 and A-2, Tables 11-1 and 11-1b, respectively.

2.2.1.2 Groundwater Investigation

Two monitoring wells (MW-131 and MW-132) were installed and groundwater samples were
collected from the wells. The water samples from both wells were analyzed for metals,
explosives, and anions. In addition, groundwater from well MW-131 was analyzed for volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCSs), and pesticides. Except
for cadmium and thallium, all other metals were detected at concentrations lower than their
respective GW-Ind values or the MCLs. Cadmium and thallium were detected at maximum
concentrations of 0.009 and 0.1 milligrams per liter (mg/L) above their MCL of 0.005 and

A-E Contract No. W912BV-07-D-2004, TO No. 007 2_2 Shaw Project No. 133363
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0.002 mg/L, respectively. Ethylene glycol and di-n-butylphthalate were the only SVOCs
detected at concentrations of 24 and 52 micrograms per liter (ug/L), respectively, in well MW-
131. Both detected SVOCs were below their respective GW-Ind values. Phthalates are a
common laboratory contaminant. No VOCs or explosives were detected. Reference
Appendix A, Pages A-17 and A-18 through A-21, Tables 11-6 and 11-6b, respectively.

2.2.2 Phase | Remedial Investigation
In 1993, Ebasco Services, Inc. (Ebasco), completed a Phase | RI. Soil, groundwater, surface
water, and sediment samples were collected during the RI activities (Ebasco, 1993).

2.22.1 Soil Investigation

Ten borings, 27SB30 through 27SB39, were completed at the site and 20 soil samples were
collected from the borings. Soil samples were collected from several depth intervals ranging
from the surface to 8 feet below the ground surface (bgs). In addition, four surface soil samples
(SS01 through SS04) were collected from the four cratered areas west of the test pad to identify
contaminants from detonated explosives. All soil samples were analyzed for metals, VOCs,
SVOCs, explosives, and anions. Additionally, samples from six borings were analyzed for
pesticides and herbicides.

Soil analytical results indicated that three metals; arsenic, chromium, and lead at maximum
concentrations of 2.3, 22.2, and 9 mg/kg were detected in soil samples at above their respective
GWP-Ind values of 1, 10, and 1.5 mg/kg, respectively. Except for two phthalates; bis(2-
ethylhexyl)phthalate and di-n-butylphthalate detected in a few soil samples and at concentrations
that were lower than their respective GWP-Ind values, no other SVOCs were detected.
Phthalates are a common laboratory contaminant. No VOCs, explosives, pesticides, or herbicides
were detected. Reference Appendix A, Pages A-4 through A-8 and A-9 through A-11, Tables
11-2 and 11-2b, respectively.

2.2.2.2 Groundwater Investigation

Groundwater samples were collected from existing monitoring wells MW-131 and MW-132.
Groundwater from the wells was analyzed for metals, VOCs, SVOCs, explosives, and anions.
Groundwater analytical results indicated that barium was the only metal detected at 0.25 mg/L.
This concentration is well below the barium MCL of 2 mg/L. No VOCs, SVOCs, or explosives
were detected. Reference Appendix A, Pages A-17 and A-18 through A-21, Tables 11-6 and
11-6b, respectively.

In addition, ten groundwater grab samples (27GG30 through 27GG39) were collected from the
soil borings. Samples were collected from the borings to obtain preliminary field screening data
for potential contaminants in groundwater underlying the site. Groundwater grab samples were
analyzed for explosives, anions, total organic halogens, and total organic carbon. Analytical

A-E Contract No. W912BV-07-D-2004, TO No. 007 2_3 Shaw Project No. 133363
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results indicated that nitrobenzene and royal demolition explosive [(hexahydro-1,3,5-trinitro-
1,3,5-triazine) (RDX)] at concentrations of 6.58 and 18.4 pg/L, respectively, were detected in
sample 27GG33, collected from the boring located in the cratered hillocks west of the test pad.
Both nitrobenzene and RDX were detected at concentrations that were below their respective
GW:-Ind values of 51.1 and 3,100 ug/L, respectively. Reference Appendix A, Page A-22,
Paragraph 1.

2.2.2.3 Surface Water and Sediment Investigation

Four surface water and four sediment samples were collected from site drainage ditch locations
(SW/SD03 and SW/SDO04) (Figure 2-1) and Harrison Bayou (SW/SD02 and SW/SDO05)
(Figure 2-2). Surface water and sediment samples were analyzed for metals, VOCs, SVOCs,
explosives, and anions. Results indicated that metals were detected sporadically in both surface
water and sediment samples. The two metals detected in surface water, barium and lead, were
both at concentrations that were below comparison criteria. Out of the seven metals detected in
sediment samples, only three metals: arsenic, barium, and lead were detected at maximum
concentrations of 1.1, 254, and 9 mg/kg that were above their respective GWP-Ind values of 1,
200, and 1.5 mg/kg, respectively. Except for di-n-butylphthalate in two of the sediment samples
at concentrations lower than the GWP-Ind, all other SVOCs were below detection limits in both
surface water and sediment samples. Phthalates are a common laboratory contaminant. No
VOCs or explosives were detected in surface water and sediment samples. Reference
Appendix A, Pages A-24, A-25 through A-27, A-28, and A-29 through A-31, Tables 11-8,
11-8b, 11-9, and 11-9b, respectively.

2.2.3 Phase Il Remedial Investigation

In 1994, Sverdrup completed a Phase 1l RI. Soil and groundwater samples were collected from
the site (Sverdrup, 1995).

2.2.3.1 Soil Investigation

Because explosives were detected in a groundwater grab sample from boring 27SB33, four
additional soil borings were installed in the vicinity and completed as monitoring wells
(27WWO01 through 27WW04). A total of 12 soil samples were collected from the soil borings.
Soil samples were analyzed for metals, explosives, and anions. Arsenic, barium, chromium, and
lead were detected at maximum concentrations of 5.2, 639, 15.4, and 12.6 mg/kg that were above
their respective GWP-Ind values of 1, 200, 10, and 1.5 mg/kg, respectively. No explosives were
detected. In addition, three surface soil samples (27SS21, 275522, and 275S523) were collected
and analyzed for chromium and mercury. Only chromium was detected at a maximum
concentration of 10.6 mg/kg (27SS21), slightly above the GWP-Ind value of 10 mg/kg in the
surface soil samples. Reference Appendix A, Pages A-12, A-13, and A-14, Tables 11-3, 11-4
and 11-4b, respectively.
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2.2.32 Groundwater Investigation

Groundwater samples were collected from each of the newly installed monitoring wells. The
water samples were analyzed for metals, SVOCs, explosives, and anions. All metals were
detected at concentrations below their respective MCLs. No explosives or SVOCs were
detected. Reference Appendix A, Pages A-22 and A-23, Tables 11-7 and 11-7b, respectively.

224  Risk Assessment

In 1997 USACE conducted a baseline risk assessment to support site management decisions for
the site. Potential human health and ecological impacts resulting from contaminant releases at
the site in the absence of remediation were evaluated. Chemicals of potential concern (COPCs)
evaluated included metals present in both site soils and ditch sediments. COPCs in groundwater
included metals within background ranges and below drinking water standards except for nickel
that exceeded its MCL. No organics were detected in any medium at the site. For human health
evaluation, carcinogenic risk estimates were well within the acceptable range at 1 x 107 and
3 x 10™ for current recreational and future industrial land uses, respectively. Non-cancer hazard
indices were below the critical value of 1.0 at 1 x 10 (current land use) and 6 x 10 (future
industrial land use). Despite elevated concentrations of nickel in groundwater, exposure to this
metal via groundwater ingestion was a minor contributor to overall non-carcinogenic risk (hazard
quotient of 0.13). Based on these results, no unacceptable risks to human health were identified
for the South Test Area/Bomb Test Area (USACE, 1997).

Screening-level ecological risks for the site were driven solely by metals present in soil at
concentrations approximating background values. Four metals: barium, chromium, lead, and
nickel were identified as main contributors to screening level risk estimates. Based on these
conservative analyses, no ecological concerns were associated with the site and further
ecological evaluations and remediation are unwarranted.

2.24.1 Supplemental Soil Sampling and Risk Characterization

In August 1996, the USACE collected surface soil samples from nine locations (RASS27-01
through RASS27-09) in support of the risk assessment for the site. The nine surface soil samples
were collected from an elevated “pad” area formerly used in testing photo flash bombs at the
site. The area covers approximately one-third of an acre and is located in the vicinity of former
soil boring 0402 (Figure 2-1). As the area represents a potential location for accumulation of
surface contaminants, the primary objective was to evaluate this limited area as a potential “hot
spot” for human exposure and to evaluate the potential for explosives, in particular TNT, in
surface soils at this location. Additionally, these samples were collected to evaluate the
similarity between chemical concentrations in 0- to 6-inch-soil-depths and slightly deeper depths
utilized in original risk evaluations and expansions of the numbers of metals used in risk
characterization. The soil samples were analyzed for explosives including 2,4,6-TNT. In
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addition, samples from four locations (RASS27-02, RASS27-04, RASS27-06, and RASS27-08)
were analyzed for 11 metals (arsenic, barium, cadmium, chromium, lead, mercury, nickel,
selenium, silver, antimony, and thallium). In February 1997, surface soil samples were collected
at the four locations (RASS27-02, RASS27-04, RASS27-06, and RASS27-08) and analyzed for
12 metals (aluminum, beryllium, calcium, cobalt, copper, iron, potassium, manganese,
magnesium, strontium, vanadium and zinc). The sampling was initiated to support additional
human health risk characterization for a limited area identified during the original risk
assessment results as a potential “hot spot” area for human exposure.

Soil analytical results (Appendix A, Page A-44, Table 4A-1) indicated that metals including
arsenic (13.1 mg/kg), beryllium (1.16 mg/kg), and chromium (36.3 mg/kg) were detected at
concentrations that were generally higher than those of previous sampling events and above their
respective GWP-Ind values, while barium (123 mg/kg) and nickel (2.41 mg/kg) levels were
lower than those of previous sampling events and lower than their respective GWP-Ind values of
200 and 204.4 mg/kg, respectively. Vanadium was detected at a maximum concentration of
72.4 mg/kg, slightly above the GWP-Ind value of 72 mg/kg. No explosive compounds were
detected in any soil samples from the area. Reference Appendix A, Pages A-15 and A-16,
Tables 11-5 and 11-5b, respectively.

While risk calculations based on the additional sampling at the limited site area were higher than
original estimates for the site as a whole, all estimates were within acceptable risk ranges. For
human health evaluation, carcinogenic risk estimates of 3 x 10® and 5 x 10™ were obtained for
current recreational and future industrial land uses, respectively. Non-cancer hazard indices
were below the critical value of 1.0 at 9 x 107 (current land use) and 9 x 107 (future industrial
land use). The additional risk evaluation substantiated conclusions of the original assessment
and failed to support the need for site remediation for protection of human health (USACE,
1997).

Based on the results of the investigations and the risk assessment, a no further action ROD under
CERCLA for HTRW was signed with regulatory concurrence in January of 1998 for
LHAAP-001-R.

2.25 Perchlorate Investigation

225.1 Soil

In May and October 2000, a total of 26 soil samples were collected from 13 soil borings
(27SBO01 through 27SB13) and analyzed for perchlorate (Solutions to Environmental Problems
[STEP], 2005). Two samples were collected from each boring from two depth intervals: 0 to
0.5 feet and 1 to 2 feet bgs. Perchlorate was detected in only one of the 26 soil samples at a
concentration of 28.9 ug/kg, a level lower than the GWP-Ind value of 7,200 pg/kg. Reference
Appendix A, Pages A-32 and A-34, Tables 1-17 and 1-18b, respectively.
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2.25.2 Groundwater

During three consecutive quarterly sampling events, groundwater samples were collected from
existing shallow monitoring wells to determine whether perchlorate contamination had occurred
in the underlying groundwater as a result of past historical activities. The six monitoring wells
are located in areas with the highest potential for impact from site activities and in the direction
of flow across the site from west to east toward Harrison Bayou. During the first quarter (April
to May 2000), four groundwater samples were collected from four existing monitoring wells
(MW-131, MW-132, 27WWO01, 27WW04). Perchlorate was detected in two of the wells,
27WWO01 and 27WWO04 at concentrations of 52.6 and 16.4 pg/L, respectively. Both levels were
below the GW-Ind value of 72 pg/L. No MCL exists for perchlorate. Perchlorate concentrations
were below detection limits in all the six monitoring wells sampled during the second quarter
(August through October 2000). During the third quarter, January through February 2001,
perchlorate was not detected in the groundwater samples collected from three sampled wells,
MW-131, 27WW01, and 27WW04. Reference Appendix A, Pages A-33 and A-34, Tables 1-18
and 1-18Db, respectively.

2.26 U.S. Fish and Wildlife Investigation

In March 2003, U.S. Fish and Wildlife Service (USFWS) conducted an investigation at the
former LHAAP facility to determine contaminant levels in soil and sediment (USFWS, 2003).
Soil samples were collected from five locations (FWS-55, FWS-56, FWS-58, FWS-63, and
FWS-201) within the South Test Area/Bomb Test Area. Soil analytical results indicated that
metals and SVOCs were detected at low concentrations, and the site was not included as one of
the areas requiring further evaluation. Perchlorate was not detected above the reporting limit.
Reference Appendix A, Pages A-35 through A-37 and A-38 through A-43, Tables 2 and 2b,
respectively.

2.2.7  Military Munitions Response Program Site Inspection

Between 2002 and 2004, a Military Munitions Response Program (MMRP) SI was conducted for
the South Test Area/Bomb Test Area to determine the presence or absence of MEC and/or MC at
the site which may have remained from activities conducted by the Department of Defense
(DOD) during operations of the MRS, and may pose a threat to human health and/or the
environment (engineering-environmental Management [eM], 2005).

Results of the historical records review (HRR) and a visual site inspection verified MEC
presence at the site. Possible sources areas for MEC and MC identified during the Sl included
the following:

« Testing areas associated with the various suspected ordnance types.
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o A Demolition Area located within the footprint of the South Test Area/Bomb Test
Area. This area was reportedly designed for detonation of dangerous/unserviceable
ammunition.

o Spent flares, a 155 millimeter (mm) WP projectile, shrapnel from photoflash bombs,
and ordnance related scrap found on the site during site visits.

The Sl identified a data gap in earlier soil sampling in that although demilitarization activities
including open pit burning and explosive detonation were conducted at the site, no analysis for
the munitions constituent WP was performed at the site. The SI recommended that further
investigation be conducted to address the identified data gap.

2.28 Engineering Evaluation/Cost Analysis

In 2007, an EE/CA was conducted to facilitate completion of a non-time critical removal action
of MEC at the site (CAPE, 2007). Field activities conducted during the EE/CA characterized
MEC and addressed the MC data gaps at the site. Soil samples were collected within the South
Test Area/Bomb Test Area to determine if evidence of WP existed, and to determine the
presence of MC in areas where MC was most likely to exist based on the heaviest Material
Potentially Presenting Explosive Hazard (MPPEH) concentrations or historical detonations. One
soil sample was collected near the center of the open burn/open detonation area. A second soil
sample was collected in a scarred area identified as the photo flash cartridge disposal area in the
historical review. Both areas are located near locations where MPPEH items were recovered
during the field investigations. In addition, pre- and post-detonation samples were collected in
association with explosive demolition of MPPEH recovered during the field activities. Soil
samples were collected from 0 to 6-inches bgs. Analytical results indicated that no WP and MC
constituents (1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-TNT, 2 4-dinitrotoluene [DNT],
2,6-DNT, 2-amino-4,6-DNT, 2-nitrotoluene, 3-nitrotoluene, 4-amino-2,6-DNT, 4-nitrotoluene,
high-molecular-weight RDX [HMX], nitrobenzene, RDX, and tetryl) were identified at
concentrations above detection limits in any soil samples at the site. In addition, there was no
indication of the presence of MC in any of the pre- or post-detonation samples. The removal
action objective of protection of human health from MC at unacceptable concentrations had been
achieved as demonstrated by the soil analytical results. Reference Appendix A, Page A-45,
Table 3.

2.29 October 2009 Groundwater Confirmation Sampling

2.29.1 USEPA Region 6 Confirmation Sampling

In October 2009, USEPA collected additional groundwater samples from the existing six
monitoring wells (MW-131, MW-132, 27WWO01 through 27WWO04) to confirm groundwater
conditions at the site. The groundwater was analyzed for metals, explosives and perchlorate.
Groundwater analytical results indicated that except for 2-amino-4,6-DNT, no other explosives
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were detected in the groundwater samples. 2-amino-4,6-DNT was detected in monitoring well
27WWO04 at a concentration of 0.14J pg/L, which is well below the GW-Ind value of 17.03 pg/L.
Perchlorate was detected in three wells, MW-132, 27WW02, and 27WWO03 at concentrations of
2.6, 3.2, and 76 pg/L, respectively. Perchlorate detected in monitoring well 27WW03 was
slightly above the GW-Ind value of 72 pg/L.

Except for beryllium, chromium, and manganese, all other metals were detected at
concentrations lower than their respective MCLs or GW-Ind values. Beryllium was detected at
concentrations of 0.00454 mg/L in well 27WW02 and 0.0251 mg/L in well 27WW03 and
chromium was detected at a concentration of 0.122 mg/L in well 27WWO02 above their
respective MCLs of 0.004 and 0.1 mg/L, respectively. Manganese was detected at a
concentration of 24.8 mg/L in well 27WWO03 above the GW-Ind value of 14.3 mg/L. Reference
Appendix A, Pages A-46 through A-47 and A-48, Tables A-1 and A-1b, respectively.

2.29.2 U.S. Army Confirmation Split Sampling

The U.S. Army collected split samples at the same time that the USEPA collected additional
groundwater samples from the existing six monitoring wells (MW-131, MW-132, and 27WW01
through 27WW04). The groundwater was analyzed for metals, explosives and perchlorate.
Groundwater analytical results indicated that no explosives were detected in any of the
groundwater samples. Perchlorate was detected in two of the wells, 27WW02 and 27WW03, at
concentrations of 3.4 and 50 ug/L, respectively. Both levels were below the GW-Ind value of
72 pg/L.

Except for beryllium, chromium, and manganese, all other metals were detected at
concentrations lower than their respective MCLs or GW-Ind values. Beryllium and chromium
were detected at concentrations of 0.0194 in well 27WW03 and 0.119 mg/L in well 27WW02
above their MCLs of 0.004 and 0.1 mg/L, respectively. Manganese was detected at a
concentration of 27.9 mg/L in well 27WWO03 above the GW-Ind value of 14.3 mg/L. Reference
Appendix A, Pages A-49 through A-50 and A-51, Tables A-2 and A-2b, respectively.

USEPA Region 6 groundwater confirmation analytical results were comparable to the U.S. Army
split sample results. Although the USEPA detected one explosive in one groundwater sample,
whereas the U.S. Army did not, the explosive was at an estimated concentration that was well
below its GW-Ind value. The three metals that were detected at concentrations above their
respective MCLs or GW-Ind values were detected by both USEPA and U.S. Army in the same
wells and at comparable concentrations. Perchlorate was also detected at comparable
concentrations in both USEPA and U.S. Army samples.
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2.3 Media Investigation Summary and Contaminant Assessment

Data presented in previous investigations and the risk assessment for the site indicate that
compounds detected in soil, groundwater, surface water, and sediment pose no risk to human
health or the environment.

231 Sall

Between 1982 and 2003 a total of 86 surface and subsurface soil samples were collected for
characterization of constituents of concern in the soil at the site. Samples were collected from all
areas of the site with special emphasis on likely source areas; the open pit burning and explosive
detonation area and the test pad area formerly used in testing photo flash bombs. Eight metals
including aluminum (10,300 mg/kg), arsenic (13.1 mg/kg), barium (639 mg/kg), beryllium
(1.16 mg/kg), cadmium (21 mg/kg), chromium (36.3 mg/kg), lead (26.3 mg/kg), and vanadium
(72.4 mg/kg) were detected at levels above their respective GWP-Ind values, all other metals
were detected at concentrations below their GWP-Ind values and approximating background
values. Despite the common detection of metals during the multiple sampling events, none of
the metals was determined to have an unacceptable risk to human health or the environment.

Although in 1982, 2,4,6-TNT was detected in two surface soil samples, no explosives were
detected in any of the surface or subsurface soil samples collected in subsequent multiple
sampling events at the site. The presence of explosives, the most likely contaminant at the site
was not confirmed.

Except for the detection of bis(2-ethyhexyl)phthalate and di-n-butyl phthalate in a limited
number of soil samples, and at concentrations lower than GWP-Ind values, other SVOCs were
not detected in soil samples. Phthalates are common plasticizers, and a common laboratory
contaminant. No VOCs, pesticides, or herbicides were detected.

Eighteen of the surface soil samples (0 to 0.5 feet) and 13 subsurface soil samples (1 to 2 feet)
were analyzed for perchlorate at the 18 locations indicated on Figure 2-1. The sample locations
are spread across the entire site. Perchlorate was detected in one of the 31 samples. The
concentration was 28.9 pg/kg, well below the GWP-Ind value of 7,200 pg/kg.

An additional two soil samples were collected during the EE/CA field activities (2006) to
determine the presence of WP and if MC existed in areas where MC was likely to exist based on
heaviest MPPEH: near the center of the open burn/open detonation area and a scarred area
previously noted as photo flash cartridge disposal area. No WP or MC was identified in the soil
samples and there was no indication of the presence of MC in any pre- or post-detonation
samples.
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Table 2-4 presents the media investigation summary including the number of soil samples
collected during each sampling event.

232  Groundwater

From 1982 through 2001, a total of 24 groundwater samples were collected from monitoring
wells and an additional 10 water samples were grab samples collected from soil borings installed
at the site for identification of constituents of concern in the underlying groundwater.
Groundwater analytical results from multiple sampling events indicated that cadmium and
thallium, were the only metals detected above their MCLs. Despite the common detection of
metals during the multiple sampling events, none of the metals was determined to have an
unacceptable risk to human health or the environment.

In October 2009, groundwater samples were collected from six monitoring wells by both the
USEPA and the U.S. Army for confirmation of groundwater conditions at the site. Initial
detections of cadmium and thallium above their MCLs were not confirmed by the sampling.
Except for beryllium, chromium and manganese, all the other metals were detected at
concentrations below their respective MCLs or GW-Ind values.

Except for a single detection each of ethylene glycol and di-n-butyl phthalate during the initial
sampling event in 1982, there were no detections of VOCs or SVOCs in groundwater samples in
subsequent sampling events. Phthalates are a common laboratory contaminant. No pesticides
were detected.

In 1993, explosives nitrobenzene, and RDX, were detected in one groundwater grab sample
collected from a boring located west of the test pad, but at levels below their respective GW-Ind
values. To further investigate the potential for explosive contamination in the area, four wells
were installed and sampled. No explosives were detected in any soil or groundwater samples
collected from the newly installed wells.

The USEPA groundwater confirmation sampling detected the presence of 2-amino-4,6-DNT in
only one well at a concentration of 0.14 J pg/L, well below the GW-Ind value of 17.03 pug/L. No
explosives were detected in any of the six U.S. Army split samples. Reference Appendix A,
Pages A-49 and A-50, Table A-2. Both the previous and the October 2009 data indicate that
explosives, the most likely contaminants at the site, are not of concern in the South Test
Area/Bomb Test Area.

Sixteen of the groundwater samples were collected from 6 wells from April 2000 through
February 2001. Perchlorate was detected in two of four wells during the first quarter sampling
event, with a maximum concentration of 52.6 pg/L, below the GW-Ind value of 72 pg/L. The
initial detections of perchlorate in groundwater were not confirmed in subsequent sampling.
During the second and third quarter sampling events, no perchlorate was detected in any of the
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samples. Perchlorate was also not detected in October 2009 in the two wells with perchlorate
detections in the April-May 2000 first quarter sampling event.

Perchlorate was detected in three of the wells during the October 2009 sampling event. In
monitoring well 27WW03, the USEPA analytical results indicated that perchlorate was detected
at a concentration of 76 ug/L, slightly above the GW-Ind value of 72 pg/L. The U.S. Army
analytical results indicated that perchlorate was detected in the same monitoring well (27WW03)
at a concentration of 50 pg/L, a level below the GW-Ind value of 72 pg/L.

Table 2-4 presents the media investigation summary including the number of groundwater
samples collected during each sampling event.

2.3.3  Surface Water and Sediment

A total of four surface water and four sediment samples were collected from drainage ditch
locations and Harrison Bayou. Metals were detected sporadically in both surface water and
sediment samples. All metals were below comparison criteria in surface water. Except for
arsenic, barium, and lead that were detected in sediment samples at concentrations above their
respective  GWP-Ind, other metals were detected at low concentrations approximating
background values. Except for di-n-butylphthalate in two of the sediment samples and at
concentrations below comparison criteria, all other SVOCs were below detection limits in both
surface water and sediment samples. Phthalates are a common laboratory contaminant. No
VOCs or explosives were detected in surface water or sediment samples.

Table 2-4 presents the media investigation summary including the number of surface and
sediment samples collected during the RI. Summary results from the Final Installation-Wide
Baseline Ecological Risk Assessment (BERA) (Shaw, 2007) indicated that perchlorate was not
selected as a final constituent of potential ecological concern because all estimated receptor
ecological effects quotient were less than 1 and there was no evidence of a perchlorate source
area.

24  Conclusion

With the exception of the 2009 EPA groundwater sampling, the results of the multiple
investigations presented above indicated that no contaminants of concern were identified in soil,
groundwater, surface water, and sediments at the site. The human health risk assessment
evaluation of potential migration pathways for potential receptors indicated that carcinogenic
risk estimates were within the acceptable range at 1 x 107 and 3 x 10 for current recreational
and future industrial land uses, respectively. Non-cancer hazard indices were below the critical
value of 1.0 at 1 x 10 (current land use) and 6 x 10 (future industrial land use). Based on the
evaluation, no unacceptable risks to human health were identified for the site. The screening-
level ecological risk evaluation indicated that there are no ecological concerns associated with
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the site and that further evaluations and remediation are unwarranted. Summary results from the
Final Installation-Wide BERA (Shaw, 2007) indicated that perchlorate was not selected as a final
constituent of potential ecological concern because all estimated receptor ecological effects
quotient were less than 1 and there was no evidence of a perchlorate source area. In addition, no
WP or MC was identified in any soil samples and there was no indication of the presence of MC
in any pre- or post-detonation samples. Results from the October 2009 confirmation sampling,
further confirms that explosives are not a concern at the site. Therefore, this MC data summary
confirms the determination of no risk to human health or the environment as identified in the
EE/CA for the South Test Area/Bomb Test Area, LHAAP-001-R.

For perchlorate, the soil data is spread across the entire site. Perchlorate was detected in one of
31 samples, at a concentration of 28.9 pg/kg, well below the GWP-Ind value of 7,200 ug/kg.
The groundwater data was collected from 6 locations that characterize the flow in and from the
area of highest potential impact. A total of 16 groundwater samples were collected from 6 wells
from April 2000 through February 2001. Two initial detections of perchlorate (27WWO01 and
27WWO04), both below the GW-Ind value of 72 pg/L, were not confirmed in the subsequent
sampling events nor during the October 2009 USEPA and U.S. Army confirmation sampling
event. Perchlorate was detected in three other monitoring wells (MW-132, 27WW02, and
27WWO03) during the October 2009 sampling event. In two of the monitoring wells (MW-132
and 27WWO02) perchlorate was at concentrations well below the GW-Ind value. In the third
monitoring well (27WW03), the USEPA analytical results indicated that perchlorate was
detected at a concentration of 76 pug/L slightly above the GW-Ind value of 72 ug/L. The USEPA
detection was an estimated value from a diluted sample and elevated reporting limit using
analytical method 314 (ion chromatography). For the same monitoring well, the U.S. Army split
sample results indicated that perchlorate was at a concentration of 50 pg/L, a level below the
GW-Ind value of 72 pg/L. The U.S. Army used analytical method 6850 for detection of
perchlorate in this well which is the preferred method due to mass spectrometry’s superior
selectivity for the perchlorate ion. The U.S. Army result reflects closely previous detected levels
for the site. Historically, the maximum detected perchlorate concentration at the site was
52.6 pg/L in well 27WWO01 which is comparable to the level detected in monitoring well
27WWO03. During the August-October 2000 sampling event, perchlorate was below the
detection limit in monitoring well 27WWO03. No well has seen repeat detections of perchlorate at
the site. The two monitoring wells that have had the highest detections of perchlorate, 27WW01
and 27WWO03 at 56.2 and 50 pg/L, respectively, are the farthest up-gradient wells within the
open burn/open detonation (OB/OD) area. The wells 27WW02 and 27WWO04, that are located
down-gradient (north-northeast of 27WWO01 and 27WW03), have been with no detection of
perchlorate with the exception of one detection each at 3.4 pg/L (2009) and 16.4 pg/L (2000),
respectively.
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All previous soil data from across the site indicate that there is no known source of perchlorate in
soil and therefore, there is no potential source of perchlorate contamination to the underlying
groundwater. Furthermore, historical data trends show that the previous groundwater perchlorate
detections were not duplicated in the same wells by subsequent sampling, indicating that the
detections are single isolated occurrences. The single exceedance of the GW-Ind of 72 pg/L was
an estimated result from a diluted sample and was not confirmed by U.S. Army’s split sample
result. U.S. Army’s data support the conclusion that perchlorate is not a contaminant of concern
at the South Test Area/Bomb Test Area. However, to address the uncertainty arising from the
exceedance of the perchlorate GW-Ind in 27WWO03 in USEPA'’s data set, it is recommended that
limited sampling for perchlorate be conducted. USEPA, TCEQ. and U.S. Army have agreed to
address the 2009 metals exceedances in the groundwater under a path separate from the MMRP.
U.S. Army will address the metals constituents in the groundwater as stated in the U.S. Army
letter dated March 10, 2011 under the 1998 IRP ROD (U.S. Army, 2011).
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Summary of Detected Constituents in Soil

Table 2-1

Shaw Environmental, Inc.

South Test Area/Bomb Test Area, LHAAP-001-R

Analyte Detected Maximum Concentration TCEQ GWP-Ind
SVOCs (ug/kg)
Di-n-butylphthalate * 2,610 1,000,000
Bis(2-ethylhexyl)phthalate * 380 600
Explosives (ug/kg)
2,4,6-TNT 10,150 5,100
Metals (mg/kg)
Aluminum 10,300 10,220
Arsenic 13.1 1
Barium 639 200
Beryllium 1.16 0.4
Cadmium 21 0.5
Calcium 809 NA
Chromium 36.3 10
Copper 41.1 130
Iron 70,000 NA
Lead 26.3 1.5
Magnesium 635 NA
Manganese 223 1431
Mercury 0.08 0.2
Nickel 18.6 204.4
Potassium 513 NA
Selenium 0.83 5
Strontium 16.8 6132
Vanadium 724 72
Zinc 41.3 3066
Perchlorate (ug/kg) 28.9 7200

Notes and Abbreviations:

*common laboratory contaminant

GWP-Ind - soil MSC for industrial use based on groundwater protection

mg/kg - milligrams per kilogram

NA - Not Available

SVOC - semivolatile organic compound

TCEQ - Texas Commission on Environmental Quality
TNT - trinitrotoluene

Ha/kg - micrograms per kilogram

Contract No. W912BV-07-D-2004, Project No. 133363, TO No. 0007
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Table 2-2
Summary of Detected Constituents in Groundwater
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmental, Inc.

Analyte Detected Maximum Concentration TCEQ GW-Ind MCL
US Army USEPA

VOCs (ug/L)
Ethylene glycol 24 204,400
SVOC (ug/L)
Di-n-butylphthalate * 52 10,220
Explosives (ug/L)
Nitrobenzene** 6.58 51.1
RDX** 18.4 3100
2- Amino-4,6-dinitrotoluene 0.141J 17.03
Metals (mg/L)
Aluminum 7.32 102.2
Antimony 0.000134 J 0.006
Arsenic 0.006 0.01
Barium 0.25 2
Berryllium 0.0194 0.0251 0.004
Cadmium 0.009 0.005
Chromium 0.119 0.122 0.1
Cobalt 1.17 6.132
Copper 0.0108 1.3
Lead 0.016 0.015
Manganese 27.9 14.3
Nickel 0.49 2.044
Selenium 0.00692 0.5
Silver 0.000289 0.511
Strontium 2.64 61.32
Thallium 0.1 0.002
Vanadium 0.00236 J 0.715
Zinc 0.254 30.66
Perchlorate (ug/L) 52.6 76 72

Notes and Abbreviations:

* common laboratory contaminant

** detected in one grab sample 27GG33
GW-Ind - groundwater MSC for industrial use
J - estimated results detected above the method detection limit but below the reporting limit
MCL - maximum contaminant level

mg/L - milligrams per liter

SVOC - semivolatile organic compound
TCEQ - Texas Commission on Environmental Quality

Mg/L - micrograms per liter

USEPA - U.S. Environmental Protection Agency
VOC - volatile organic compound

Contract No. W912BV-07-D-2004, TO No. 0007
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Table 2-3
Summary of Detected Constituents in Surface Water and Sediments
South Test Area/Bomb Test Area, LHAAP-001-R and Harrison Bayou

Shaw Environmental, Inc.

Maximum Concentration Maxi c rat
Analyte Detected South Test Area/ axll_ln;lrjrrir;m:)g(;irglza on TCEQ GWP-Ind MCL
Bomb Test Area

Surface Water
Metals (mg/L)
Barium 0.29 0.12 2
Lead 0.015 ND 0.015
Sediments
SVOCs (ug/L)
Di-n-butylphthalates * 2,170 1,760 10,200
Metals (mg/kg)
Arsenic 1.1 1.1 1
Barium 254 91.8 200
Chromium 5.2 4.6 10
Lead 8 9 15
Mercury ND 0.03 0.2
Nickel 3.9 6 204.4
Selenium 0.2 ND 5

Notes and Abbreviations:

*common laboratory contaminant

GWP-Ind - soil MSC for industrial use based on groundwater protection
MCL - maximum contaminant level

mg/kg - milligrams per kilogram

mg/L - milligrams per lit

ND - not detected

SVOC - semivolatile organic compound

TCEQ - Texas Commission on Environmental Quality

Mg/L - micrograms per liter

Contract No. W912BV-07-D-2004, TO No. 0007
Longhorn Army Ammunition Plant, Karnack, Texas 2-17
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Table 2-4

Media Investigation Summary
South Test Area/Bomb Test Area, LHAAP-001-R

nc.

Investigated By Date Medium Investigated Number of Samples Analytical Parameters Sample ID
EPS 1982 soil - surface 3 metals, explosives, anions 0401 through 0403
groundwater - wells 2 metals, explosives, anions, organics, MW131 and MW132
pesticides/PCBs
EBASCO 1993 soil - 10 borings 20 metals, VOCs, SVOCs, explosives, anions Borings 27SB30 through 27SB39
soil - surface 4 metals, VOCs, SVOCs, explosives, anions 27SS01 through 27SS04
groundwater - grab from borings 10 explosives, anions, total organic halogens, TOC |27GG30 through27GG39
groundwater - wells 2 metals, VOCs, SVOCs, explosives, anions MW131 and MW132
surface water 4 metals, VOCs, SVOCs, explosives, anions 27SW02 through 27SW05
sediment 4 metals, VOCs, SVOCs, explosives, anions 27SD02 through 27SD05
SVERDRUP 1994 soil - surface 3 chromium, mercury 275S21 through 27SS23
soil - monitoring well borings 12 metals, explosives, anions 27WWO1 through 27WW04
groundwater - wells 4 metals, SVOCs, explosives, anions 27WWO01 through 27WW04
USACE 1996/97  |soil - surface 9 explosives + 11 metals RASS27-01 through RASS27-09
soil - surface 4 12 metals RASS27-02,RASS27-04, RASS27-06, RASS27-
08
STEP 2000/01  |soil - 13 borings 26 perchlorate 27SB01 through 27SB13
1st Quarter |groundwater - wells 4 perchlorate MW131, MW132, 27WW01, 27WW04
2nd Quarter [groundwater - wells 6 perchlorate MW131, MW132, 27WWO01 through 27WW04
3rd Quarter |groundwater - wells 3 perchlorate MW131, 27WWO01, 27WW04
4th Quarter |groundwater - wells 3 perchlorate MW131, 27WWO01, 27WW04
USFWS 2003 soil 5 metals, SVOCs, pesticides, PCBs, perchlorate |55, 56, 58, 63, 201
CAPE 2006 soil 2 MC (explosives), WP BTA-27-LHAAP-001-RS-01A, BTA-27-LHAAP-
002-RS-01B
USEPA October 2009 |groundwater - wells 6 metals, explosives, perchlorate 131-05, 132-06, 27WW-01-01, 27WW-02-02,
27WW-03-03, 27WW-04-04
U.S. ARMY October 2009 |groundwater - wells 6 metals, explosives, perchlorate 131-05, 132-06, 27WW-01-01, 27WW-02-02,
27WW-03-03, 27WW-04-04

Notes and Abbreviations:

MC - munitions constituents TOC - total organic carbon
PCB - polychlorinated bipheny! VOC - volatile organic compound
SVOC - semivolatile organic compound WP - white phosphorus
A-E Contract No. W912BV-07-D-2004, TO No. 0007 Shaw Project No. 133363

Longhorn Army Ammunition Plant, Karnack, Texas 2-18 June 2011
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3.0 The Ground Signal Test Area, LHAAP-003-R

3.1  Site Description and History

The Site 54 — Ground Signal Test Area (LHAAP-003-R) encompasses approximately 80 acres
and is located in the southeastern portion of LHAAP. The site is accessed by an asphalt road
(Haystack Road) that intersects Long Point Road just east of its intersection with Avenue Q
(Figure 1-1). The site is currently undeveloped and has become overgrown with woody
vegetation.

The Ground Signal Test Area is co-located with the IRP site LHAAP-54 for which a NFA ROD
under CERCLA for HTRW was signed with regulatory concurrence in January 1998 (USACE,
1998).

This area was used intermittently starting in April 1963 for aerial and on-ground testing and
destruction of a variety of devices, including pyrotechnic signal devices, red phosphorus smoke
wedges, infrared flares, illuminating 60 and 81 mm mortar shells, illuminating 40 to 155 mm
cartridges, button bombs, and various types of explosive simulators. The site was also used
intermittently over a 20-year period for testing and burn-out of rocket motors from Nike-
Hercules, Pershing, and Sergeant missiles. Around 1970, a Sergeant rocket motor reportedly
exploded in an excavated pit near the center of the site, however, later MEC clearance to depth in
the area found no rocket motor. Debris was reportedly placed in the resulting crater and
backfilled. From late 1988 through 1991, the site was also used for burn-out of rocket motors in
Pershing missiles destroyed in accordance with the Intermediate-Range Nuclear Forces Treaty
between the U.S. and the former Soviet Union. Occasionally, leaking WP munitions were
burned at the site as a demilitarization activity.

The Ground Signal Test Area was identified as a MEC area of concern based on the reported
presence of MEC. Because of the potential presence of WP and to address the WP data gap, the
Ground Signal Test Area was also identified as a MC area of concern.

3.2  Previous Environmental Investigations

Environmental media including soil, groundwater, surface water, and sediment have been
sampled and analyzed to identify potential MC contamination. Investigations were conducted
during the environmental contamination survey, multiple phases of the RI, basewide perchlorate
investigation, Sl, and the EE/CA. The onsite sample locations are shown on Figures 3-1
and 2-2. Tables 3-1, 3-2, and 3-3 provide the maximum concentrations of contaminants in soil,
groundwater, surface water, and sediment, respectively, at the site. Data summary tables from
previous investigation reports are included in Appendix B. In response to USEPA’s comments

A-E Contract No. W912BV-07-D-2004, TO No. 007 3_ 1 Shaw Project No. 133363
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on the Draft MC Summary Report, tables listing all parameters analyzed for each previous
sampling event including associated analytical methods and detection limits are also included in
Appendix B,

321 Environmental Contamination Survey
In 1982, the site was investigated by EPS for USATHAMA (EPS, 1984).

3211 Soil Investigation

Three surface soil samples (0501, 0502, and 0503) were collected and analyzed for metals,
explosives, and anions. Metals were detected at low concentrations similar to background values
and below their respective GWP-Ind values. No explosives were detected. Reference
Appendix B, Pages B-1 and B-2, Tables 10-1 and 10-1b, respectively.

3212 Groundwater Investigation

Two monitoring wells (MW-127 and MW-128) were installed and groundwater samples were
collected from the wells. The water samples from both wells were analyzed for metals,
explosives, and anions. In addition, groundwater from well MW-128 was analyzed for VOCs
and SVOCs. Cadmium and thallium were detected at maximum concentrations of 0.0land
0.14 mg/L, above their MCLs of 0.005 and 0.002 mg/L, respectively. No VOCs, SVOCs, or
explosives were detected. Reference Appendix B, Pages B-18 and B-19 through B-22,
Tables 10-5 and 10-5b, respectively.

322 Phase | Remedial Investigation

In 1993, Ebasco completed a Phase I RI. Soil, groundwater, surface water, and sediment
samples were collected during the RI activities (Ebasco, 1993).

3221 Soil Investigation

Seven borings were completed at the site and 15 soil samples were collected from the borings.
Boring XXSB15 was completed within the rocket motor testing blast area. Borings XXSB16,
XXSB17, and XXSB18 were completed near the southern boundary, in the eastern portion, and
in the western part of the site, respectively. Borings XXSB19, XXSB20, and XXSB21, were
completed in the former mortar test area, the north western portion of the site, and the
northeastern part of the site, respectively. Soil samples were collected from several depth
intervals ranging from the surface to 18 bgs. Soil samples were analyzed for metals, VOCs,
SVOCs, explosives, and anions.

Soil analytical results indicated that acetone at a concentration of 10,300 pg/kg in the sample
collected from boring XXSB19 at a depth interval of 2.5 to 5 feet bgs and trichloroethene (TCE)
at a concentration of 42 pg/kg in a sample collected from boring XXSB17 at a depth interval of
5 to 7 feet bgs were the only VOCs detected. Acetone and TCE concentrations were below their

A-E Contract No. W912BV-07-D-2004, TO No. 007 3_2 Shaw Project No. 133363
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respective GWP-Ind values of 9.2 x10°%, and 500 pg/kg, respectively. Except for di-n-butyl
phthalate that was detected at levels below the GWP-Ind value, all other SVOCs were below
detection limits. Arsenic, chromium, and lead were detected at maximum concentrations of 6,
15.9, and 11 mg/kg above their GWP-Ind values of 1, 10, and 1.5 mg/kg, respectively. All other
metals were detected at concentrations below their respective GWP-Ind values in all soil
samples. No explosives were detected. Reference Appendix B, Pages B-3 through B-5 and B-6
through B-8, Tables 10-2 and 10-2b, respectively.

3.2.2.2 Groundwater Investigation

Groundwater samples were collected from the two already existing monitoring wells MW-127
and MW-128. Groundwater from the wells was analyzed for metals, VOCs, SVOCs, explosives,
and anions. Groundwater analytical results indicated that no VOCs, SVOCs, or explosives were
detected. No elevated metal levels were reported in either well; the initially (1982) detected
elevated values of cadmium and thallium above comparison criteria in well MW-127 were not
confirmed by the RI sampling event in 1993. Reference Appendix B, Pages B-18 and B-19
through B-22, Tables 10-5 and 10-5b, respectively.

In addition, six groundwater grab samples were collected from six of the seven borings which
yielded water (XXSB15 through XXSB17 and XXSB19 through XXSB21). Samples were
collected from the borings to obtain preliminary field screening data for potential contaminants
in groundwater underlying the site. Groundwater grab samples were analyzed for VOCs,
explosives, anions, total organic halogens, and total organic carbon. Analytical results indicated
that VOCs and explosives were not detected.

3.22.3 Surface Water and Sediment Investigation

Seven surface water and seven sediment samples were collected from collocated site drainage
ditch locations (SW/SD16, SW/SD17, and SW/SD18) (Figure 3-1), Harrison Bayou (SW/SDO01
and SW/SD15), and Saunders Branch (SW/SD19 and SW/SD20) (Figure 2-2). Surface water
and sediment samples were analyzed for metals, VOCs, SVOCs, explosives, and anions. Results
indicated that metals were detected sporadically in both surface water and sediment samples.
The two detected (barium and lead) metals were below GW-Ind values in surface water samples.
Except for arsenic and lead, all other metals were below GWP-Ind values in all sediment
samples. Arsenic concentrations ranged from 0.9 to 3.5 mg/kg, above the GWP-Ind value of
1 mg/kg, and lead concentrations ranged from 4 to 9 mg/kg, above the GWP-Ind value of
1.5mg/kg. Except for bis(2-ethylhexyl)phthalate in four sediment samples and di-n-
butylphthalate in two of the sediment samples, all other SVOCs were below detection limits in
both surface water and sediment samples. Detected concentrations for the two phthalate analytes
did not exceed respective GWP-Ind values of 600 and 1,000,000 pg/kg. Phthalates are a
common laboratory contaminant. No VOCs or explosives were detected in surface water or
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sediment samples. Reference Appendix B, Pages B-23, B-24 through B-26, B-27, and B-31
through B-33, Tables 10-6, 10-6b, 10-7 and 10-7b, respectively.

323 Phase Il Remedial Investigation
In 1994, Sverdrup completed a Phase 1l RI. Soil and groundwater samples were collected and a
soil gas survey conducted at the site (Sverdrup, 1995).

3231 Soil Investigation

One soil boring, XXSBO01, was completed in the immediate vicinity of boring XXSB19 and three
soil samples collected from the boring for confirmation of the elevated acetone levels detected
during the Phase | RI activities. Soil samples were analyzed for VOCs. No acetone was
detected in the soil samples collected from the boring. Methylene chloride at a concentration of
18 ug/kg was detected in the soil sample collected from the depth interval of 0 to 2 feet bgs, a
concentration below the GWP-Ind value of 38,000 pg/kg. Methylene chloride is a common
laboratory contaminant. Reference Appendix B, Page B-5 and B-9, Tables 10-3 and 10-3b,
respectively.

An active soil gas survey was conducted in the immediate vicinity of boring XXSB19 to further
investigate potential VOC contamination in the area. Soil gas samples were collected from five
sampling points (XXSGO01 through XXSGO05) and analyzed on site for acetone, methylene
chloride, and TCE. Results of the soil gas survey indicated that acetone, methylene chloride, and
TCE were all below detection limits. Reference Appendix B, Page B-27, Paragraph 10.2.2.

3232 Groundwater Investigation

One groundwater grab sample was collected from the newly installed boring XXSBO01. The
sample was analyzed for VOCs, SVOCs, and explosives. Acetone was the only VOC that was
detected at a concentration of 17 pg/L, well below the GW-Ind of 92,000 pg/L. Acetone was
also detected in the trip blank at a similar concentration. Acetone is a common laboratory
contaminant and sampling device decontamination agent. No SVOCs or explosives were
detected. Reference Appendix B, Page B-27, Paragraph 10.2.2 and Pages B-28 through B-30,
Table B-3.

324  Additional Investigations

324.1 Soil Investigation

In August 1996, the USACE collected surface soil samples from two locations in support of the
risk assessment for the site; RASSXX-01 located within the former motor blast area and
RASSXX-02 located within the nearby mortar test area. The soil samples were analyzed for
VOCs and 11 metals (arsenic, barium, cadmium, chromium, lead, mercury, nickel, selenium,
silver, antimony, and thallium). Analytical results indicated that metals arsenic, chromium, and
lead were detected at RASSXX-01 at maximum concentrations of 32.8, 28.9, and 11 mg/kg,
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above their respective GWP-Ind values of 1, 10, and 1.5 mg/kg, respectively. Cadmium was
detected at RASSXX-02 at a maximum concentration of 5.42 mg/kg, above the GWP-Ind value
of 0.5 mg/kg. Reference Appendix B, Page B-10 and B-11 through B-17, Tables 10-4 and
10-4b, respectively.

3242 Risk Assessment

In 1997, USACE conducted a baseline risk assessment to support site management decisions for
the site. Potential human health and ecological impacts resulting from contaminant releases at
the site in the absence of remediation were evaluated. COPCs evaluated included metals present
in both site soils and ditch sediments. COPCs in groundwater included metals within background
ranges and below drinking water standards. For human health evaluation, conservative
carcinogenic risk estimates of 3 x 107 and 2 x 10 were obtained for current recreational and
future industrial land uses, respectively. Hazard indices were well below the critical value of 1.0
at 2 x 107 (current land use) and 1 x 10" (future industrial land use). Based on these results, no
unacceptable risks to human health were identified for the Ground Signal Test Area (USACE,
1997).

Screening-level ecological risks for the site were driven solely by metals present in soil at
concentrations approximating background values. Two metals; chromium and nickel, were
identified as main contributors to screening level risk estimates. Based on these conservative
analyses, no ecological concerns were associated with the site and further ecological evaluations
and remediation are unwarranted. (Shaw, 2007)

3.24.3 Supplemental Soil Sampling and Risk Characterization

Following a review of the initial Rl data (Phase I and 1l RI) and human health and ecological risk
characterization based on RI results, limited additional surface soil sampling was conducted at
the site in February 1997 (USACE, 1997). The sampling was initiated to support additional
human health risk characterization for a limited area identified during the original risk
assessment results as a potential “hot spot” area for human exposure.

Additional surface soil samples were collected from two adjacent locations (RASSXX-01 and
RASSXX-02); the same locations sampled previously in 1996 (Figure 3-1). The samples were
analyzed for SVOCs, explosives, pesticides, and polychlorinated biphenyls (PCBs). A sample
from RASSXX-02 was also analyzed for 12 metals (aluminum, beryllium, calcium, cobalt,
copper, iron, potassium, magnesium, manganese, strontium, vanadium, and zinc). Soil analytical
results (Appendix B, Page B-44, Table 5A-1) indicated that metals were detected at
concentrations that were generally higher [arsenic (73.8 mg/kg), cadmium (6.95 mg/kg), and lead
24 (mg/kg)] than those of previous sampling events and above their respective GWP-Ind values,
and provided justification for further evaluation of the potential “hot spot” area. No VOCs,
SVOCs, explosives, pesticide, or PCBs were detected in the surface soil samples. Reference
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Appendix B, Pages B-10, B-44, and B-11 through 17, Tables 10-4, Table 5A-1 and 10-4b,
respectively.

Further supplemental risk characterization was conducted for a potential “hot spot” area at the
site and to expand the list of parameters for risk evaluation. While risk calculations based on the
additional sampling at the limited site area were higher than original estimates for the site as a
whole, all estimates were within acceptable risk ranges. For human health evaluation,
carcinogenic risk estimates of 6 x 10° and 4 x 10™ were obtained for current recreational and
future industrial land uses, respectively. Non-cancer hazard indices were below the critical value
of 1.0 at 2 x 10" (current land use) and 6 x 10 (future industrial land use). The additional risk
evaluation substantiated conclusions of the original assessment and failed to support the need for
site remediation for protection of human health (USACE, 1997).

Based on the results of the investigations and the risk assessment, a NFA ROD under CERCLA
for HTRW was signed in January of 1998 for LHAAP-003-R.

325 Perchlorate Investigation

Between May 2000 and February 2001, during three consecutive quarterly sampling events,
groundwater samples were collected from three existing shallow monitoring wells to determine
whether perchlorate contamination had occurred in the underlying groundwater as a result of past
historical activities (STEP, 2005). The wells are located adjacent to the three surface water
features that drain the entire Ground Signal Test Area. Because the shallow groundwater flow
pattern is heavily influenced by surface flow in this climate, the wells represent groundwater
from the entire site. During the first quarter (April and May 2000), perchlorate was detected at
concentrations of 26.8, 20.4, and 22.7 ug/L, in groundwater samples collected from monitoring
wells MW-127, MW-128, and 18WW!16, respectively. The detections were below the GW-Ind
value of 72 pg/L. No MCL exists for perchlorate. Perchlorate concentrations were below
detection limits in the three monitoring wells during the second quarter (August through October
2000). During the third quarter, January through February 2001, perchlorate was detected in
only one groundwater sample collected from well 18WW16 at a concentration of 8 pg/L, well
below the GW-Ind of 72 pg/L. No perchlorate was detected in the water samples from wells
MW-127 and MW-128. Groundwater samples were also collected from Geoprobe points
(GPSAS54-01, GPSAS54-02, and GPSAS54-03) installed in June 2001. Perchlorate was below
detection limits in all three grab samples. Reference Appendix B, Pages B-34 and B-35,
Tables 1-32 and 1-32b, respectively.

326 U.S. Fish and Wildlife Investigation

In March 2003, USFWS conducted an investigation at the former LHAAP facility to determine
contaminant levels in soil and sediment (USFWS, 2003). Soil samples were collected from two
locations (FWS-95 and FWS-223) within the Ground Signal Test Area. These two locations are
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along the surface drainage that flows toward Saunders Branch on the east side of the area. Soil
analytical results indicated that metals were detected at low concentrations confirming previous
findings. Perchlorate was not detected. Reference Appendix B, Pages B-36 through B-37 and
B-38 through B-43, Tables 2 and 2b, respectively.

3.2.7 Military Munitions Response Program Site Inspection

Between 2002 and 2004, a MMRP Sl was conducted for the Ground Signal Test Area to
determine the presence or absence of MEC and/or MC at the site which may have remained from
activities conducted by the DOD during operations of the MRS, and may pose a threat to human
health and/or the environment (e’M, 2005).

Results of the HRR and a visual site inspection verified MEC presence at the site. Possible
source areas for MEC and MC identified during the Sl included testing areas associated with the
various suspected ordnance types, a confirmed mortar impact area on site with numerous
unidentified ordnance item shapes on the surface and outside the mortar berm, a site reportedly
used for the testing and burn-out of Pershing and Sergeant rocket motor, and areas associated
with past demilitarization activities. In addition, a Sergeant rocket motor reportedly exploded at
the site around 1970 and debris was reportedly placed in the resulting crater and backfilled. It
was also reported that occasionally WP munitions were burned at the site. It appears that most of
the items tested at this location were statically fired and observed for adequate illumination and
burn time and not launched by a weapons system.

The SI identified a data gap in earlier soil sampling in that demilitarization activities were
conducted at the site and occasionally demolition and burning of WP munitions were performed.
No analysis for the munitions constituent WP was performed at the site. The SI recommended
that further investigation be conducted to address the identified data gap.

328 Engineering Evaluation/Cost Analysis

In 2007, an EE/CA was conducted to facilitate completion of a non-time critical removal action
of MEC at the site (CAPE, 2007). Field activities conducted during the EE/CA characterized
MEC and addressed the MC data gap at the site. Soil samples were collected within the Ground
Signal Test Area to determine if evidence of WP existed, and to determine the presence of MC in
areas where MC was most likely to exist based on the heaviest MPPEH concentrations or
historical detonations. One soil sample was collected within the area identified as the mortar
firing range. A second soil sample was collected in a scarred area identified as the Rocket Motor
Area in the historical review. In addition, pre- and post-detonation samples were collected in
association with explosive demolition of MPPEH recovered during the field activities. Soil
samples were collected from 0 to 6 inches bgs. Analytical results indicated that no WP and MC
constituents (1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-TNT, 2,4-DNT, 2,6-DNT, 2-amino-
4,6-DNT, 2-nitrotoluene, 3-nitrotoluene, 4-amino-2,6-DNT, 4-nitrotoluene, HMX, nitrobenzene,
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RDX, and tetryl) were identified at concentrations above detection limits in any soil samples at
the site. In addition, there was no indication of the presence of MC in any of the pre- or post-
detonation samples. The removal action objective of protection of human health from MC at
unacceptable concentrations had been achieved as demonstrated by the soil analytical results.
Reference Appendix B, Page B-45, Table 3.

329 October 2009 Groundwater Confirmation Sampling

329.1 USEPA Region 6 Confirmation Sampling

In October 2009, the USEPA collected additional groundwater samples from the existing four
monitoring wells (MW-127, MW-128, 18WWO01 and 18WW16) to confirm groundwater
conditions at the site. The groundwater was analyzed for metals, explosives and perchlorate.
Groundwater analytical results indicated that except for 2-amino-4,6-DNT and 3-nitrotoluene, no
other explosives were detected in the groundwater samples. 2-amino-4,6-DNT was detected in
two monitoring wells at concentrations of 0.22 pg/L in monitoring well MW-127 and 0.30 pg/L
in monitoring well MW-128, below the GW-Ind value of 17.03 pg/L. 3-nitrotoluene was
detected in monitoring well MW-128 at a concentration of 0.24J pg/L below the GW-Ind value
of 1,022 pg/L. Perchlorate was detected in only one of the monitoring wells, 18WW16, at a
concentration of 4.6 pg/L, a level well below the GW-Ind value of 72 pg/L.

Except for chromium, all other metals were detected at concentrations lower than their respective
MCLs or GW-Ind values. Chromium was detected at a concentration of 6.62 mg/L in
monitoring well 18WW16 above the MCL of 0.1 mg/L. Reference Appendix B, Pages B-46
through B-47 and Page B-48, Tables B-1 and B-1b, respectively.

3292 U.S. Army Confirmation Split Sampling

In October 2009, the U.S. Army collected spilt samples at the same time that the USEPA
collected additional groundwater samples from the existing four monitoring wells (MW-127,
MW-128, 18WWO01 and 18WW16). The groundwater was analyzed for metals, explosives and
perchlorate. Groundwater analytical results indicated that no explosives were detected in any of
the groundwater samples. Perchlorate was detected in monitoring well 18WW16 at a
concentration of 5.4 pg/L, a level well below the GW-Ind value of 72 ug/L.

Except for arsenic and chromium, all other metals were detected at concentrations lower than
their respective MCLs or GW-Ind values. Arsenic and chromium were detected in monitoring
well 18WW16 at concentrations of 0.019 and 31.7 mg/L above their MCL of 0.01 and 0.1 mg/L,
respectively. Reference Appendix B, Pages B-49 through B-50 and B-51, Tables B-2 and B-2b,
respectively.

USEPA Region 6 groundwater confirmation analytical results were comparable to the U.S. Army
split sample results. Although the USEPA detected two explosives in the groundwater samples,
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whereas the U.S. Army did not, the explosive were at concentrations that were well below their
GW-Ind values. Chromium was the only metal that was detected by both agencies at a
concentration above the MCL. Arsenic was detected by only the U.S. Army above the MCL.
Perchlorate was detected by both USEPA and U.S. Army in the same monitoring well at
comparable concentrations that were lower than the GW-Ind value of 72 pg/L.

3.3  Media Investigation Summary and Contaminant Assessment

Data presented in previous investigations and the risk assessment for the site indicate that
compounds detected in soil, groundwater, surface water, and sediment pose no risk to human
health or the environment.

331 Sall

Between 1982 and 2003, a total of 27 surface and subsurface soil samples were collected for
characterization of constituents of concern in the soil at the site. Samples were collected from all
areas of the site with special emphasis on likely source areas; the former motor blast area and the
nearby mortar test area. Five metals including arsenic (73.8 mg/kg), barium (904 mg/kg),
cadmium (6.95 mg/kg), chromium (28.9 mg/kg), and lead (24 mg/kg), were detected at
concentrations above their respective GWP-Ind values. All other metals were detected at levels
approximating background values and below the comparison criteria. Despite the common
detection of metals during the multiple sampling events, none of the metals was determined to
have an unacceptable risk to human health or the environment.

Except for a single detection each of acetone at 10,300 pg/kg, TCE at 42 pg/kg, and methylene
chloride at 18 pg/kg, there were no detections of other VOCs in soil samples. The detected VOC
concentrations were below comparison criteria. Soil samples from one soil boring completed in
the immediate vicinity of where acetone was detected, and the results of an active soil gas survey
to further investigate the presence of acetone, TCE, and methylene chloride indicated that the
VOCs were below detection limits. Acetone is a common laboratory contaminant and cleaning
agent for sampling equipment. Di-n-butyl phthalate was the only SVOC detected in the soil
samples at levels below the comparison criteria. Phthalates are common plasticizers and were
found in method blanks. No explosives, pesticides, or PCBs were detected in soil samples.

An active soil gas survey was conducted in the immediate vicinity of the boring XXSB19 where
acetone was detected to further investigate potential VOC contamination in the area. Soil gas
samples were collected from five sampling points and analyzed on site for acetone, methylene
chloride, and TCE. Results of the soil gas survey indicated that acetone, methylene chloride, and
TCE were all below detection limits.

Two of the surface soil samples were collected along a surface water feature draining the eastern
portion of the site and analyzed for perchlorate. Both samples were non-detect for perchlorate.
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An additional two soil samples were collected during the EE/CA field activities (2006) to
determine the presence of WP and if MC existed in areas where MC was likely to exist based on
heaviest MPPEH; the mortar firing area and the Rocket Motor Area. No WP or MC was
identified in any soil samples and there was no indication of the presence of MC in any pre- or
post-detonation samples.

Table 3-4 presents the media investigation summary including the number of soil samples
collected during each sampling event.

332 Groundwater

From 1982 through 2001, a total of 13 groundwater samples were collected from monitoring
wells and an additional 10 water samples were grab samples collected from soil borings installed
at the site for identification of constituents of concern in the underlying groundwater.
Groundwater analytical results from multiple sampling events indicated that cadmium and
thallium were detected in groundwater above their respective MCLs in the initial sampling
(1982), however, the concentrations were not reproducible in subsequent sampling events.
Despite the common detection of metals during the multiple sampling events, none of the metals
was determined to have an unacceptable risk to human health or the environment.

In October 2009, groundwater samples were collected from four monitoring wells by both the
USEPA and the U.S. Army for confirmation of groundwater conditions at the site. Initial
detections (1982) of cadmium and thallium above their MCLs were not confirmed by the
sampling. Except for arsenic and chromium, all the other metals were detected at concentrations
below their respective MCLs or GW-Ind values.

Except for a single detection of acetone in a grab sample collected in 1994 at a concentration of
17 pg/L, well below the GW-Ind of 92,000 ug/L, there were no detections of VOCs in other
groundwater samples. Acetone was also detected at a similar concentration in the trip blank.
SVOC:s or explosives were not detected.

The October 2009 USEPA groundwater confirmation sampling detected the presence of
2-amino-4,6-DNT and 3-nitrotoluene. Both explosives were detected at concentrations well
below their respective GW-Ind values. No explosives were detected in any of the four U.S.
Army split samples. Reference Appendix B, Pages B-49 through 50 and B-51, Tables B-2 and
B-2b, respectively. Both the previous and the October 2009 data indicate that explosives, the
most likely contaminants at the site, are not of concern in the Ground Signal Test Area.

Twelve of the groundwater samples were collected from three locations and analyzed for
perchlorate during four quarters from April 2000 to June 2001. Perchlorate was detected at a
maximum concentration of 26.8 pg/L during the first quarter sampling event, a level well below
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the GW-Ind value of 72 pg/L. No MCL exists for perchlorate. During the second quarter
sampling event, perchlorate was not detected in any of the water samples. Perchlorate was
detected during the third quarter sampling event in one well at 8 pg/L, which is well below the
GW-Ind of 72 pg/L and not at all during the fourth quarter event. During the October 2009
sampling event, perchlorate was detected in monitoring well 18WW16 at a concentration of
5.4 ng/L, a level well below the GW-Ind value of 72 pg/L.

Table 3-4 presents the media investigation summary including the number of groundwater
samples collected during each sampling event.

333 Surface Water and Sediment

A total of seven surface water and seven sediment samples were collected from drainage ditch
locations, Harrison bayou, and Saunders Branch. Metals were detected sporadically in both
surface water and sediment samples. All metals were below comparison criteria in surface water
samples. Arsenic and lead were the only metals detected above their respective GWP-Ind values
in sediment samples. All other metals were detected at concentrations below comparison criteria
and approximating background values. Except for bis(2-ethylhexyl)phthalate in four sediment
samples and di-n-butylphthalate in two of the sediment samples and at concentrations that were
below comparison criteria, all other SVOCs were below detection limits in both surface water
and sediment samples. Phthalates are a common laboratory contaminant. No VOCs or
explosives were detected in surface water or sediment samples.

34  Conclusion

With the exception of the 2009 EPA groundwater sampling, the results of the multiple
investigations presented above indicated that no contaminants of concern were identified in soil,
groundwater, surface water, and sediments at the site. The human health risk assessment
evaluation of potential migration pathways for potential receptors indicated that carcinogenic
risk estimates were within the acceptable range at 6 x 10 and 4 x 10 for current recreational
and future industrial land uses, respectively. Non-cancer hazard indices were below the critical
value of 1.0 at 2 x 10 (current land use) and 6 x 10 (future industrial land use). Based on the
evaluation, no unacceptable risks to human health were identified for the site. The screening-
level ecological risk evaluation indicated that there are no ecological concerns associated with
the site and that further evaluations and remediation are unwarranted. In addition, no WP or MC
was identified in any soil samples and there was no indication of the presence of MC in any pre
or post-detonation samples. Results from the October 2009 sampling detected two explosives at
levels well below the risk-based criteria, further confirming that explosives are not a concern at
the site. Therefore, this MC data summary confirms the determination of no risk to human
health or the environment as identified in the EE/CA for LHAAP-003-R.
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For perchlorate, soil sampling conducted along a surface water feature draining much of the site
was non-detect. Additionally, three groundwater wells and the three geoprobe points placed
strategically along flow paths that fully characterize the groundwater from the entire site were
sampled for perchlorate. The results indicate that perchlorate was previously (2000 through
2001) detected in only three samples out of 12 and at concentrations below risk-based screening
levels. During the October 2009 confirmation sampling, perchlorate was detected in only one
out of the four monitoring wells at a concentration comparable with previous results and well
below the screening criteria. This, together with the fact that no explosives were detected in any
of the previous sampling conducted at the site, and that the October 2009 sampling detected
explosives at levels below the risk-based criteria, supports a conclusion that perchlorate and
explosives are not contaminants of concern at the Ground Signal Test Area.

USEPA, TCEQ, and U.S. Army have agreed to address the 2009 metals exceedances in the
groundwater under a path separate from the MMRP. U.S. Army will address the metals
constituents in the groundwater as stated in the Army letter dated March 10, 2011 under the 1998
IRP RODs (U.S. Army, 2011).
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Table 3-1
Summary of Detected Constituents in Soil
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental,

nc.

Analyte Detected Maximum Concentration TCEQ GWP-Ind
VOCs (ug/kg)
Acetone 10,300 9.2 x10°
Trichloroethene 42 500
Methylene chloride * 18 38,000
SVOCs (ug/kg)
Di-n-butylphthalate 2,790 B 10,000
Metals (mg/kg)
Aluminum 8,050 10,220
Arsenic 73.8 1
Barium 904 200
Cadmium 6.95 0.5
Calcium 621 NA
Chromium 28.91J 10
Cobalt 3.21 NA
Copper 6.21 130
Iron 13,500 NA
Lead 24 15
Magnesium 826 NA
Manganese 567 1431
Mercury 0.06 0.2
Nickel 43 204.4
Potassium 484 NA
Selenium 1.2 5
Strontium 18.9 6132
Thallium 0.2 0.2
Vanadium 24.3 72
Zinc 17.6 3066

Notes and Abbreviations:

* common laboratory contaminant
B - found in the method blanks
J - estimated value

GWP-Ind - soil MSC for industrial use based on groundwater protection

mg/kg - milligrams per kilogram
NA - Not Available

SVOC - semivolatile organic compound
TCEQ - Texas Commission on Environmental Quality

Ha/kg - micrograms per kilogram
VOC - volatile organic compound
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Table 3-2

Summary of Detected Constituents in Groundwater

Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc.

Analyte Detected Maximum Concentration TCEQ GW-Ind MCL
US Army USEPA

VOC (ugl/L)
Acetone 17* 92,000
Explosives (ug/L)
2- Amino-4,6-dinitrotoluene 0.3 17.03
3-Nitrotoluene 0.24] 1,022
Metals (mg/L)
Aluminum 2.04 102.2
Antimony 0.00335J 0.006
Arsenic 0.019 0.01
Barium 0.647 2
Beryllium 0.000818 J 0.004
Cadmium 0.01 0.005
Chromium 31.7 0.1
Cobalt 0.043 6.132
Copper 1.06 1.3
Lead 0.011 0.015
Manganese 2.02 14.3
Nickel 1.89 2.044
Selenium 0.019 0.05
Silver 0.000235 J 0.511
Strontium 412 61.32
Thallium 0.14 0.002
Vanadium 0.00172 J 0.715
Zinc 0.28 30.66
Perchlorate (ug/L) 26.8 72

Notes and Abbreviations:

* detected in a grab sample but also detected in the trip blank at the same concentration
GW-Ind - groundwater MSC for industrial use

J - estimated results detected above the method detection limit but below the reporting limit
MCL - maximum contaminant level

mg/L - milligrams per liter

TCEQ - Texas Commission on Environmental Quality

Mg/L - micrograms per liter

USEPA - U.S. Environmental Protection Agency

VOC - volatile organic compound
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Table 3-3
Summary of Detected Constituents in Surface Water and Sediments
Ground Signal Test Area, LHAAP-003-R, Harrison Bayou and Saunders Branch

Shaw Environmental, Inc.

Maximum Concentration

Ground Signal Harrison Saunders
Analyte Detected Test Area Bayou Branch TCEQ GWP-Ind MCL
Surface Water (mg/L)
Barium 0.23 0.13 0.43 2
Lead ND ND 0.011 0.015
Sediments
SVOCs (ug/kg)
Bis(2-ethylhexyl)phthalate * 443 369 421 600
Di-n-butylphthalate * 669 ND ND 10,000
Metals (mg/kg)
Arsenic 1.9 24 3.5 1
Barium 64.1 126 39.6 200
Chromium 9.8 5.5 4.4 10
Lead 7 9 8 15
Mercury 0.03 0.03 0.03 0.2
Nickel 5.1 147 4 204.4
Selenium 04 0.3 0.3 5

Notes and Abbreviations:

*common laboratory contaminant

GWP-Ind - soil MSC for industrial use based on groundwater protection
MCL - maximum contaminant level

mg/kg - milligrams per kilogram

mg/L - milligrams per lit

ND - not detected

SVOC - semivolatile organic compound

TCEQ - Texas Commission on Environmental Quality

Mg/kg - micrograms per kilogram
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Table 3-4

Media Investigation Summary
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental,

nc.

Invesél)?ated Date Medium Investigated Number of Samples Analytical Parameters Sample ID
EPS 1982 soil - surface 3 metals, explosives, anions 0501 through 0503
groundwater - wells 2 metals, explosives, anions, VOCs, and SVOCs MW127 and MW128
EBASCO 1993 soil - 7 borings 15 metals, VOCs, SVOCs, explosives, anions Borings XXSB15 through XXSB21
groundwater - grab from borings 6 VOCs, explosives, anions, total organic halogens, TOC XXGG15 throughXXGG18, XXGG20 and
groundwater - wells 2 metals, VOCs, SVOCs, explosives, anions MW127 and MW128
surface water 7 metals, VOCs, SVOCs, explosives, anions XXSWO01, XXSW15 through XXSW20
sediment 7 metals, VOCs, SVOCs, explosives, anions XXSD01, XXSD15 through XXSD20
SVERDRUP 1994 soil - boring 3 VOCs XXSB01
soil - gas sampling points 5 VOCs XXSGO01, XXSG03 through XXSG05, XXSGO7
groundwater - grab from boring 1 VOCs, SVOCs, explosives XXGGO01
USACE 1996/97 soil - surface 4 (2) VOCs + 11 metals; (2) SVOCs, pesticides, PCBs; RASSXX-01, RASSXX-02
(1) 12 metals, explosives
STEP 2000/01
1st Quarter  [groundwater - wells 3 perchlorate MwW127, MW128, 18WW16
2nd Quarter |groundwater - wells 3 perchlorate MwW127, MW128, 18WW16
3rd Quarter  |groundwater - wells 3 perchlorate MwW127, MW128, 18WW16
3rd Quarter |groundwater - grab 3 perchlorate GPSAS54-01 through GPSAS54-03
USFWS 2003 soil 2 metals, SVOCs, pesticides, PCBs, perchlorate 95, 223
CAPE 2006 soil 2 MC (explosives), WP BTA-54-LHAAP-001-RS-01A, BTA-54-LHAAP-
001-RS-01B
USEPA October 2009 [groundwater - wells 4 metals, explosives, perchlorate 127-09, 128-10, 18WW-01-07, 18 WW-16-08
U.S. ARMY October 2009 |groundwater- wells 4 metals, explosives, perchlorate 127-09, 128-10, 18WW-01-07, 18 WW-16-08

Notes and Abbreviations:
MC - munitions constituents
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound

A-E Contract No. W912BV-07-D-2004, TO No. 0007
Longhorn Army Ammunition Plant, Karnack, Texas

TOC - total organic carbon
VOC - volatile organic compound

WP - white phosphorus
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40 Conceptual Site Model

During the EE/CA a conceptual site model (CSM) was developed to provide a summary of the
MC sources, potential pathways for MC exposure, and potential receptors to MC at the MRS
sites.  Since surface soil did not identify the presence of MC at LHAAP-001-R and
LHAAP-003-R, there is no source area and there is not a complete pathway for MC. It is noted
that perchlorate was detected once above the GW-Ind in a well at LHAAP-001-R by USEPA,
although U.S. Army’s split sample result was below the GW-Ind.

Based on MC data summary results and the determination of an incomplete pathway (since there
is no MC at the surface), the MC Source-Receptor CSM presented in the EE/CA is accurate and
is included as Figure 4-1 in this report. In addition, the successful MEC removal action at
LHAAP-001-R and LHAAP-003-R provides protection of human safety from explosive hazards
to the extent practicable rendering the exposure pathway for MEC items an incomplete pathway
as shown on Figure 4-2.

A-E Contract No. W912BV-07-D-2004, TO No. 007 4_ 1 Shaw Project No. 133363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011



Final Munitions Constituents Data Summary Report Shaw Environmental, Inc.

MC SOURCE-RECEPTOR
CONCEPTUAL SITE MODEL

SOURCE INTERACTION RECEPTORS

Source MC Activity Receptors

Current/

Future
Future
On-Site Recreational
Worker User

Area Location

m e e | 6

D COMPLETE PATHWAY

‘ INCOMPLETE PATHWAY

g; POTENTIAL RECEPTOR

Figure 4-1

Contract No. W912BV-07-D-2004, TO No. 007 Shaw Project No. 33363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011



Final Munitions Constituents Data Summary Report Shaw Environmental, Inc.

MEC SOURCE-RECEPTOR
CONCEPTUAL SITE MODEL

SOURCE INTERACTION RECEPTORS

Source OE Activity Receptors
Area Location

Intrusive
OE at

Surface

Current/
Future Future

Non-intrusive

On-Site Recreational
Worker User

OE in Intrusive

Subsurface

Non-intrusive D COMPLETE PATHWAY

‘ INCOMPLETE PATHWAY

Q; POTENTIAL RECEPTOR

Figure 4-2

Contract No. W912BV-07-D-2004, TO No. 0007 Shaw Project No. 33363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011



Final Munitions Constituents Data Summary Report Shaw Environmental, Inc.

5.0 References.

CAPE, 2007, Engineering Evaluation/Cost Analysis, Longhorn Army Ammunition Plant,
Karnack, Texas, Final, October.

Ebasco Services, Inc., (Ebasco), 1993, Field Investigation Summary Report, Remedial
Investigation, Longhorn Army Ammunition Plant, Karnack, Texas, November.

engineering-environmental Management (e?M), 2005, Site Inspection Report, Military Munitions
Response Program, Longhorn Army Ammunition Plant, Texas, Final, June.

Environmental Protection Systems, Inc. (EPS), 1984, Longhorn Army Ammunition Plant
Contamination Survey, June.

EODT Technology, Inc., (EODT), 2008, Final Work Plan for the MEC Removal Action at the
Former Longhorn Army Ammunition Plant, LHAAP-001-R (Site 27) and LHAAP-003-R (Site
54), Karnack, Texas, July

EODT Technology, Inc., (EODT), 2009, Final Site Specific Final Report for the MEC Removal
Action at the Former Longhorn Army Ammunition Plant, LHAAP-001-R (Site 27) and LHAAP-
003-R (Site 54), Karnack, Texas, September.

Shaw Environmental, Inc. (Shaw), 2007, Installation-Wide Baseline Ecological Risk Assessment,
Volume 1: Step 3 Report, Longhorn Army Ammunition Plant, Karnack, Texas, Houston, Texas,
November.

Solutions to Environmental Problems (STEP), 2005, Plant-wide Perchlorate Investigation,
Longhorn Army Ammunition Plant, Karnack, Texas, April.

Sverdrup Environmental Inc., 1995, Site Characterization Summary Report for the Remedial
Investigation, Sites 11, 1, XX, 27 at Longhorn Army Ammunition Plant, Karnack, Texas,
October.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1997, Remedial Investigation Report,
Group 1 Sites (Sites 11, 1, XX, 27), Longhorn Army Ammunition Plant, Karnack, Texas,
Volumes I and I, May.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1998, Record of Decision at Group 1
Sites (Sites 11, 1, XX, 27), Longhorn Army Ammunition Plant, Karnack, Texas, January.

U.S. Department of the Army (U.S. Army), Longhorn Army Ammunition Plant, 2011, “Army
Response to EPA Letter of June 2010: Munitions Constituents Data Summary Report Response
to Comments, Longhorn Army Ammunition Plant, Karnack, Texas”, Letter from Rose M. Zeiler,
Longhorn Army Ammunition Plant Site Manager to Stephen Tzhone, Remedial Project Manager
of USEPA, Region 6, Superfund Division, March 10.

A-E Contract No. W912BV-07-D-2004, TO No. 007 5_ 1 Shaw Project No. 133363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011



Final Munitions Constituents Data Summary Report Shaw Environmental, Inc.

U.S. Environmental Protection Agency (USEPA), 2010, “Munitions Constituents Data Summary
Report, Longhorn Army Ammunition Plant, Karnack, Texas”, Letter from Stephen Tzhone,
Remedial Project Manager of USEPA, Region 6, Superfund Division to Rose M. Zeiler
Longhorn Army Ammunition Plant Site Manager, June 11.

U.S. Environmental Protection Agency (USEPA), 2011, “Army Response to EPA Letter of June
2010: Munitions Constituents Data Summary Report, Longhorn Army Ammunition Plant,
Karnack, Texas”, Letter from Stephen Tzhone, Remedial Project Manager of USEPA, Region 6,
Superfund Division to Rose M. Zeiler Longhorn Army Ammunition Plant Site Manager, June
03.

U.S. Fish and Wildlife Service (USFWS), 2003, Contaminant Investigation of Northern, Central,
and Eastern Portions of Caddo Lake National Wildlife Refuge, Texas, November.

A-E Contract No. W912BV-07-D-2004, TO No. 007 5_2 Shaw Project No. 133363
Longhorn Army Ammunition Plant, Karnack, Texas June 2011



Appendix A

LHAAP-001-R Data Summary Tables



Final Munitions Constituents Data Summary Report

Appendix A
Page No.  Table No.
A-1 Table 11-1
A-2 Table 11-1b
A-4 Table 11-2
A-9 Table 11-2b
A-12 Table 11-3
A-12 Table 11-4
A-14 Table 11-4b
A-15 Table 11-5
A-16 Table 11-5b
A-17 Table 11-6
A-18 Table 11-6b
A-22 Table 11-7
A-23 Table 11-7b
A-24 Table 11-8
A-25 Table 11-8b
A-28 Table 11-9
A-29 Table 11-9b

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Karnack, Texas

Shaw Environmental, Inc.

APPENDIX A
LHAAP-001-R

Reference

Environmental Protection Systems, Inc (EPS) 1984, Longhorn Army
Ammunition Plant Contamination Survey, June.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant, Volume
VI, March.

Sverdrup Environmental, Inc (SVERDRUP), 1994, Sampling and Data Results
Report: Laboratory Report, Remedial Investigation Sites I, I, XX, 27,
Longhorn Army Ammunition Plant, Karnack, Texas, Volume I, November.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1997, Remedial
Investigation Report, Group 1 Sites (Sites 11, 1, XX, 27), Longhorn Army
Ammunition Plant, Karnack, Texas, Volume I, May.

U.S. Army Corps of Engineers (USACE), Southwestern Division Laboratory,
1996, Results of Chemical Analyses of Soil Samples, South Test Area (27),
Longhorn Army Ammunition Plant, November.

U.S. Army Corps of Engineers (USACE), Southwestern Division Laboratory,
1997, Results of Chemical Analyses of Soil Samples, South Test Area (27),
Longhorn Army Ammunition Plant, March.

Environmental Protection Systems, Inc (EPS) 1984, Longhorn Army
Ammunition Plant Contamination Survey, June.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant, Volume
VI, March.

Sverdrup Environmental, Inc (SVERDRUP), 1994, Sampling and Data Results
Report: Laboratory Report, Remedial Investigation Sites I, I, XX, 27,
Longhorn Army Ammunition Plant, Karnack, Texas, Volume I, November.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant, Volume
VI, March.

1 Shaw Project No. 133363
June 2011



Final Munitions Constituents Data Summary Report Shaw Environmental, Inc.

Appendix A

Page No.  Table No.

A-32 Table 1-17
A-33 Table 1-18
A-34 Table 1-18b

A-35 Table 2
A-38 Table 2b

A-44 Table 4A-1

A-45 Table 3

A-46 Table A-1

A-48 Table A-1b

A-49 Table A-2

A-51 Table A-2b

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Karnack, Texas

APPENDIX A (continued)
LHAAP-001-R

Reference

Solution to Environmental Problems (STEP), 2005, Plant-wide Perchlorate
Investigation, Longhorn Army Ammunition Plant, Karnack, Texas, April.

U.S. Fish and Wildlife Service (USFWS), 2003, Contaminant Investigation of
Northern, Central, and Eastern Portions of Caddo Lake National Wildlife
Refuge, Texas, November.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1997, Remedial
Investigation Report, Group 1 Sites (Sites 11, 1, XX, 27), Longhorn Army
Ammunition Plant, Karnack, Texas, Volume I, May.

CAPE, 2007, Engineering Evaluation/Cost Analysis, Longhorn Army
Ammunition Plant, Karnack, Texas, Final, October.

Groundwater Analytical Results Summary Table provided by the USEPA from
the October 2009 Groundwater Confirmation Sampling.

Booz Allen Hamilton Inc., 2009, Analytical Report, Longhorn Army
Ammunition Plant, November.

Groundwater Analytical Results Summary Table from the October 2009
Groundwater Confirmation Sampling by the U.S. Army

ALS Laboratory Group USA, 2009, Analytical Report, Longhorn Army
Ammunition Plant, November

2 Shaw Project No. 133363
June 2011



L tranp <00 =R,

A-1
Table 1141
Site 27 - Sonth Test Avea 0igel

P8 Sucfaca Soil Analytical Summary (1982)

3 it on

i ﬁx‘i\ ,5;'&* il e (EQ
b e s Gulp- st
‘;l:pfmlvm

)i . 5,100
Alumimm 16, 226
Barum__ _ 1’-?”
 Clromium | wag [ 163 | 123 | 103 |
Lead wee | 255|263 | 26 Vs
Mangangso | mg/kg | 80 o2 | 1815 || 1H%)

| Steontlum | mp/kg 5 9 4.3 lo

| Copper | mg/kg 2.1 a1 | 28 120
Zine mpkg |81 | 174 | 902 2,0 bl
Nikel | mgikg | 1 4 2.2 204k
Pluorido mglkg 6 5 6 .

Nitrate/Nldte | mg/kg | 15,8 73 | 056
Il_‘s}_diate | mgkg | 382 | 815 | 33,25

TATAART Group 1 Sites
Finat I!H}-hyll,”‘l 11.3
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A2

Table i1-1b

Surface Soil Analytical Methods and Detection Limits

South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmental, Inc.

(1982)
Investigated Byl | - 1,000 | Medium Analytical 1 4 tical Method | PEECUOM | i
Sampling Event Parameters Limits
EPS 1982 Soil Metals EPS Method

Aluminum 1N 0.36] gl
Arsenic 14 031 pghly
Anfimony 1J 076 pglg
Barum u | 099 nglg
_Beryllium 1N 05| vofg
Cadmium - N 05| ol
Chromium 1N 06| nafg
Copper iN 05| wuglg
Lead 1 089 wglg
Manganese ' N 0.25; uglg
Mercury N 2D 271 uaig
Nickel 1N 05 palg
Selenium 1 1) 05! nglg
Silver 1N 05 ualg
Strontium W 05 pofg
Thallium TN 3| vl
Zinc N 05| pofy
Explosives
1,3-dinitrobenzene ™w 0.5 ugfg
24 6-tnitrotoluene W 073 gl
1,3,5-trinitrobenzene W 071 gl
2.4 dinitrofoluene W 0.5] uglg
2,6-dinftrololuene T w 061l pal
Nitrobenzene w 115 pafl
Anions
Nitrates U 5  palg
Nitrtes ) U 5| uglg
Sulfates U ) 251  palg
Chloride 7U 7| oy
Fluoride ) U 5| pglg
Chromate 7U 5| uofg
Thiocynate U 10| pofg
Cyanide iy 5 wiJgIg

Note(s):

119/g - micrograms pes gram

Shaw Project No. 133363
June 2011

A-E Contract No. W9128V-07-D-2004, TO No. 007
Longhorn Army Ammunitior Plant, Karnack, Texas
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Table 11-f (contlnued)
Site 27 - South Test Aren
Ehasco Surface Sofl Analyileal Sumwmary (1993)

013722

3 S e
Volaiiles <DL, <Nl <DL <DL
Senivolatiles ug/kg <DL <DL <PL <DL
Di-n-hutylphthalats ng/ie 2180 <DL 2510 <DL Fybon 07
_AB0 A6 S0t [l
<DL <pL <DL ’ G 00
0.7 09 08 \
140 168 £0.4 200
2.3 5.9 5.7 e
2 7 7 LS
Merony, mghg | <o | 0@ 0.02 <L __| e
Nickel mgkg 1.8 2.5 3 2.9 POl s
Sclenfum mgfkgt <DL 0.2 0.2 03 b
Niteate/Nitrito _mgpikg 34 2.14 2.05 <pL
Sulfate wglkg 40 30 g0
gH pH 5.6 6 5.6 52 ¢
Conductvy wmhosfom 98 20 43 0
[TTAAR T Orovp 1 Siics 114

Finel RU/ May 1997

o e e Attt .
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‘Fable 11-2
Site 27 - Santlt Test Area
_Lhnsea Soll mml teal Sumavy (1993)

l PSTET

S Gap P
Volatilas ug/ke <DL <DL <DL

Seanbvolatlea wpg | <pL | <pi | <pL

Dintntylpibalals ugfky 143 <DL <DL LY

‘ yalke 312 DL R4h) ] et

N msptostves uhe |_<on | <pu | <pn | <pr - 500
Avsenle wekg |13 12 L1 2 \
Barium [OLILA 13 543 §0.8 19.2 20w
Chromhun malkg 8.2 16 34 69 1o
Lead mghg_ | - 9 5 ¢ 3 S
Mercury mg/kg 0.02 0.03 0.08 0.02 . oo 2o
Nigkel mg/kg 6. 19 2.6 24 |7 odidt
Selenhum mglkg 0.3 <pL <DL 0.2 5
Chlorldo nigfkg 576 487 4 310

Nitrate/Nitrita ngks <DL <DL .05 <DL

Sulfats mphkg 3 5400 G600 300 2100

o i 51 83 5.6 5.8

Conduotlyly Cuhegem | 250 | tes0 ) 4L 525

LTIAAPT Groop | Siea
Find mmfffm 11-5




Tahle 112 (confinucy)
Site 27 - South Test Aven

93

Ihnsco Sull AnaQJenl Summavy (19

018724

g ,;: Eﬁij .
;41 pf“f, GNP
Volatiles <DL
Semlvolatles <DL
Txplosives <DL
Areenle gy | 18 1.8 11 1.3 !
Darium 7 A I LY 42.5 58 4 __ 200
Chromjum wyky | 59 58 4.1 8.8 §2
Lead mykg | 1 6 5 5 5
Mercory __mg/ky 0,08 0.0 0.03 0.02 b7
Nickel /g 5.6 2.9 2.1 17 2ok
Selenfum mg/kg <DL _| 02 <DL 043 5
_Clilorlde mafkg 133 399 44 310
Niteate/Nitrito mglkg; 107 05 L0t 102
Sulfate mglkg 540 00 150
J‘H pll 54 4.1 5.1 4.3
Conduetivity ___umhos 193 1660 28 .
lrf‘?r{%ﬁr.ny sn‘ogm 11-6
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Tahle 11-2 (continued)
Sits 27 ~ South Test Area
Lbascu Soll Analydlcal Summar (1993)

018725

ﬁiﬁ%‘“ﬁ]

RSN AP
,_ ;g;fg; - ﬁ%ﬁ%&%ﬁmﬁ% .
Volatiles ugl_k.L <DL <DL <DL <DL
Semlyolatiizs ur/ke <DL <DL <BL <DL
Pesiicidea/Herbleldes UE/ER <DL <DL <DL <DL
Brploslves : usfkg <Dl <DL <DL <DL
Argenls __mplke 14 L7 L1 L1
Rarlvm mplkg 38.1 9.8 37 26.3
Chirorafum __mgikg 5.9 1.2 5.6 3.5
Lead mafkg 4 1 3 4
Morcury my/kg 0.02 <DL 0.03 <DL
Selenluoi” mykg | <DL 0.2: 03 <PL
Nicks! mgfkg 4 35 14 1.6
Cliloddo _mglkg 222 516 22 399
Nltrate/Nltrlto mglkg 1.49 0.66 <DL <DL
Sulfats mlke 280 gal) 260 210
pH pH 5.4 4.6 4.1 47

. Conduetivlty wuhos/em | 1320 2280 1250 1690

T s
(d\!\r’—-l\'i({

si0R

20
147

il
S
20t

THAAR{ Group L Biles
Fisd RU May 1997

11-7




Tahle 11-2 (contlaues) 118726
Site 27 - South Test Avea
i annfé(ét'.- | B ‘id(:ﬁ"if{.,d
A AT s B At e
Yolatifcs
Semjvolatlles
Pesticldes/Terbicldes
Hsplodlvos uplks <DL <DL, <Dl <DL
Argenlo mglg 0.9 04 0.8 01 {
Daglym gl 151 463 4.1 41,6 a0t
Chromium nglkg 6.8 43 4.2 kY o
Load gk v 5 5 4 b
Mooty mp/kg 0.0 0.02 o2 | 0w et
Nicke! mykg 4 3.1 18 29 i onie
Selenium ing/kg 0.2 <Dl <DL <hL B
Ciitorido wglkg 1110 310 1200 931
Niteate/Hitclie supfkg <L <DL <DL <DL,
Sulfate wgikg 4700 3900 5400 5800
alt uit 8.8 9.4 8.9 9
Costductivily vhiosfam 5260 12190 5110 3350
e -8
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Pallo 11-2 (continued) 1872
Sito 27 - South Test Avea
2 jﬂcﬂl Emnﬁ j%:;{m 199!3)}_ﬁwmp
.ﬁ"’-“ Natligagsa
Gl - ﬁ-;fze?% 0 M
Vol <DL o | <on | <on |
Scmlyalntiles o |_<on | _<on | <on | <on
D}-r-butylphtbalate ug/kg <DL <DL __|_ <DL 513
DRSO TEEISY e RO e D e ST S DS
Rxplosives uphg | <DL <DL oL | enn | 51T
Areenla mglkg 0.1 0.5 24 0.6 {
Dartum mp/kg 213 19.4 ALS 6.1 200
Cliromhim mgikg 6 5.3 0.2 <oL_fI° 1P
Leal nip/kg 5 4 5 6 o
Mewewry mgkg | 005 | <pL_| 003 | <DL Gl
Nicke mefkg, <DL 2.6 <DL <DL . - zod A
delenlum mylkg 02 <DL <DL <DL 5
Chloride mglke 310 665 <DL 487
Nitrate/Nitcito nglkg <DL <DL <DL | <DL _
Sulfate migkg {4000 5600 <DL 4900
i pH 1.5 84 6.5 6.6
| Conductviy ymhos/cm 908 2590 135 226 |
LITAAP/ Qrovp | Sites “_9

Pinsd RI May 1997

A
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Table 11-2b
Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

(1993)
:?:;if:ﬁ;:ﬁ::: Date Medium Analytical Parameters | Analytical Method Diti:it;:n Units
EBASCO 1993 Soil - borings/surface soil
Metals
Arsenic 7060 0.1 mafkg
Antimony 6010 1 maikg
Barium 6010 1 malkg
Gadmium 6010 1 mafkg
Chromium 6010 1 makg
Lead 7421 R mglkg
Mercury 7470/7471 001 mgfkg
Nickel 6010 1 ‘mgfkg
Selenium 7740 0.1 mgfkg
Silver 6010 1 mglkg
Fhallium 7841 0.2 mg/kg
VOCs
1,1,1-Trichleroethane 8240 5 ugkg
1,1,2,2-Tetrachloroethane 8240 5 ng'ka
1,1,2-Trichloroethans 8240 5 Hgkg
1,1-Dichloroethane - 8240 5 Hafkg
1,1-Dichloroethene 8240 5 ug'kg
1,2-Dichloroethane 8240 5 glkg
1,2-Dichloroethene 8240 5 ma/kg
1,2-Dichloropropane 8240 5 parka
2-Bulanone 8240 50 | ugkg
2-Chlorosthylvinylether 8240 10 pokg
2-Hexanone 4240 © 50 1a/kg
4-Methyl-2-pentanone 8240 50 ) 1gfkg
Acetone 8240 100 ugfkg
Benzene 8240 5 pafkg
Bromodichloromethane T s240 5 ugfkg
Bromoform 8240 5 ngfkg
Bromomethane - 8240 10 ugfkg
Carbon disuffide 8240 5 ugfkg
Carbon tetrachloride 8240 L ug/kg
Chlorobenzene ) 8240 5 ugfkg
Chloroelhane 8240 10 ugfkg
Chloroferm 8240 5 ug'kg
Chloromethane ' 8240 i0 no'kg
Chlorodibromomethane 8240 5 pgkg
Ethylbenzene 8240 5 nglkg
Methylene chloside 8240 5 Hg/kg
ét—;rene 8240 5 Hglkg
Tetrachioroethene 8240 5 ) 1gfkg
Tokiene 8240 5 ugkg
Trichlorosthene 8240 5 ugfkg
Vinyl acetate 8240 50 ug'kg
Vinyl chloride 8240 10 nofkg
Xylenes 8240 5 " ghkg
¢ls-1,3-Dichloropropene 8240 5 yo'kg
trans-1,3-Dichloropropens 8240 5 Hafkg
A Centract No. W912BV-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Army Ammuniton Plant, Karack, Texas June 201t
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A-10
Table 11-2b

Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Eavironmental, Inc.

(1993)
Investtpated By Date Medium Analytical Parameters | Analytical Method Detec‘tion Units
{Sampling Event Limits

EBASCO 1993 Seif - borings/surface soil

$VOCs

1,2, 4-Trichlorobenzene 8270 330 pgtkg
1,2-Dichlozobenzene 8270 330 ngfkg
1,3-Dichlorobenzene 8270 330 ngfkg
1,4-Dichlorcbenzene 8270 330 wafkg -
2,4,5-Trichlorophenol 8270 1650 pgikg
2,4,6-Trichlorophenol 8270 330 " ughkg
2,4-Dichlorophenol 8270 330 ugfkg
24-Dimethylphenol 8270 330 ugkg
2,4-Dinitrophenol 8270 1650 pafkg
2,4-Dinitrotolueng 8270 330 ng'kg
2,6-Dinitrotoluene 8270 330 ug'kg
i—ChIoronaphtha!ene 8270 330 pglkg o
2-Chlorophenol 8270 330 ng/kg
2-Mathylnaphthalene 8270 330 na/kg
2-Methylphencl 8270 330 ugg
2-Nitroaniline 8270 1650 ughg
2-Nitrophenol 8270 330 pgkg
3.3-Dichlorobenzidine 8270 650 rakg
3-Niroaniline 4270 1650 #a/kg
4-Bromophenylpt__1enylemer 8270 330 gg!kg_
4-Chioro-3-methylphencl 8270 650 polkg
4-Chicroaniline 8270 650 pg/kg
4-Chiorophenylphenylether 8270 330 ngkg
4-Methylphenal 8270 330 nglkg
4-Nitroaniline T 270 1650 ngkg
4-Nitrophencl 8270 1650 nafkg
4.6-Din'rtro—2—methyfphenoi 8270 1650 nghkg
Acenaphthene 8270 330 ug.’kmaif
Aoenaphthyleﬁé 8270 330 ugfkg
Anthracene 8270 330 ugfig
@enzo(a)anthracene 8270 330 ualkg
Benzo(a)pyrene 8270 330 pgfkg
Benzo{b)fiuoranthene 8270 330 | pghkg
[Benzofg,h,ijperylene 8270 | 330 ugkg
Benzo(k}ﬂuoranthené 8270 330 uglkg
Benzolc acid 8270 1650 pafkg
Benzyi alcohol 8270 650 pgfkg
Butylbenzylphthalate 8270 330 uafkg
Chrysene 8270 330 uafkg o
Dibenzola,hjanthracene 8270 330 ng'kg
Dibenzofuran 8270 330 nalkg
Di-n-butylphthalate 8270 | 330 nofkg
Diethylphthalate 8270 330 ng/kg
Dimethylphthalate 8270 330 ug/kg B
Fluoranthene 8270 330 ug/kg
Fluprene 8270 330 ugrkg
Hexachlorobenzene 8270 330 uafkg
Hexachlorobutadiene 8270 330 ug/kg

A-E Conlract No. W312BY-07-D-2064, TO No. 007
Longham Army Ammunition Plant, Kamack, Texas

Shaw Project Ho. 133363
June 2011
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Table 11-2b
Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

{1993}
lnvestigated By Date Medium Analytical Parameters | Analytical Method Detec_t lon Units
{Sampling Event Limits
EBASCO 1993 Soil - buringsfsurface soil

Hexachlorocyclopentadiene 8270 330 pa'kg
Hexachloroethane 8270 330 na/kg
indeno(1,2,3-c.d)pyrene 8270 330 na/kg
Isophorong 8270 330 pglkg
Naphthalene 820 330 ugrkg
Nitrobenzene 8270 330 ug/kg
Pentachlorophencl 8270 1650 ughkg
Phenanthrene 8270 330 uglkg
Phenol 8270 330 nglkg
Pyrene 8270 330 mafkg
bis{2-Chloroethoxy)methane 8270 330 pg/kg
bis{2-Chloroethyfjether 8270 330 nofkg
555(2—Ch!0roisopropyl)elher ) 8270 330 palkg
bis(2-Ethythexyl)phihalate 8270 330 " glkg
di-n-Octylphthalate 8270 330 pafkg
n-Nitrosodi-n-propylaming 8270 330 rgfkg
n-Nitrosodiphenytamine 8270 330 1gfkg
Explosives
HMX 8330 0.5 mglkg
RDX 8330 0.5 mglkg
1,3.5-TNB ' 8330 0.25 mghkg
1,3-DNB 8330 0.25 mafkg
Tetryl ‘ 8330 05 mglkg
Nitrobenzene 8330 0.26 mafkg
24,6-TNT 8330 0.25 ma/kg
2,6-DNT 8330 0.25 ma/kg
24-DNT B 8330 0.25 mglkg
2-Nitrotoluene 8330 0.25 mg/kg
4-Nitrololuene 8330 0.25 mokg
3-Nitrotolugns ' 8330 0.25 mgfkg
Anions
Nitrate-Nirite Nilrogen 353.3 01 mgrkg
Chloride 9052 10 mglkg
Suifate 9038 10-20 mglkg

Note(s):

afkg - micrograms per kilogram

my/kg - mifligrams per kilegram

SVOC - semivelalite organic compound

YOC - volatile organic compeund

AE Contract No. W12Bv-07-D-2004, TC No. 007 Shaw Project Mo, 133363

Longhom Army Ammurition Plant, Kamack, Texas June 20114
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18728
During the Phase 2 flold Investigation conducted by Sverdrup in 1994, four soif bocngs
(XTWWO1 through 27TWW04) were drilled in the vicinity of 278833 and completed as
monitoring wells. Three surface sofl samples (278321, 278522, and 279823) were collecied
frorn 0.0 to 0.5 fezt using a stainless sieel hand auger. The thres sutfagce soll samples were
anatyzed for chromium and mereury.

No exglosives wers detected in the Phage 2 soll samples, Np valatiles or semivolatiles were
tested, Results of he syrfape sofl samples ars given in Table 11-3 and regults of the soit
botings are given in Table 11-4.

Tahle 113
Site 27 ~ South Test Area

TEER
: Gl (vt P
Cheombim. | matkg | 106 |78 5.6 10
| pedke. ) <D <nt <D, oo
Fable 11-4

Site 27 - Sonth Test Aven
Sverdyo 90 1 Annlytlcal Summ 1904, )
T s AR T s T
me
i B0 TG % L e e e RiRds ".:’" SRS e gL
R D e
Bxolosivas wglkg <DL <Dl <Dl <hL .

s

Arenle makg | 2.5 52 3., 34 t
Barium wgka | 105 | Bl | 28 ps |l 207
Chioptum ke | 133 1 136 9 |54 fI'0
Laxd mefkg |0 10 65 26 .o 1
37y ,ﬁ

Nikel ks | 84 1 83 52 e || 2o
Cifloride mtig | <pu | <pn | <pp | %2
Nitae/tdielie | mglkg 015 0.81 082 -; 099
Suifata gfkg | <DL <DL 164 4.4

— _

LHAAP {Urcap 1 Siles “‘10

Hiasl RUI Bay 1997
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+ Tahls 11-1 (ctmtlnneﬂ)

: $ip 27 - South got
Svcrdnm Soll Arghytical dnmmery {1994)

S

qg,)é.ze

R 5"-#”,
ﬁi"‘l’ﬁ

VIR
s | s | v | we | ses | om |
Shrenhum gk _i 69 98 83 {85 1.7l g%
‘Tend g | 6 | a0 |_er . l.sa ) 4o M5
[P TN TR VIR YN T T 2044
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Table 11-4b
Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

(1994)
g‘:;?;ﬁ:;egzg Date Medium Analytical Parameters | Analytical Method | Detection Limits | Unils
SVERDRUP 1804 Soil - surface chromium 6010 NA
mercury 7470/7471 012 mghkg |
Soil - monitoring well borings |Metals
Arsenic 7060 NA _
Antimony _ 6010 1.1-13 mg/kg
Barium 6010 NA
Cadmium 6010 0.56 - 0.63 mg’kg
Chromium _ 6010 _NA
Lead 7421 NA
Mercury 7470/7471 0.11-0.13 makg |
Nickel 6010 NA
Selenium 7740 0.56-1.24 mgkg
Silver 6010 1.1-13 myka_|
Thallium 7841 055-1.2 ma/kg
Explosives
1,3-DNB 8330 0.5-0.628 mglkg
RDX ] 8330 05-0.628 mglkg
1,35-TNB 8330 0.7-0.878 malkg
248-TNT 8330 0.594-0.628 | makg
2,4-DNT ‘ 8330 0.594-0.628 | mgkg
2,6-DNT 8330 0.594-0.628 | mghkg
HMX 8330 09-1.13 mglkg
Nitrobenzene 8330 0.6-0.754 mglkg
o-Nifrofoluene 8330 09-1.13 mglkg
3-Nitrotoluene 8330 ~b9-113 mgkg
p-Nitrofoluene 8330 1.4-138 mg'kg
Tetryl ‘ 8330 19-2.39 ma/kg
2-Amino dinitrofoluene 8330 09-1.13 mglky
4-Amino-2,6- dinitrotoiuene 8330 11-1.38 mg'kg
Anions
Nitrate-Nitrite-Nitrogen 353.3 NA .
Chicride . 9052 5.6-12.54 mgfkg
Sulfate 9038 56-6.1 mg/kg |
Nota(s):
mgrkg - milligrams per kilegram
NA - Not available
A-E Contract No. W91 2BV.07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Amy Ammunion Plant, Kamack, Texas June 2011
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Tohto 11-5 018731
Site 27 - South Test Avea
Tulsa Disirlet Corps of Enpineera (1996/97)
Surface Soll Analytleal Sunumary
'1-"'"'"|'ﬂ kel ooy ~.'-'W' AT T ?"4 ki .F\;“TW““* HeRRr)
T R
A ROT o i .«aL () X AN L WA
plpswm ug{kg <DL <DL <DL <DL <DL <D <D, | <DL | <DL
Ml | wekg | Nv | 10300 | nr | 530 | WE | 4350 | NT ) 8360 } NT
Anthvouy | kg | N | <DL Nt | <bL | NT | <DL | NT | <DPL | NI
puente  |mgmg | NT | a4 | NT | 608 | NI | L6 NT | 781 | NT
Narlum mgha | NT_ | 826 | Nv | f23 | N} m2 | NT_} 693 | NU
eyl | mghg | N | 196 | wi | <pL | NE} <DL} NT <DL | NT
Cadoitun ogkg | NT | 21 | NT | 8st | NE_ | tdq | NT ) 904 | NU
Calchun gk | Nr_ | ssa | NT | 39 | NU | 809 | NT 781 | _NT
Chromhin___|mgkg | NT | 309 | NT | 152 | NT | 363 | NI 214 | NI
Calalt mpfkg | _NT <pL | nr | <oL | NT | <DL | NT | <DL | NT
Copper meikg | N | 1870 | Nr | 694 | Nv_ | 769 | NT ) 565 | NT
Jron wakg | NI | 70,000 | NT | 45400 NT 23200 | NT | 21,800 | N
Lepd mwke | Nt | o | Nt | 180 | v | 150 | Nv | 110 | NT
Magnestom [ mglkg | NT | 310 NT | 187 | NT 308 NT 635 NT
Manganese  |mgfkg | NT | 204 | ww | 137 ) N© | 23 | NF | 135 NT
Mencury mafkg | NT | <pL | NI | <DL | NT <DL | NT_| <DL | NT
Nickel merke | nT | <pL | NT | 241 | NT |} <DL | NT | <DL NT
Polahum | ma/kg | NT_| 302 | Nr_} 150 | N 935 | Nr | 513 | _NT
Soleatam | make | NT | 083 | NT ) 071 | NT | 066 | NT | <DL } N
Sitver mkg | Nt | <pL | Nt | <py | NT | <DL | NE_| <DL | NT
Steontiom | mpfkg | NT_| <DL | NT | <DL | NI ) <DL NT | 68 [ NT
“Duatlhom warke | Nr | <L | NU | <pL | NT | <DL | NI} <DL | NT
vonsdlun | mgke | NT | 724 | nT | soq | Nr | 256 | NY_} %75 NT
e . ook | N 1 413 [ NT | 196 | N | 196 | NT | 224 | NT.
NT == Not tested,
TR Ny 1990 11-13
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Table 11-5b

Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Envirenmental, Inc.

(1996/1997)
Investigated By/ . Analytical Analytical L. .
Sampling Event Date Medium Parameters Method Detection Limits Units
USACE Aug-98 Soil - Surface
Metals
Arsenic 7060 258-274 mglkg |
Antimony 6010 10.3-10.9 mglkg
Barium 6010 2.06-2.18 mglkg
Cadmium 6010 206-2.19 makg
Chromium 6010 206-2.18 mgfkg
Lead 741 2 ~ mgfkg
Mercury 7471 0.124 - 0131 makg
Nickel 6010 2.06-219 mg/kag
Selenium 7740 0.52 - 0.55 mg/kg
Silver 6010 2140-103 mg/kg
Thalfium 6010 16.5- 164 mg/kg
Explosives
HMX 8330 0.9 mgkg
RDX §330 0.5 mglkg
1,3,5-TNB 8330 0.7 mafkg
1,3-DNB 8330 05 mglkg
Tetryl 8330 1.9 mglkg
Nitrabenzene 8330 0.6 mgfkg
24,6-TNT 8330 0.5 mg/kg
2,6-DNT 8330 0.5 mgkg
2,4-DNT 8330 0.5 mafkg
2-Nitrotoluene 8330 0.9 mgfkg
4-Nitrotoluene 8330 1.1 mg/kg
3-Nitrofoluene 8330 0.9 mglkg
2-Am-DNT 8330 0.9 mg/kg
4-Am-DNT 8330 1.1 mglkg
USACE Feh-97 Soil - Surface  |Metals
Aluminum 6010 249-307 mg/kg
Beryllium 6010 0.62-077 — mglkg
Calcium 6010 62.2-76.8 mgfkyg
Cobalt 6010 2.49-3.07 mo/kg
Copper 6010 1.24-154 mgrkg
Iron 6010 124-154 mgikg
Potassium 6010 124 -154 mgfkg
Magnesium 6010 124-154 malkg
Manganese 6010 1.24 - 154 mglkg
Strontium 6010 124-154 _mghkg
Vanadium 6010 249-3.07 mafkg
Zing 6010 3.73- 461 mglkg
Note{s):
myg/kg - miligrams per kilogram
USACE - U.S. Army Corps of Engineers
AE Contract Ho. W128V-07-D-2004, TO No. 007 Shaw Project No. 133363
tof1 June 2014

Longhorn Army Ammunition Plant, Karnack, Texas
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Table 11-6
Site 27 - Sonth Test Avea
Groundwater Analytical Summary

EPS (1987) and Ebasco (1993)

o wlih
Grud Tnd

1o, 2.20
DOH; HOO

ER: ~,!;‘.'g

TR

(a1 20,

Vell;

ML,
Volaliles ug/l <DL
Semtvolatifes ugll <DL
Di-n-butylphthalate ug/l 52
Ethylene glycol ug/l 24
Pesticides ug/l <DL
Hxplosives ug/l <DL
Darium mg/l 0.048 o
Chromfum g1 <pL_| <pL | 0015 <pL__|| o
Lead mgfl <DL | <DL |. 0,016 <DL Ol
Nickel mg/l 0.053 <DL 0.102 <DL
Aluminum mgfl 0.222 NT 0.232 NT
Cadmium mg/l 0.001 <DL | 0.009 <DL (i
Strontium mg/l 1.4 NT 2.64 NT
Thalllum mg/l 0.08 <DL 0.1 <DL Q007
Chloride mg/l 27850 306 .| 10330 1700
Fluoride mg/fl 1 NT 1 NT
Niteate/Nltrite mg/l <DL <DL <DL 0.01
Sulfate mg/fl 216.6 121 337 780
NT = Not tested.

P 011 1957 11-14
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Table 11-6b

1982 and 1993

Shaw Environmental, Inc.

2:;?;%?;5:{ Date Medium Analytical Parameters Arr';zllit:;al Df_tif::itl':n Units

EPS 1982 | groundwater -wells EPS Methed
Metals
Aluminum iM 10| gl
Arsenic 1B 6lpgil
Antimony 1B 10.2]ugh.
Barium 1B 11.4Jugll
Beryilium 1M 10jugi
Cadmium 1B 0.28}ugll
Chremium 1B 6.64{ugll
Copper 1M 23.9 gl
Lead iB 7.49{pglL
Manganese 1M 12.1|ygil
Mercury 1D 1.3|ugll |
Nickel iM 30|pgfl
Selenium 1B 6lug
Sitver iM 10lpgil
Strontium M 25lpgt |
Thaliom | iM 50lpglt
Zing ™ 27 4ugh
Organics
Benzens 2 1pgh
Chloroform 2 1|pgll
Trichloroethene 2 gl
Trichloroethane NA NA
Trichiororomethane NA NA
Pentachlorophenol X 2|ugll
o-chlorephenol 1X 0.7|pglL
2 4-dichlorophenol 1X ilagll
Pentane NA NA
Di-N-Butyi-phthzlate 1z 2|ugit
Dibutylphthalale NA NA
Dichloromethane NA NA
Diethylphthalale 1z 2lugh.
Nitrobenzene 12 Hugh.
1,1-bicyclohexyl NA NA
Glycine,N-acetyl- NA NA
Nirifluoreacety)methylester
2-(1,1-dimethylethoxyl)-ethanol NA NA
1-broma-2-methoxy-cyclopentane NA NA

EPS 1982 groundwater -wells {Explosives
1,3-dinitrobenzene v 1.68]gll
24 6-trinitrotoluene v 1.46ipglL
1,3 5-trinitrobenzene v 1.08]pafl
2.4 dinitrotoluens v 0.89[pgiL
2, 6-dinitrotoluene 7V 1.2|uglL
Nitrobenzene v 0.76]ugll
Pesticides/PCBs
p.p-DDT . PF 0.05[pg.
Digldsin 2F 0.09|uglL
Alpha-BHC 2F 0.09)uglL
Heptachlor 2F 0.05|uglL
Lindane 2F 0.09)uglL
Toxaphene 2F 4lugfl
PCB1016 2F 0.6|ugi
PCB 1260 2F gL

A-E Contract No. W9128V-07-D-2004, TO No. 007
Longhatn Asmy Ammunition Piant, Kernack, Texas

Shaw Project No. 133363
June 2011
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Table 11-6b
Groundwater Analytical Methods and Detection Limits
South Test Area LHAAP-001-R
1982 and 1993

g‘:;?ﬁagt?vs:: Date Medium [Analytical Parameters A,::'t’::;af Df_t:n";t':" Units
EPS 1682 groundwater -wells |Anions
Nitrate P 500|pgl
Nitrite Pl 250{pgil.
Phosphate N 2P 125{pglL
Sulfates 2P 5801 pgil
Chloride 2P 500| pgil
Fluoride 2P 500|pghiL
Chromate 2P 500 poit
Thiocyanate - 2P 500|ugl. |
Cyanide 2P 600]uglL
EBASCO 1993 grouncwater Melals
Arsenic 7060 0.01ImglL
Antimony i 6010 0.005imgll.
Barium 6010 0.0tmgl
Cadmium 6010 0.005{mgh.
Chromium 6010 0.05:mgfL
Lead 7421 0.005)mglL
Mercury 747017471 0.001|mgiL
Nickel 6010 0.05]mg/L
Seleniym 7740 0.01|mglL
Silver 6010 0.01|malL
Thallium 7841 0.002|mglL
VOCs
1,1,1-Trichloroethane 8240 5lugl
1,1,2,2-Telrachloroethane 8240 5lugil
1,1,2-Trichloroethane 8240 5|ugh.
1,1-Dichloroethane 8240 5|ugiL
1,1-Bichloroethene 8240 Slugl.
1,2-Dichloroethane 8240 5iugh
1,2-Dichlorogtheng 8240 ) 5ipgi.
1,2-Dichloropropane 8240 51ugil
2-Butanone 8240 0o
2-Chloroethylvinylether 8240 10{ugiL
Z2-Hexanone 8240 BT
4-Methyl-2-pentanong 8240 50iugiL
Acetone 8240 100jpgll. |
Benzens o 8240 Slugil
Bromodichloromethane 8240 5lpgil
Bromoform 8240 5pall
Bromomethane 8240 10]ugll
Carbon disulfide ) 8240 Slugll
Carbon tetrachloride - 8240 Slpgll.
Chlorobenzene 8240 Slpg.
Chloroethane 8240 10l
Chloroform 8240 5lugfl
Chloromethane 8240 10]pail
Chlgrodibromomethane 8240 5lpgfL
Ethylbenzene 8240 5lugh
Methylene chloride 8240 SjugiL
Styrene ) 8240 Slugfl
Tetrachloroethene 8240 Slugi.
Toluene 8240 Sipoit
Trichlorogthena 8240 Siuoh.
Vinyl acetate 8240 50tpai
Vinyl chioride 8240 10juoi.
A-E Contract No. W12BV-07-D-2004, TO No. 007 Shaw Project No. 133363

Loaghora Amy Ammuniton Plant, Karnack, Texas June 201t



Finat Muritions Constituents Data Summary Report

A-20
Table 11-6b

Groundwater Analytical Methods and Detection Limits

South Test Area LHAAP-001-R

1982 and 1993

Shaw Environmenial, Inc.

'g:;s:l‘ﬁi;esdvf:: Date Medium {Analylical Parameters A;:‘!f;f' Df_‘ienfit::“ Units
EBASCO 1993 groundwater VOCs (continued)

Xylenes 8240 Siugll
¢is-1,3-Dichloropropeng 8240 5\ugil
trans-1,3-Dichloropropens 8240 5|uafl
Svocs

1,2,4-Trichlorobenzene 8270 1HpoL
1,2-Dichlorobenzene 8270 10 g
1,3-Dichlorobenzene 8270 10| pgh

1 A-Dichlorobenzene 8270 10 pgf
2,4,5-Trichlorophenol 8270 50 gt

2,4 6-Trichlorophenol 8270 10{pgi
2,4-Dichlorophenc 8270 10]ugll
2.4-Dimethylphenol 8270 10]ugll
2,4-Dinitrophenol 8270 50|pgi.

2 4-Dinitrotoluene 8270 10{pgil.
26-Dinitretotuene 8270 10]pgil.
2-Chloronaphthatene 8270 10jugil
2-Chiorophenc} 8270 10jug/l.
2-Methylnaphthalene 8270 10jpgll
2-Methylphenol 8270 10jugil
2-Nitroaniline 8270 50|pgfL
2Z-Nitropheno! 8270 i0{pg/l
3,3-Dichlorobenzidine 8270 20{pgil
3-Nitroaniling 8270 50{pafl
4-Bromophenylphenylether 8270 10jparl
4-Chioro-3-methylphenol 8270 200pgfl |
4-Chloroaniine 8270 20{pall
4-Chlosophenylphenylether 8270 0lpgl
4-Methylphenol 8270 Wjpogl
4-Nitroaniling 8270 S0juall.
4-Nitrophena! 8270 S0pgll
4,6-Dinitro-2-methylpheno! 8270 Slpgl
Acenaphthena 8270 10 pgit
Acenaphthylene 8270 10lpail
Anlhracene 8270 10]pgiL
Benzo(a)anthracene 8270 10)ugil
Benzo{a)pyrene 8270 10]pgie
Benzo{b)Aucranthene 8270 10jpgit
Benzo{g,h,Dperylene 8270 10|pgit
Benzo{kfluoranthene 8270 10]ugit
Benzoic acid 8270 50]uafit
Benzyl alcohol 8270 20{pgl
Butylbenzylphthalate 8270 10|uglt
Chrysene 8270 10|ualt
Dibenzo{a,h)anthracene 8210 10]pgil.
Dibenzofuran 8270 10|pgll
Di-n-butylphthalate 8270 10|pgfl.

| Diethylphthalate 8270 10ugil
Dimethylphthatate 8270 10]ugiL
Fluoranthene 8270 10]ugil
Fluorena 8270 10[pa/L
Hexachlorobenzene 8270 10[ugil
Hexachiorobutadiene 8270 10lpgl. |
Hexachiorocyclopentadiene 8270 10lpgll
Hexachloroethane 8270 10[pgiL
Indeno{1,2.3-¢.dipyrene 8270 10]pgil

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammuniion Plant, Kamnack, Texes

Shaw Project No. 133363
June 201t
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Table 11-6b
Groundwater Analytical Methods and Detection Limits
South Test Area LHAAP-001-R
1982 and 1993

'é‘:;‘:l'ﬁg:’vs:t’ Date Medium |Analytical Parameters A:,Z'tf;?' ptecton | units
EBASCO 1993 groundwater SVOCs {continued)

Ispphorone 8270 1Hpgl
Naphthalene _ 8270 10[pgl
Nitrobenzene 80 10]pgll
Pentachlorophenol 8270 50]pgll.
Phenanthrene 8270 i0pgll
Phenol 8270 o 0ol
Pyrene 8270 10iugil
bis{2-Chlorogthoxy)methane 8270 __10]ugll
bis(2-Chioroethyljather 8270 10|uafl
bis(2-Chloroisopropyl)ether 8270 10lngl.
bis(2-Ethylhexyl)phthalate 8270 10l
di-n-Octylphthalate 8270 10lpgll
n-Nitrosodi-n-propylamine 8270 10[polt
n-Nifrosodiphenylaming 8270 10{pgi
Explosives
HMX 8330 0.1]palL
RDX 8330 0.1|pglL
1,35-TNB 8330 01|ugh
1,3-DNB 8330 0.1]pgit
Tetry! 8330 0.1 |pgl
Nitrebenzene 8330 0.1{ugll
24.6-TNT 8330 0.1ugl
2,6-DNT 8330 0.1] g/l
2/4-DNT 8330 0.1]ugl
2-Nitrololuene 8330 0.1]ugf
4-Nifrooluene 4330 0.1}ugh
3-Nitrotoluene 8330 0.1 L
Anions
Nitrate-Nitrite Nitrogen 3533 0.01]mg/L
Direct Totat Phenol e 9065 0.1|mgl.
Chioride 9252 1|mad.
Sulfate 1. 9038 1-30{mgL
TOC 9060 1|mgil.

Note(s):

ngiL - micrograms per fiter

mg/L. - mifigrams per fiter

NA - not available

PCB - polychlosinated biphenyt

SVOC - semivolatile organic compound
TOC - total organic carbon

VOC - volatile organic compound

A-F Contract No. WO12BY-07-D-2004, TO No. D07 Shaw Project No. 133363
Longhaora Army Ammuniion Plant, Xarnack, Texas June 2011
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Table 117 1118733

Site 27 - South Test Avea
Croundvater Analylioal Sunmaty - Svord
ol T e
: “\iw ey ~ Tl
Semivolatlies ] ugh <DL
Bxplosives ugll __<DL <DL
Arsenlé mgh | 0006 | <DL <L _|_<pr_j 50
Bastum gl | oow | ons | oo | eos 9
Chromium mgt | o053 | 0026 0.01 0.025 0H
Nickel mg/l 0.13 0.23 0.12 037 2 o4y
Chlorlde mgll | 2340 3700 2.1 2200
Niteate/Nitrlts mg/l 0.06 0.08 117 0.4 |
Sulfate | mgl 1250 1800 24 1700

Phase 1 groundwater investigations consisted of collecting groundwater geab samples from the
10 soil borligs drified, The purpose of collecting groundwater grab samplos was to oblain
preliminary field screening data of potential geoundwater contaminants. The most significent
findIngs from the analysls of groundwater grab samples was the detection of nitrobenzene
(6.58 ug/l) and RDX (18.4 ug/l) in the sample from 2706033, located in the cratered hillocks
west of the test pad. Sample 27GG38 contalned elevated niirate at 3.31 mg/l and 276G37
contalned clevated sulfate, chloride, and nitrate, A data table summarizing the resulls of all
groundwater grab samples is shown in Appendix D,

Bascd on the explosives found in grab sample 276333, four monitoring wells, 27WWO01
through 27WW04, were instelled during the Phase 2 field investigation at the locations shown
on Bigure 11-1, Well 27WWO1 was installed approximately 10 fect from 278833, and wells
2TWWO2 and 27TWWO3 were installed to the east of the boring, Well 27WW04 was installed
downgradient of tho other three wells. The maximun: screen length used was 10 £,

The wells were purged a minimum of five well volures and sampléd once fiold paraineters
stabilized, No explosives or semivolatiles were found, Volatiles were not tested. Nicke],
nitrate, and chloride were detected at elevated levels in most of the samples. Results of these
analyses are given In Table 11-7,

LATAARf Goup L Sitey . \
Final RE/ May 1997 11-15
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Table 11-7b
Groundwater Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

{(1994)
2:;?:3@‘;?:{ Date Medium Analytical Parameters A;:;It{]t:;ai Detection Limits | Units
SVERDRUP 1994 | groundwater-wells |Mefals
Arsenic 7080 0.005[mglL
Anfimony 6010 0.01[mgh.
Barium 6010 0.02)mgit
Cadmium 6010 0.01imgh
Chromium 6010 0.02img/t
Lead 7421 0.02-01imgll
Mercury 747017471 0.0002{mg/L
Nickel 6010 NA]
Selenium 7740 ~ 0.005-0.02|mgit
Siiver . 6010 0.02|mg/L
Thallium 7841 0.05|mg/L
SVOCs
NA [ nNA ] NAJ
Explosives
1,3-DNB 8330 0.2-0.3|ugll
RDX 8330 0.6-09}ug/l
1.3,5-TNB 8330 0.5-0.75}pgll
24,6-TNT N 8330 0.7 - 1.05{pglL
24-DNT 8330 0.5-0.75[ugl.
28-DNT 8330 0.5-0.75}pg/L
HMX 8330 0.4-0.6|ugl
Nitrobenzeng 8330 06-09[pgl
o-Nitrotoluene 8330 0.4|poll
3-Nitrotoluene 8330 0.4-0.6|poll
p-Nitrotoluene 8330 0.4|ug/l
Tetryl 4330 0.4-06|uglt
2-Amino dinitrotoluene 8330 0.5-0.75[ng/ll
4-Amino-2,6- dinitrotoleene 8330 0.6 -0.9[uglL
Anions
Nitrate 353.3 NA B
Chloride 8056/325.3 ] NA
Suifate 8056/375.4 NA
Note(s):
pgfL - micrograms per fiter
mg/L - milligrams per liter
NA - not available
A-E Contracl No. W9128V-07-D-2004, TO No. 007 Shaw Project No, 133363

Lenghom Army Ammunition Plant, Kamack, Texas June 2011
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18734

11.1.3 Surface Water and Sediment Investigations

Four sediment and 4 surface water saruples were collected durlng tho Phase 1 remedial
investigation. No explosives or volatiles were found in the sediment samples. Two of the
sediments contained di-n-butylphthatate. Most sarples contained low levels of metals and
antons. Lend wag detected la surface water saraple 278W0D at 0,015 mg/l. Barfum, chlorlds,
nitrato, and sulfate were found ia Jow lovels in theso samples, No volatites, semivolaiiles, or
exploaives wore found, Results are given In "Tables 11-8 and 11-9.

No surface water or sediment samples were collected during the Phase 2 fleld investigation,

Table 11-8
Site 27 - South Teat Area
R
AT
Volatlles \
Seuntvolyiles ugli <DL <DL
1 (ITF GO, . 4 A%\ - 1y
" Yrploslves p/ke <DL <DL, 15,100
i Avedo g 1.1 0.9 11 97 !
Warluor mgfkg 1.8 4.3 254 39 240
Chromlun mgfky 4.6 1,9 572 24 i .
it gl 9 8 5 4. s
Mercury wgleg | 0.03 <nl, <DL <D, e
Nickel - 6 3 39 2.8 gt
Sefenium nigfkg <DL 0.2 <DL <DL 't
| Chlorlde mglkg M <DL, <DL <DL
W Micatcyicis nglkg 226 2,17 <DL, 236
I sute gl 10 10 50 30
| ot plt 6.3 5.2, 5.6 64
Conducilvity ymhos/ent 170 3L 197 . 123
LM 7 11-16
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Table 11-8b

Sediment Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmental, Inc.

{1993)
]nvestlgated Byl Date Medium Analytical Parameters Analytical Method Det‘ec.twn Units
Sampling Event Limits
EBASCO 1993 Sediment Melals

Arsenic 7060 0.1{mglkg
Antimony 6010 1|mg/kg
Barium 6010 1{mglkg
Cadmium 6010 ~ 1|mafkg
Chromium 6010 1|malkg
Lead 7421 1magfkg |
Mercury 4707471 0.01|ma‘kg
Nickel 6010 1|mgfkg
Selenium 7740 0.1|mg/kg
Silver 6010 4jmgfkg
Thallium 7841 0.2imglkg
VOCs

1,1,1-Trichloroethane 8240 5ipa’kg
1,1,2 2-Tetrachloroethane 8240 Slpakg
1,1,2-Trichloroethane 8240 5luglkg
1,1-Dichloroethane 8240 S{ua/kg
1,1-Dichloroethene §240 5luglkg
1,2-Dichloroethane 8240 5|uafkg
1,2-Dichlorosthene 8240 5{ugfkg
1,2-Dichloropropane 8240 5luatkg
2-Butanone 8240 50|pafkg
2-Chigroethylvinylether 8240 i0lugkg
2-Hexanone §240 50]ugfkg
4-Methyl-2-pentanone 8240 50|pgfka
Acefone 8240 100|ugfkg
Benzene 8240 5lughkg
Bromodichloromethane 8240 S5lughkg |
Bromoform 8240 5ipgfkg
Bromomethane 8240 10)pugikg
Carbon disulfide 8240 Slpglkg
Carbon tetrachloride 8240 Simnakg
Chlorobenzene 8240 5inglkg
Chloroethane 8240 10}ug/kg
Chioroform 8240 5inglkg
Chloromethane 8240 101ug/kg
Chilorodibromomethane 8240 5\ugkg
Ethyibenzene 8240 5{nghkg
Methylene chloride 8240 S5ipatka |
Styrene 8240 5lughkg
Telrachlorcethene 8240 5|patka
Toluene 8240 Slugkg
Trichlgroethene 8240 5|pg/kg
Vinyl acetale 8240 50[pafkg |
Vinyl chloride 8240 10|uafkg
Xylenes 8240 5|ug/kg
cis-1,3-Dichloropropene 8240 Slugkg
trans-1,3-Dichloropropene 8240 5lugatkg

A-E Contract Ho. W9 128Y-07-D-2004, TO No. 007
Longhom Army Ammunition Pant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 11-8b

Sediment Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Envirenmental, Inc.

(1993)
Investlgated Byl Date Medium Analytical Parameters Analytical Method Del.ec.tlon Units
Sampling Event Limits
EBASCO 1993 Sediment SVOCs
1,2,4-Trichiorobenzene 8270 I0jugkg |
1,2-Dichlorobenzene 8270 330 pafkg
1,3-Dichiorobenzene 8270 330|ugikg
1,4-Dichlorgbenzene 8270 330|nakg
2,4,5-Trichlorophenot 8270 1650]pug’kg
2,4,6-Trichlorophenal 8270 330|pgfkg |
2,4-Dichlorophenol 8270 330 ugkg
2,4-Dimethylphenol 8270 330|uakg
2,4-Dinitrephenol 8270 1650lpgkg |
2,4-Dinitrotoluene 8270 3305na/kg
2 8-Dinitrotoluene 8270 33ughkg
2-Chicronaphthatene 8270 330ipgtkg
2-Chlorophenol 8270 330 pg/ka
2-Methylnaphthatene 8270 330|pgika
2-Methylphenol 8270 330ipatkg
2-Nifroaniline 8270 16501pg/kg
2-Nitrophenal 8270 330|uakg
3,3-Dichlorobenzidine 8270 650| pafkg
3-Nitroaniline 8270 1650 |ugfkg
4-Bromaphenylphenylether 8270 330|ughkg |
4-Chloro-3-methyiphenol 8270 650|pg/kg
4-Chloroaniline 8270 650|uglkg
4-Chlorophenylphenylether 8270 330{ugfkg
4-Methylphenol 8270 330|ugfkg
4-Nitroanifine 8270 1650|pugfkg
4-Nitrophenol 8270 1650|pafkg
4,6-Dinitro-2-methylphenol 8270 1650|ua’kg
Acenaphthene 8270 330[pgkg |
Acenaphthylene §270 330{patkg
Anthracene 8270 330|uo/kg
Benzo{a)anthracene 8270 330[pgkg
Benzo{a)pyrene 8270 ~ 330{pakg
Benzo{b)fluoranthene 8270 330{pakg
Benzo(g,h,jperylene 8270 330ipgfkg
Benzo{k)fluoranthene 8270 330iuglkg
Benzoic acid 8270 1650ipgkg |
Benzyt alcohal 8270 6501 pa'kg
Butylbenzylphthalate 8270 330{uglkg
Chrysene 8270 I3pghkg |
Dibenzo{a,hlanthraceng 8270 330{uakg
Dibenzofuran 8270 330iugtka
Di-n-butyiphthalate 8270 330ipgka
Diethylphthalate 8270 3301pghka
Dimethylphthalate 8270 330ipghka |
Fluoranthene 8270 330iug/kg
Fluorene 8270 330{pafkg
Hexachlorobenzene 8270 30jpgkg
Hexachlorobutadiene 8270 3301pakg

A-E Contract No. W212BV-07-D-2004, TO No. 007
Longhem Amny Ammuniten Plant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 11-8b

South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmental, Ing.

(1993)
2::::;332?& Date Medium Analytical Parameters Analytical Method Diti::t':" Units
EBASCO 1993 Sediment SVOCs (continued)
Hexachlorocyclopentadiene 8270 330ugkg
Hexachloroethane 8270 330iugkg
Indeno{1,2,3-c,djpyrene 8270 330iugkg |
Iscphaorone 8270 330ipgkg
Naphthatene 8270 330 ug/kg
Nitrobenzene 8270 330lpgkg
Pentachlorophenol 8270 1650ig/kg
Phenanthrene 8270 330iuaka |
Phenol 8270 330|puglka
Pyrene 8270 330]ug/ka
bis{2-Chlorosthoxy)methane 8270 330|patkg
bis{2-Chloroathyllether 8270 330 patkg
bis{2-Chlorciscpropyijether 8270 330|ugfkg
bis{2-Ethyhexyfjphthalate §270 330[pgkg
di-n-Octylphthalate 8270 330|ugfkg
n-Nitrosodi-n-propylamine 8270 330|ugfkg
n-Nitrosodiphenylamine 8270 330|ugikg
Explosives 8330
HMX - 8330 0.5|mg/kg
RDX 8330 0.5|malkg
1,3,5-TNB 8330 0.25[mg/kg
1,3-DNB 8330 0.25|mgkg
Tetryl 8330 0.5|mglkg
Nifrobenzene 8330 00.26|ma‘kg
24,6-TNT 8330 0.25|mg/kg
2,6-DNT 8330 0.25|mglkg
24-DNT 8330 0.25|mglkg
2-Nitrotoluene 8330 0.25|makg
4-Nitrololuene 8330 0.25|ma/kg
3-Hitrotoluene 8330 0.25|mglkg
Anions
Nitrate-Nifrite Nitrogen 353.3 0.1jmg/kg
Chioride 9052 10|ma’kg
Suffate 9038 10jmgrkg
Note(sk

kg - micrograms per kilegram

mgfkg - milligrams per kilogram

SVOC - semivolatile organic compound
VOC - volatie organic compound

AE Contract No. W2128V-07-D-2004, TO Ho. 007
Longhem Ammy Ammuaition Plant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 11-9 ' 198735

Site 27 - South Test Aren

Surface Water Analytieat Sunimary (1993)
_ e it | ek
Volatlles ugll <DL <DL + <DL ‘<DL
Semt-valaites uh | <pL | <pL <DL <DL
Bg_:jp!uslvcs | gl <DL <DL <DL”. <DL .
Barium __ mgi | o1 029 oit | ore o
Lead | mgh j <DL 0.015 <DL <pL_J o0l G
Chorldo men | 213 151 | 487 30,1
Nitrate/Nitrite mg/1 0.29 0.33 0.28 0.2
Sulfste | _mga 40 40 50 30

11,2 NATURE AND EXTENT OF CONTAMINATION
11,2.1 Explosives

During the Phase 1 Remedial Investigation, explosives were detected only in groundwater geab
saraple 27GG33. As a result, four new wells were instailed in the vicinity of boring 278B33
(o further cvaluate the potentiat for explosives contamination in the'area. No explosives were
detected in any of the soil or groundwater samples collected from the four new wells, The
explosives found in the 1982 work by EPS have not beeh found in any other surface or
subsurface soil samples, The presence of explosives, the most likely contaminant at the site, is
not confirmed.

11.2.2 Volatile and Semivolatile Organics

No volatiles were found In any soil or water sample.. With the exception of the one sample of
ethylene glycol, only low concentsations of phthalates were found, These arc comon
plasticizers and are more Ikely to-be indicators of laboratory contamination than site
contamination, especlally at these concentrations, Tihere s no indication of volatiles or
‘semivolatiles at the site.

TATAAR ] Group 1 Sites
Pinl RU/ May 1997 11-17
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Table 11-9b

Shaw Environmental, Inc.

Surface Water Analytical Methods and Detection Limits

South Test Area/Bomb Test Area, LHAAP-001-R

{1993)
Investigated Byl Date Medium Analytical Parameters  |Analytical Method Det.ec‘tmn Units
Sampling Event Limits
EBASCO 1993 Surface water  |Mefals

Arsenic 7060 0.01|mgll.
Antimony 6010 0.005|mg/L
Barium 6010 0.01|mg/L
Cadmium 6010 0.005)mglL
Chromium 6010 0.05|mgfL
Lead 7421 0.005|mgfL
Mercury 74707471 0.001|ma/L
Nickel 6010 0.05}mg/L
Selenium 7740 0.01mglL
Silver 6010 0.01|mgl. |
Thatlium 7841 0.002{ma/L
VOCs

1,1,1-Trichloroethane 8240 5ipglt
1,1,2,2-Tetrachlorogthane 8240 5lpglt
1,1,2-Trichloroethane 8240 5ipgll
1,1-Dichloroethane 8240 5\ugil
1,1-Dichloroethene 8240 5|pglL
1,2-Dichloroethane 8240 Slpall.
1,2-Dichloroethene 8240 5|pg/l
1,2-Dichloropropane 8240 5|luaglL
2-Butanone 8240 50|ug/L
2-Chloroethylvinylether 8240 10|ug/L
2-Hexanone 8240 50|ug/l
4-Methyl-2-pentanone 8240 50[ug/L
Acetone 8240 100{uglL
Benzene 8240 B 5luofl.

| Bromodichloromethane 8240 5|luglL
Bromoform 8240 5|uglt
Bromomethane 8240 10|pofl. |
Carbon disulfide 8240 5|pall
Carbon tetrachloride 8240 5|pg/l
Chilerohenzene 8240 5|ugll
Chicrosthane 8240 10|pgil
Chieroform 8240 5{pg/t
Chioromethane 8240 10[pg/l
Chlorodibromomethane 8240 _Blpall
Ethylbenzene 8240 5|po/l
Methylene chloride 8240 Slpalt
Styrene 8240 5lugll
Tetrachloroethene 8240 Sjpgll |
Toluene 8240 5luglL
Trichloroethene 8240 Sipail
Vinyl acetate 8240 50|pg/L
Vinyl chlorids 8240 10]pgfl
Xylenes 8240 Slpgfl.
cis-1,3-Dichioropropene 8240 5lug/L
trans-1,3-Dichlorapropene 8240 Sipg/l

A-E Contract No. W912Bv-07-D-2004, TO No. 007
Longhom Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 11-9b

Surface Water Analytical Methods and Detection Limits

South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Envirosmental, Inc.

(1993)
g‘:;?;g;tg::: Date Medium Analytical Parameters  |Analytical Method Diti:it;:n Units
EBASCO 1993 Surface water | SVOCs

1,2,4-Trichlorobenzene 8270 10{pa/L
1,2-Dichlorobenzene 8270 10]pgll.
1,3-Dichlorabenzene 8270 10]ug/L
1,4-Dichlcrobenzene 8270 10| g/l
2,4,5-Trichloropheno! 8270 50| pglL
2,4 6-Trichlorophenal 8270 i0lugll
2,4-Dichiorophenol 8270 i0jugl. |
2,4-Dimethylpheno! 8270 t0jpg/ll
2,4-Dinitrephencl 8270 50ipg/ll
2,4-Dinitrotoluene 8270 10iugl
2,6-Dhnilrotolueng 8270 10]uglL
2-Chicronaphthalene 8270 10juof
2-Chiorophenoi 8270 10| pa/L
2-Methylnaphthalene 8270 10]ug/L
2-Methylphenct §270 10 ua/l
2-Nitroaniline 8270 ) 50[ug/ll
2-Nitrophenol 8270 10|uglL
3,3-Dichlorobenzidine 8270 0|pgl.
3-Nitroaniling 8270 50[ug/il
4-Bromophenylphenylether 8270 10{pgfl
4-Chloro-3-methylphenol 8270 20{pgiL
4-Chloroanitine 8270 20ipghL
4-Chlorophenylphenylether 8270 10pgi
4-Methylphenol 8270 10iugit
4-Nitroaniline 8270 50{ugit
4-Nitrophenol 8270 50t
4 6-Dinitro-2-methylpheno! 8270 50ipglt
Acenaphthene 8270 10]pglt
Acenaphthytene 8270 10]pafl.
Anthraceng 8270 10]ug/L
Benzo(a)anthracene 8270 10|ug/L
Benzo(alpyrene 8270 10]ugil
Benzo{b)fluoranthene 8270 10]ugll
Benzo{g,h,)jperylens 8270 10| gl
Benzo{k)fluoranthene 8270 10]uglL
Benzoic acid 8270 50]ug/L
Benzyl aloohol 8270 20[pgfl
Butylbenzylphthalate 8270 10]pgfL
Chrysens 8270 i0ipgil
Dibenzo{a,h)anthracene 8270 t0ipgil
Dibenzofuran 8270 10} g/l
Di-n-butylphthalate 8270 pgll
Diethyiphthalate 8270 101pg/l
Dimethylphthalate 8270 10{ug/l
Flugranthene 8270 10{pgh.
Fluorene 8270 10iuglt
Hexachlorobenzene 8270 10jpglt
Hexachlorobutadiene 8270 10{ug/L

A-E Contract No. WO128Y-07-D-2004, TO No. 007
Longhom Anny Ammuniion Plant, Kamack, Texas

Shaw Project No. 133363
June 2011



Final Munitions Consfituents Data Summary Report

A-31

Table 11-9b

Surface Water Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmental, Inc.

(1993)
g‘::fpl;ﬁ;tg::; Date Medium Analytical Parameters | Analytical Method Ditigittlson Units
EBASCO 1993 Surface water [ SVOCs {continued)
Hexachlorocyclopentadiene 8270 ipgh
Hexachloroethane 8270 10jpglL
Indenof{1,2,3-c,d)pyrene 8270 10|ug/
isophorone - 8270 10[pg/l
Naphthalene 8270 10|ug/l
Nitrobenzene 8270 10|pgil.
Pentachlorophenol 8270 50lpofL
Phenanthrene 8270 10jugiL
Phenol 5270 10{pgli.
Pyrene 8270 10jugit
his{2-Chloroethoxy)methane 8270 10]ug/t
bis{2-Chloroethyl}ether 8270 10| pgfL
his(2-Chloroisopropyliether 8270 10]ugll
bis{2-Ethylhexyljphthatate 8270 10| pg/L
di-n-Octylphthalate 8270 10ipglL
n-Nitrosodi-n-propylamine 8270 0pg/il
n-Nitrosodiphenylamine 8270 0poll
Explosives
HMX 8330 0.1|pgll
RDX 8330 0.1|pglt
1,3,5-TNB 8330 0.1 g/l
1,3-DNB 8330 0.1|pall
Tetyd | 8330 (.1l
Nitrobenzene 8330 0.1{poll
24,6-TNF 8330 OAjpalt
2,6-ONT 8330 0.1 ug/L
24-DNT 8330 ~ 0A4pall
2-Nitrotoluene 8330 0.1{pg/ll
4-Nitrotoluene 8330 0.1jugiL
3-Nitrotoluene 8330 0.1|ugl |
Anions
Nitrate-Nifrite Nitrogen 353.3 0.01|mg/L
Chloride 9052 1|mg/L
Sulfate 9038 1|mg/L
Nole(s):

ugfL - micrograms per liter
mgaiL - milligrams per liter

SVOG - semivolatile organic compound

VOG - volatile organic compound

A-E Contraci No. W9128V-07-D-2004, TO No. 07
Longhom Amiy Ammunition Plant, Kamack, Texas

Shaw Project No. 133363
June 2014



1.6.11 Site 27 (Southeast Test Avea)

Soil samples were collected

A-32

at Site 27 in May and October 2000, and the analytical results are provided in

Table 1-17. Groundwater samples were collected from fous of the six tnonitoriog wells at Site 27 during
the April/May 2000 sampling event; from all six wells during the August/September/October 2000
and from three monltoring wella in the J anvary/February 2001 sampling event,

sampling evenl;

Analytical esults for the groundwatot sauples are presented jn Table 1-18,

p e 12 WL AT

Fable 1-17 Summary of Soif Sample Results at Site 27

,».vt o
ffoif

27800t

n___éue.ig,o'u'egf};a 1. ke |-
Drate Colfects ;.
!..'?!}ﬁfgiq%'.l- .'. .

U

5.94

ML,

. -,.;(PWBI

| St ﬁehth
 <{fedty:..

e

3!
drusasivansaeeny

Lussnsarnadnwsy

. -vvvn\Q'v---vcna

273802

flﬂUﬁ

Albi)onunvut paxre

<5.34
<23

dfbkipiens

wranwyd

x
ST IR TL: ]

—ii—io )

seensisrssdiin

lanspsastosniens

100 f20 0

22U

4+
I LTI TN

0.5

snhaveresraREs

275804

213803 uc'oou-(f’-drdé waafanuie saseias ey o—----vz-j ------- horennme P
....'.‘2...00? ST B JUUTO 2000000 DUURUONTUUTI o0 ;- Mo
2

215805

402000,

1..00.Q.A..'lb-nnr

sATrapames

;'uu.ul-.-...

1
Jemusanidtvetnddy

3,

lissnassnapmariny

.
ST TSR LT

278806

(0/4f2000

tt-oocc-nqoluqu!

----------

srsasredvamatng

. .
Vardesanrve

b evasppnrusinsa

chasvenvebvinauns

273808

...........

seasdasnanannewnfs

350 , i
‘94!2, 22U 2R :3 PP
2ISBOT [ iimagy | G2y % 2
[0’4’20 q <24U ‘--(lt'.l...{. tehanseasdwbivnudibrance ‘Q‘*q‘-‘.'l
7l

278BG9

aideassaserriosranar

-------- Fressuss

isxssinanvenard

0
abswrsasrvesisnes

278010

TN Y Y L T T

CEXERY SXT AL ARl

apasnsessnnibny

N N Y S )

hrassamssunsmansh

aamrssaewTUIREY

278Bit

rrmeper VRIFSIAREEY

srssaansbeduian

den l.'n"!'.lr-.- .

s
aansyerembbnbd

=

NI Y YL ETEL L)

o

sl miasampsunterre

2718512

10477000

= .q-nAonwuq

ey

Suibpramssmdand

YIS T IR

9.5

dusananova Asmbury

9.1

<

Lisssmavapihurs

4

shravsdssransisns

278B13

IOMPZGUO

s rasarvisiveasenrn

0/4/2000

efadesnnasavannrigs

0
amaunrrenskmsrl

t
.ooiilcol

1

LY EY LT

0.5

n
sgwempsnexm rew

2

Nk = microgratns per kilogram
MRL = method detection limit
RL = repurting limit

U = not detected

(14-10% {1 14-001

27

AFA05

I
l
)
¥

Q,wt’-"lﬂfl
ol =, zcw

N
M

D
A




A-33

Table 1-18 Summary of Groundwnter Snmple Results at Site 27 B ,f_ e \ oy
Qo AniEMay i (\ug,l‘.cpHOcl T dmereh " "
Bample Location 2000, voit (ng/l) 2000 Event (ugil;) 2001 Byent (uelts). | 7~ [ X t\\ b

131 <1u <4U «QNU
132 . «U Sy NS

27WWO1 52,6 ~ <l6U A6 U

27WW02 NS <16 U NS

27WW03 NS <16 NS |

21WWO4 164 | <16V 280 o

Bold values exceed 4 g/l ' Mo FACL

< = Tndjcates the result was less then the corresponding reporting limit,
/L = micrograms per fter

N8 = nol ssmpled

1 = not detected

f——l«i&%——Sitc%‘HTNF&lra(luc(loer-rcn)‘ s eraee seemnonees ‘ ——/“;/

Soil samples wete collected ot Site 29 in May 2000. The analytica! results for the soil samples e
contained in Table 1-19. Groundwater smmples were collected from five monitoring wcll,,vifée 27
during the Aptil/May 2000 satnpling event; from glt 16 wells during the Au ;,m!!%pplcmbuI()clober 2000
sampling event; and from nine monitoring wells in the January/I cbruary 2001 s‘\mpling event. The

analylical results for the groundwater samples ate pr osented in Tablprl-?o
e

T

g

Tnhlc 1-19 Smnmmy of Soil Smnplc Resnlts at Slte 29

' C A Filig | dose ]
Saniple ©|eatesae 1 Limlt “Depili- luig,tl:il)imtl;
Locnumt :l)iuc’CnllEdlc‘d (putke) (i) i_liijlt_'-;([‘;g{kiz)_ (feet). [ {fect)
208BT7 .t..SJ:”.*??.‘??.“.... UL UL U RN 72 SOV UGS, UG fooe 05 ...

s 5131/2000 24.5 3905 5.95 | 2

<~ st | 118) 6.31 a1 | o 0.5
‘,‘29,‘;5!378 vhsanennn A ey P D T ad e R esafiresnnrainuedas QTN

A $/31/2000 576 6.36 6.36 | 2

- " jgkg=mlcrograms per kilogeam
-7 J = estimated velue
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101109 114500 41222005
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Table 1-18b
Groundwater and Soil Analytical Methods and Detection Limits
South Test Area LHAAP-001-R

(2000/2001)
Investigated Byf . Analytical Analytical Detection :
Sampling Event Date Medium Parameters Method Limits Units
soil - borings perchlorate HPLC/300.1 554-24 Hglkg
STEP 2000/2001
groundwater - wells perchiorate HPLC/300.1 1-16 LgiL
Note(s):
Hy/kg - micrograms per kilogram
ug/L - micrograms per liler
AE Conlract No. W8128V-07-D-2004, TO No. §07 Shaw Project No. 133363

Longhorn Army Ammurition Plant, Kamack, Texas Juna 2011



Table 2, Results of wietals anatysis i mg/kg dry wolght for sofifsediment sam
1.alce National Wildlife Refuge in 2003 (Noto - dtis the analytienl detection Hmnd

)

A-35 -

|

|

pled coiloctod from 200 sites at Caddo
l‘Laud bl & helow the analyllenl J
d

1L

dotection Hinit) , o (l
Anslyle Siteso | Siest SHesz | Sles3 siesd. | §uess | Sitess shost | siese  (GF
AR ¥030.00 326500 IR0 | 167430 RV 313300 JOSGA0 | JAS00 | AAGUAN {7
i 0.3 104 | [XB) 1.7 ([ 0% 106 | [ 0.8

Atsenle .30 163 X 108 202 197, 1,83 103 LIRS :
] 0.57% 0.5% 051 0.54 0,50 1,34 0.54 0.57 .54

Tt 13700 1760 KL a0 216,00 66,50 T9.00 0] I Rk

Wl T3 VG 108 07 .08 1.0k [KER ) KiE

Berylluim 033 U:Sh 20 0,37 7 i 0.50 0,20 .33 |

1] 01 6,21 YN YA (K4 0.2% v EN 077

ioron pR 310 (] 1] Wil L RG] ] Tl ?
i 310 02 FAE) AL %3 ALY AL A 713 |
Chafralnm bl Wil il ndl 0,38 ] Twl Wl Ul s
il 026 0,27 (%3] 0.7 037 0.7 0.7 RV |
Chromium 451 128 L4L60 626 9,33 4,7, “RA6G $.75 6.H {1

i 163 T 135 a7 (K R Tod | TAv 108

Copper 708 X5l T8 175 (W5 1.5 REES 1.5 .57 jL 80

di 057 5.33 .34 XY 1,54 059 K V.54 054

Tron 334580 3SYT0U 729500 2760,00° | T T1,868.00 1500 X SN O S P i

o 103 Ixa T K] TS [1%] 08 o T X3 -
Fod 100 160 i i1.90 1430 A R AL TG TET

i’ AL EALN] PXE] (AL 213 200 ALY R (AL
“Maguesiui K] 3100 10900 11700 1420.00 22400 291,00 230,00 FE00 |k

T ma 04 0X 0 T0.5 wE | 10d 109 152
UFiangantss “TO27, 00 LPIA] 2500 | ARSAU 03600 AB.50 TR PR LR D

ol 5] 105 R Y 0% .08 T8 Too 07

Tlereiiry 0,047 (A il 00 0013 (N 0420 0,0 GUT e i
o G0 XTE] (1) T3 0033 [0E] 010 0050 0008
otylidenin Tk Tl ()3 i M) Gl Tl 1] Gl

di 105 TR T8 or| T T LG8 .08 F0§ .08

NRE K5 TAT T7 R} 30| TG 150 20 TR | ped
dr 0% 100 108 T K1} T8 {08 017 K13

Selenbmm L LT Tl 0,52 | Titdl Ty fidi il 5

ar IR TR 031 6,34 035 0.5 (%) .34 0.3

Stlver bl ~ bt [udl bl fmi il (1] vl bl

a X (AE) 0.0 0.0 (XL AL 6.1 LRI oy,
Siroikim TET0 EXY] BRES KL L ENE| X0 I ST} e
dl 38 .53 034 [ 0,54 .54 .34 EERE .54 |
Vandiing T0.80 a0 130 966 %570 9.3k SRS PG DN ) R I P
L] IR (063 X! 634 0.5 U 1% T T 0,34 i
AT T30 10,10 B0 sy T5A0 q23 16.76 1 R | oxnt |
X L) 330 398 6 1%L 3T 340 s LN l

B8



A-36 i

Tuble 2 (contlnued), Resulia of metals anatysis nmgfkg dvy weight for soi/sediment saroplos cokected fvom 200 slées

at Caddo Luke Natlonal Wildiife Refugs iy 2003 (Nate - di Is the anplyilcal detection Uiy and bl Is below the et s 6
analytical detection Xmit), . uﬁ 4 AR ¢\
Analyle SHe 5y Slta 69 Sl 61 Sile 62 §ile 63 Elte 64 Site 68 Bite€é Site 67 il
Alomlnvim Woa T 1740000 264700 50100 F370 X I ) ST T 0, A000 o0 122
] 10:6h TOAG 1080 08 ) 0. T80 1040 Ty

Arienie FX P 083 1.7 T T3 EX.L) 307 T\

i 053 03T o3 054 U3 0.52 (L3 [iX4] 035

Pastim 135,00 G0 I 129,00 000 TRUG0. 404050 250 | 200

a K] T.OF T T8 T8 T K] K] R]]

ory IR Nl [N X} E 050 [1%)) 088 i 091 i3T|o A
a0 0.4 i3] 8.97 022 (1} U 0.3 (1F]] ((¥})

Tioron (M| Gt Bl Bl ] Wt bl ol Tl

af PN E] 208 713 317 i3 708 YRY] PR K] 451 -
Cadntim s .30 ol il BT %] il (%)) Bl Wilo:s

¥ RN (1% 027 0.27 037 0.6 (%Y 0.27 (i}

Thionin T8 530 153 313 oA 475 170 R 548110

al 1506 104 108, 108 (K1) 704 01538 M X4 T.{t

Copyer 470 CRER PR} F X X33 556 7.7 (5] riy B

dl (%3] 03T .53 (XL 6,34 .52 0.34 .55 (%3]

fion n G A B I J0870 TR0 | TG00 | 13,7000 —Ralr | -

it T0.60 040 030 15, 1030 16,40 LX) [0.30 i

T T SI00 (417 10,30 TEH" 1610 00 W) TS0} 1,57
i FAK; 708 AL FAY) s 708 Y] yRE T

Weineslum T R00.08 35800 A0 KK A0 FTA00 | X (RLYEE] T | N

-l 0.00 oA TO.20 10.50 K WAy T0E0 10,60 o 2
N T R LN N LF X 40 . 5500 LT B I 11 N ILFA 0 A
= (7Y (K1) TU8 T8 (il T.04 108 ] Tl B
Werenty V.38 G [ 001 004l 087 0.0 0077 | o RADIGS
)] XL X173 0018 (X071 (X F X U S XA Y] ]S
“Folybdatun i Bl v By LT Bl ) Bl o
o 13019 L2 T8 T.0% LT T.0% U8 106 T 4
Riekal L 7430 5 3 L3 AL VAN AL Y 2ot

i} 16 5% T8 KL T 0% 108 106 51

L TR Bl 052 I Tl {151 Bl BT | e s Y

i} 033 W3z .57 0.34 oA O (R (16 [}

Ve Gt T | Bl Bk 1) %] Bl Gl !
i i3 By (AR 0.20 —0. a1y (111 ) (X1 %1 o
Sionum : IO 1530 TA50 1130 ey ¥ pLEDN 3730 i vin 11 IR
ar 03T [1%7] U354 b33 [142) (1] 3T U033 735 :
Vanealim 0 ; (Al 708 250 {UALY L X (iR T8AD ] 7Y
G| [14:5) 054 (1X1] %13 T3 52 733 (183 (143

AN iR ST 330 1Ay TI0 3130 R AT Bl
i 537 510 38 3A7 355 kAL 3T LR 1 T3

B9 |



‘Pable 2 (continued), Resulte-of mefals analysls in mglkg dry we

A=-37

|

lght for sol/sediment samplea coRegted from 200 sites

at Cadule Lake Hallqgaﬂvudllrg Refuge fn 2003 (Nate - di Is fhe dnalyi{eal deteatfon limi; and bt Is hefow the ,r[,g.sm ) J
analytical detectlon Emit). G,\.&E}/;’I vl
Anniyle Siesos ] sltet9s | Sheis$ Slle 187 | Siteio8 Sile 199 Bite 200 Sile 201 | Stte 202 ,
“AuntlEm I | A406.00 JI0Z00° | G140 |  D3saq0 | A6an00 e e Cx i Vi) N4
L 1020 10R% 10,00 .10 T84 1000 X A LG l
Arsenlo A} A7 387 PAK) K3 FX] 050 K] a5\ ,
i 0310 1.5 0.50 .32 031 030 0.5 XS] 03 ]
Tirelum 1000 | [ 195.00 1630 $540 A0 FLACN TSR E (K0 FALIZ
(il (%] (¥4} 020 .21 o 030 Ut %1 (1} :
Tiecylifum .58 637 89 .13 X )] .31 0.8 Grjod
il (K] 0.21 040 (%]} 0.2 0,20 LT Gl (KLY |
Horon. Bl el B G 1z Bl Bl bl Gl !
dl 05 b1 2.01 T 205 1 X X p 1Y I
Cadmlom B (%] ) Bl 043 174 Tl ZN
] 024 (314 0.5 .26 0% 0.3 (V] (187 0.5 ‘
Chiomiusm X5 B33 H0 [FAL) i 75 1040 115 35|10

W 1.0Z (K K 103 T5% 100 F.ad X3 Tt

Coppor 1.3 1.08 pR L] A 100 K k] ST I N (Y A
i (] 0.5 .30 (X5 630 30 (53] (1§73 530

Tront TRl | TLeA00 7I3500 ST YL 5 1 L L PR

Ikl 1070 A~ 1000 T0.30 030 1500 1040 T0.50 X .
Teadl {740 1770 T30 ATl TT60 36,10 P 1740 557 A0S

] EX5) RXit] pI] 207 05 0 T8 FL 200
Magneim K2 K L S 55 T 3010 SAB0| NI L 313 TS0 | A

] 1070 040 T0.00 1030 10007 W 104U 10,30 L2
Wimvganase THEH0 AW 528300 IRTR 35040 T TT& [GAL ippreg LEER
ol T2 T K] (K3) T0% 100 T 103 ()
Mérenry LLEE) U0 12543 COTT Ba61 XL OL4Y .01 et p ol £
l T0%s (1173} o (11743 (X713 (%5 T020 LY, (X i74]
KoTyhdentim bdl i B 33 hd] bdl bl bill Tl

ol TOZ X% 100 KL} (K1%3 Rl 104 123 0], Lt
T 53 353 T3 1110 A58 T C% D) T
i 7] K i) X1) 1) T T T3 oy
YoToRIm 5l Tl ) (4 N [ (XA Gill 15 et RGO
Kl 51] 057 A i) X)) 0,50 032 .32 .50 '
“Rilver Bl Tl ol =) izl Bl Tl 7 Bl _
dl (AL AL (A3 0,19 URLS 0.1% AR A} (A1
Ritornum T30 TT30 N T XAV (4] TLE0 T30 TR LoV O,
L (%3] (1%5) (%) (57 (163 030 T5% (%%} 0.3

Varadiim w3 790} i O] ] LY i) L% 530 B35} 1L |
o U5t ST oSty U5% L4 U5 (1% IAY) k) o
AL 1790 1930 18T AN AL LA 730|300 Tor| Bl
il XY (AL TU% 517 510 S0 £ 513 507 :

B24



Final Munitions Gonstituents Data Summary Report

Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

A-38

Table 2b

Shaw Environmental, Inc.

(2003)
!nvesﬁgated Byl Date Medium | Analytical Parameters Analytical Method Deteclion Limits Units
Sampling Event
USFWS 2003 Sail
Metals
Aluminum oy ot | 103- 108 g
Arsenic Texas(;ﬁdismog?fvgorzftymhﬁemod 0.52-0.54 mgfkg
Barium Te"asc‘:dlMog?f":o’f"Ogéem 0.21-1.08 mgkg
Berylium T e | o2tz mghg
Boron Tt oo | 208210 myhg
Cadmivm T et oo e | 02021 kg
Chromium T 0t oot e | 103-108 mofk
Copper Texascﬁd‘isMogf"ﬁfmm"d 0.52-0.54 mkg
on o o o e | 103-108 kg
Lead T o | 208-210 g
Magnesium Te"ascgd;”’mg:‘f"ﬁ"‘yo&fem 10.3-108 mglkg
Manganese Texazﬁdismog?%ﬁiwm 1.03-1.08 mg'kg
Mercury T or oo poa | 00r8-0021 mgfkg
Molybdenum T oo oot s | 103-108 mykg
Nickel T ot oot e | 10108 mylkg
Selenium T et ooy | 0e2-054 mgfkg
Siver Te"a%’gd;”og;"”;oﬁ%a'”;ﬁm 0.49 mghkg
Strontium Texa%gdisMOg?Jiv&f:':tymNée thod 0.52-0.54 mg/kg
Vanadium Te"a%gdi%;‘f":e‘iwmm 052-0.54 mglkg
Zinc Texa%;iﬁ”&g;‘fﬁiwm"d 5.15-5.40 malkg
SVOCs
1,2 4-Trichlorabenzene Texas A & M University Method | 4045 4 o416 mglkg
Cods 031

1,2 Dichlorobenzene TexasAd g";fg';‘;f“’ Metod | g 0315.0.0416 mglkg
1,3 Dichlorobenzene Texas A& gogg';‘;f“y Method | 5 0315.0.0416 mglkg
14-Dichlorobenzene Toras AL N mestyNelnod | oostsoous | mhg

A-E Contract No. W9128V-07-D-2004, TO No. 007
Longhom Army Ammunition Plant, Karnack, Texas

Shaw Project No. 133363
Juag 2011



Final Munitions Constituents Data Surmmary Report

Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

A-39

Table 2b

Shaw Environmental, Inc.

(2003)
?::13;;51{;;25:: Date Medium | Analyfical Parameters Anaiytical Method Detection Limits Units
USFWS 2003 Soi
1-Chioronaphthalene Texas A& g‘;ﬂg';‘;f"y Method | 0315.0.0416 mglkg
1-Naphthylamine Texas A& g’ogg'gf"y Method I o o3t500416 | mghg
2346 Tetrachorophenol | 1A% g;fgiggf"” Method | 0315.0.0416 mglkg
2.4, 5-Trichiorophenol Texas A &l(\;ﬂoijgi;grfiw Melhod | 4 1315.0.0416 gy
246-Trichlozopheriol Texas A &aﬂol;zf;gfitv Method | 4 0315.0.0416 mgfkg
2 4 Dichlorophenol TeasAs MUty Metod | ooatsoous | mang
2.4-Dimetnylphenol Texas A&l unhestyMeod | ogts00uts mafkg
2.4-Dinitrophenol Teras A& Unhesty Method | 4 4215.00416 mlkg
24-Dinitrotoluene Texas A& &92"&3&5“’ Method | 0 03t50.0416 mglkg
2,6-Dichlorophenol TexasA& gﬁ:';g’f“’ Method | ¢ 031500416 mgfkg
2,6-Dinitretoluene Texas A& g’og:‘(”)g‘f’t’ Method | 631500416 kg
2-Chloronaphthalene TexasA& g'ogfég’fw Method | 0315.00416 mglkg
2-Chlorophend! TexasA& g”ol;f;g’f“y Method | 5 0315.00416 makg
2-Methyiphencs Toshs Mumentylienod | ooatsootts | matg
2.Naphthylamine Tenas A& Moty Metiod | ooatsooets | matg
2-Niroaniline Texas A& gozghagfity Method | o 0315.0.0416 mgikg
2-Nitrophenol Te"as"&gggl’ggfm Method | 0315.0.0416 mafkg
2-Picofine Teras h & M UnvessityMethod 1 a0t 00416 Mk
2-Methyinaphthalene Texas A& g‘:é;";;fw Mathod | 0 0315.0.0416 mglkg
3,3-Dichiorobenzidine Texas A& gogg';‘;f't" Method |4 0315.00416 mahkg
3-Methylcholanthrene Texas A& g‘ogg';‘;f“ Method | 6 0315.0,016 mglkg
3 -Nitroaniline Texas A& g‘ogg';‘;’f“’ Method | 6 0315.0.0416 mglkg
4,6 Dinito-2-methylphenol | 10SAS g;g';‘;f’” Method | 0 0315.0.0416 mghkg
4-Aminobipheny! Texas A &g"oggi;‘;f“’ Method | 0.0315.0,0416 makg
4-Bromophenylphenyisther | 10 eS A& gﬁ;";gf‘ty Method | 4 0315.0.0416 mghkg

A-E Contract No, W§12BV-07-D-2004, TO No. 007
Longhorn Army Ammunilion Plant, Kamack, Texas

Shaw Project No. 133363
June 2011



Final Munitions Constituents Dala Summary Report

Soil Analytical Methods and Detection Limits
South Test Area/lBomb Test Area, LHAAP-001-R

A-40

Table 2b

Shaw Envirgnmental, Inc.

(2003)
Investigated By/ Date Medium | Analytical Parameters Anafytical Methed Detection Limits Units
Sampling Event
USFWS 2003 Soil
4-Chioro-3methylphenol | Toxes A& MUnersitybethod | 4 546.0.041 mafkg
Code 031
. Texas A & M University Method
4-Chloroaniling Code 031 0.03150.0416 ma'kg
4-Chlorophenylphenylether Texas A & M Univarsiy Method 0.03150.0416 mglkg
Code 031
Texas A & M University Method
4-Mathylphenol Code 031 0.0315-0.0416 mgikg
' Texas A & M University Method
4-Nitrophenol Code 031 0.0315-0.0418 mg/kg
712- Texas A & M University Method 0.0315-0.0416 mglkg
Texas A & M University Method
Acentophenone Code 031 0.0315-0.0416 mglkg
o Texas A & M University Method
Aniline Code 031 0.0315-0.0416 mafkg
- Texas A & M University Method
Benzidine Code 031 0.03150.0416 mafkg
Texas A & M University Method
Benzo{a)anthracene Code 031 0.0315-0.0416 mg/kg
N Texas A & M University Method
Benzoic acid Code 031 0.0315-0.0416 mgfkg
Texas A & M University Method
Benzyt alcohol Code 031 0.0315-0.0416 mg/kg
bis(2-Chloroethoxyjmethane | TE¥25A &("3"03”"’&’5"” Method | 4031500416 mglkg
e 031
. Texas A & M University Method
bis{2-Chtoroethyljether Code 03 0.0315-0.0416 mg/ky
. Texas A & M University Method
bis(2-Ethyihexyljphthatale Code 031 0.0315-0.0416 wglkg
bis(2-Chtoroisopropyljether | (0o A & MUnersityMethod | 345 5 0416 ighg
Code 031
Texas A & M University Method
Bulytbenzylphihalate Code 034 0.0315-0.0416 my/kg
Texas A & M University Method
Carbazola Code 031 0.0315-0.0416 mglkg
" Texas A & M University Method
Di-n-butylphthalate Code 031 0.0315-0.0416 mglkg
" Texas A & M University Method
Di-n-Octylphthalate Code 034 0.0315-0.0416 ma'kg
. Texas A & M University Method
Dibenzo{a hjanthracene Code 031 0.0315-0.0416 mafkg
; - Texas A & M University Method
Diben(a,jjacridine Code 031 0.0315-0.0416 mglkg
; Texas A & M University Method
Dibenzofuran Code 031 0.03150.0416 my'kg
. Texas A & M University Mathod
Diethylphthalate Code 031 0.03150.0416 ma/ka
) Texas A & M University Method
Dimethylphthalate Coda 031 0.0315-0.0416 malkg
. . Texas A & M University Method
Diphenylamine Coda 031 0.03150.0416 mg/kg

A-E Contract No. W912BY-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Kamack, Texas

Shaw Preject No. 133363
June 2011



Final Munitons Constituents Data Summary Report A-41 Shaw Environmental, Inc.

Table 2b
Soil Analytical Methods and Detection L.imits
South Test Area/Bomb Test Area, LHAAP-001-R

(2003)
?:;s:liﬁle;?\::: Date Medium | Analytical Parameters Analytical Method Detection Limits Units
USFWS 2003 Solt
Ethyl methanesuonate | |0 A&goggiggfi” Method | 4 63150.0416 mgkg
Hexachlorobutadiene Texas A&yolégi;;sity Method | 0 031500416 mgtkg
Hexachiorocydiopentadiena | 1oes A& gog:';‘;’f“y Melod | o 03150.0416 mafk
Hexachloroethane Texas A& E‘gg';gf“’ Method | 0 031500416 mafkg
Isophorone Texas A& gﬁgi{‘ggfiw Method | 0315.00416 mglkg
Methyi methanesulonate | S0 A% g“?g*{';g?“" Method | 0315.0 0416 mgfkg
Nnitoso-dhn-propylarmins | 1oPSA R gogg‘;g?‘t” Method | 40315.00416 mglkg
N-nitrosopiperidine Toxas A& gﬂogzhégrisity Method 0.0315-0.0416 mafkg
Nitrobenzens Teras AR Moty Method | 031500416 mgikg
Pentachiorobenzene Texas A& glol;giég?iw Method | 6 031500416 mgfkg
Pentachioronitobenzene | 10 A g‘;’g';gf"’ Method | 0031500416 mgikg
Pentactiorophenol Texas A& g‘;ﬂg';gf'” Method | 4031500416 mlkg
Phenacetin Texas A& goggi;‘;’fi” Method |4 0315.0.0416 mgikg
Phenot Texas Aagﬁgtﬁf“" Method | 4 6315.00416 mgikg
Pronamide Texas A& gﬂwtfgr;;sﬁy Method 0.0315-0.0416 mgkg
ha-dimethylphenylamine | (O AE g”oggi(‘;gfi“' Method | 4.0315.0.0416 mkg
Acenaphthalene Toxas A& M ety Method | 4031500416 mglkg
Acenaphthene Texas A&gogzhégfﬁ" Method |4 0315.00416 mgkg
Anthracene Texas A& gogg';gf“" Method | 0031500416 makg
Benzo{a)pyrens Texas A& yoggi;‘;'f"" Method | 4 531500416 kg
Benzo{b)fluoranthene Texas A& yogg“é‘;f“" Mathod |4 0315.00416 mahkg
Benzolg.h, Jperylens Texas A& &;2’;3?“” Method | 4 0315.00416 mglka
Benzo{K)fluoranthene Texas A& g"ﬁgg';‘;f“" Method | .0315.0.0416 mghkg
Chrysene Texas A& gﬂol;;i;;sﬁv Method 0.0315-0.0416 ma/kg
Fluoranthens Texas A& Pcdoggi;;sity Method 0.03150.0416 malkg
A-E Contract No. W912BvV-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhora Army Armmanition Plant, Kamnack, Texas Jura 2011



Final Munitions Constituents Data Summary Report

Soil Analyticai Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

A-42

Table 2b

Shaw Environmental, Inc.

(2003)
lnvestl'gated Byl Date Medium | Analytical Parameters Analytical Method Detection Limits Units
Sampling Event
USFWS 2003 Soit
Texas A & M University Method
Fluorens Code 031 0.03150.0416 malkg
Texas A & M University Mathod
Indeno{1,2,3-c.d)pyrene Code 031 0.0315-0.0416 mglkg
. . ; Texas A & M University Method
n-Nitrosodiphenylamine Code 031 0.0315-0.0416 mg/kg
Texas A & M University Method
Naphthalene Code 031 0.0315-0.0416 ma/kg
P Texas A & M University Method
Dimethylaminoazobenzene Code 031 0031500416 mglkg
Texas A & M University Method
Phenanthreng Coda 031 0.0315-0.0416 mgfkg
Texas A & M University Method
Pyrene Code 031 0.0315-0.0416 mg/kg
Texas A & M University Method
Code 031
Pesticides/PCBs
1.2.3,4elrachiorobenzene | 10Xes A &M University Method | ona15 0000416 | mghg
Code 031
1124 5-tetrachiorobenzene | TEXesA &M UnversityMetnod | 4 oa15. 0. 000416 | mgig
Code 031
) Texas A & M University Melhod
Aldrin Cods 031 0.000315 - 0.000416 kg
Hexachlorobenzens Texas A & M University Method | g n0315_0.00046 | moikg
Code 031
Texas A & M University Metiod
Heptachlor Code 031 0.000315 - 0.000416 mg/kg
Texas A & M University Method
Alpha BHC Code 031 0.000315-0.000416 | mgkg
Texas A & M University Method
Alpha chlordane Code 031 0.000315 - 0.000416 mglkg
Texas A & M University Method
Beta BHC Code 031 0.000315 - 0.000416 matkg
. Texas A & M Universily Method
cis-nanachior Coda 031 0.000315 - 0.000418 mglkg
Texas A & M University Method
detta-BHC Code 031 0.000315 - 0.000415 mgikg
o Texas A & M University Method
Dieldrin Code 031 0.000315 - 0.000416 ma/kg
Texas A & M University Method
Endosulfan Il Code 031 (.000315 - 0.000416 mgikg
. Texas A & M University Method
Endrin Code 031 (.000315 - 0.000416 maikg
qammaBHC (Lindang) | XS A& MUnhersity Mefhod | 50315 0000416 | maig
Code 031
Texas A & M University Method
gamma chlordane Code 031 0.000315 - 0.000416 matka
Heptachlor epoxide Texas A & M University Method | 4 600345 0000416 |  mghkg
Code 031
. Texas A & M University Method
Mirex Code 031 0.000315 - 0.000416 malkg

A-E Contract No, W12BY-07-D-2004, TQ No. 007
Longhor Army Ammunition Piant, Karnack, Texas

Shaw Project No. 133363
June 2011



Final Munitions Constituents Dala Summary Report

Soil Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

A-43

Table 2b

Shaw Environmental, Inc.

(2003)
g,:;g:;g Zlg::: Bate Medium | Analytical Parameters Analytical Method Detection Limits Units
USFWS 2003 Soll

0-DDD TexasA & gﬁ:"&g’i‘“’“’ Method | 0 000315 -0.000416 | gtk

0-DDE Texas A &g’og:i‘ég’f“" Method | 4 000315 - 0.000416 | mghkg

0,pDDT Texas A& (’fogf;g’f“" Method | 6003150000416 | mgtkg

oxychlordane TexasA& (hil;gi;g:sity Method 0.000315 - 0.000416 mgkg

p.pDDD Texas A& MUnhersty Metod | 0.000315-0.000416 | mgh

p.p-DDE Te"as"‘&g!ol;f;gfw Melhod | 1000315 -0.000416 |  mafkg

p.p-DDT Te"a”&g;f;gfiw Method | 000315 -0.000416 | gk

Pentachioro-arisole Texas AR M ey Method |0 0003150000416 | gk

Toxaphene Texas A& (h;ﬁol;f;gf:ity Method 0.000315 - 0.00208 mgkg

Trans-nonachlor Te"a”‘&gﬂﬂg’i““" Method | 5 000315 -0.000416 | mgky

Total PCBs Te"as‘“&&gf;gft" Method | 6000315-0.00208 | gk

Perchlorate EPA Method 314.0 Modified 8 ngfkg

Note(s):

ngfkg - micrograms per kilogram
mg/kg - milligrams per kilogram
PCB - polychlorinated biphenyls

SVOC - semivotatile oranic compound

VO - volatile organic compound

A-E Contract MNo. Wa128Y-07-0-2004, TO No, 007
Longhora Army Ammunition Plant, Karnack, Texas

Shaw Project Mo. 133363
June 2011
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119298
Table 4A-1. Chemlcals Deteoted in Solls!
Site 27 Addendum, Longhorn Army Ammunition Plant
Frequency Sample Range of
of Quantitation Detected Background
Chemical Detection Lintts Conceatrations Rapge?
Metals (mg/Kg) 1
 Arsento 414 — 608131 ¢ | 23297
Barlur 414 - 69,5123 15,1287
Cadmium 414 - 8,54-21.0 1.25
Chromium A4 - 15.2-36.3 3.2-22.8
Nicket 1/4 2.06-2.11 2.41 1.5-63
Lead 4l - j1-18 2.6-17.4
Selenium 314 0.52 066083 | 05 |
i — a4 - 4350-10,300 | 1,270:20,700 f
Beryllium 14 0.62-0.66 116 Na?
Caloium 4f4 - 392-809 124-1,090
Copper /4 - 5.65-18.7 « 0.88:6.7
Yron 444 - 21,800-70,000 | 2,450-31,000
Polassium 414 - 150-513 133-481
Magnesium 474 - 187635 68.4-474
Manganess 4f4 - 135223 10.9-2,330
Strontium 14 12.5-15.4 16.8 23-133
Vanadium Al4 - 25.6-72.4 N
Zino ar4 - 19.6-41.3 1.4-16.2
TO to 6-ingh depth.
l’ Rangs of detected concentrations in sutface (0-0.5 fect) soils from Tinal Soll Background
i 0 ition Plast, (USACE 1995b).
Mvaiiable, .
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Final Munitions Constituents Data Summary Report A-45 Shaw Eavironmental, Inc.

Table 3
Soil Analytical Medthods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

(CAPE 2006)
Investigated By | e | Medium Analytical Analytical Method | Detection Limits |  Units
Sampling Event Parameters
CAPE 2006 Soil MG (explosives), WP SW-846 Method 7580 0.519-0.535 Hgfkg
Note(s}):
pafkg - micrograms per kilogram
MC - munitions constituents
WP - white phosphorus
A-E Contract No. WO12BV-07-D-2004, TO Ne. 007 Shaw Project No. 133353

Longhorn Army Ammunition Plant, Karnack, Texas June 2011
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Table A-1b

Groundwater Analytical Methods and Detection Limits

South Test Area/Bomb Test Area, LHAAP-001-R

Shaw Environmenla, Inc.

(2009)
Is“::‘"::ﬁ:;gg:t’ Date Medium Analytical Parameters Aﬂzltﬁ?] Df_tiﬁ::it:: "] units
USEPA October 2008 | Groundwater - wells |Mefals
Aluminum 6020 50 ugil
Anfimony 6020 1 pgil |
Arsenic 6020 1 pglL
Barium 6020 1 ugil
Beryllium 6020 1 poiL
Cadmiym 6020 1 ugiL
Calcium 6020 | 20000 - 40006 [ gL
Chromium 6020 1 ugiL
Cobalt 6020 1 HgiL
Copper 6020 i HoiL |
Tron 6020 50 pgit
Lead 6020 1 pgh.
Magnesium 6020 20000 -4000G | pgh
Manganese 6020 100 Lgit
Nickel 6020 1 Hglt
Potassium 6020 20000-40000 | polt
Selenium 6020 1 1ough
Sodium 6020 20000-40000 | pglt
Thalfium 6020 1 pall
Vanadium 6020 1 pg/t.
Zin¢ 6020 10 palt
Explosives
HMX 8330 0.4 Mgl
RDX 8330 0.2 pall
1,3.5-TNB 8330 1 pgit
1,3-DNB 8330 | 0.4 gl |
Tetryl 8330 0.2 HalL
Nilrobenzene 8330 04 Kat.
24,6-TNT 8330 0.4 pglt
4-ADNT 8330 0.2 ugit
2-ADNT 8330 0.2 HglL
2,6DNT 8330 0.2 pgt
24-DNT 8330 0.4 Mgt
2-Nifrofoluene 8330 0.4 pgfl
4-Nifrofoluene 8330 1 pgiL
3-Nitrofoluene 8330 04 pall
Perchlorate EPA Method 5 gt
Note(sk

Mg/l - micrograms per liter
LSEPA - U.S. Environmental Protection Agancy

AE Contract No. W9128V-07-D-2004, TO No. 607
Longhom Ammy Ammundtion Plant, Kamack, Texas

Shaw Projedt No. 133353
Juna 2011
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Table A-2b

Shaw Environmental, Inc.

Groundwater Analytical Methods and Detection Limits
South Test Area/Bomb Test Area, LHAAP-001-R

(2009)
Invest:gated Byl Date Medium Analytical Parameters i  Analytical Method | Detection Limits | Units
Sampling Event
US Army Oclober 2009 | Groundwater - wells |Metals
Aluminum 6020 0.01 - 1.0]mgiL
Antimony 6020 0.005{mglL
Arsenic 6020 .005|mg/l
Barium 6020 0.005|mg/L
Beryllium 6020 0.002}mg/L
Cadmium 6020 0.002[mgt
Calcium 6020 5 - 50|mgil.
Chromium 6020 0.005|mglL
Cobalt 6020 0.005}mg/L
Copper 6020 0.005/mg/L
Iron 6020 0.2|mglL
Lead 6020 0.005{mglL
Magnesium 6020 0.2 - 20lmglL
Manganese 6020  0.005-05[mglL
Nickel 6020 0.005-0.1]mg/t
Potassium 6020 0.2|mglL
Selenium 6020 0.005|mgfl.
Silver 6020 0.005/mgiL
Sodium 6020 0.2 - 20|mglL
Thallium 6020 0.002|mg/L
Zinc 6020 0.005)mg/L
Explosives
HMX 8330 .000330 - 0.000594 [ mg/iL
RDX 8330 P.060330 - 0.000594 | mgiL
1,35-TNB 8330 1.000330 - 0.000594|mg.
1,3-DNB 8330 1.000330 - 0.000594 mg/L
Tetryl 8330 _p.000330 - 0.000594 | mgiL.
Nitrobenzene 8330 .000330 - 0.000594|mg/lL
24,6-TNT 8330 0.000330 - 0.0005%4 Img/L
4-ADNY 8330 D.000330 - 0.000594}img/L
2-ADNT 8330 0.000330 - 0.000594 jmg/L.
2,6-DNT 8330 D.000330 - 0.000594 | mg/L
24-DNT 8330 D.000330 - 0.000594 [mgit
2-Nitrotoluene 8330 _ 000330 - 0.000594]mg/l.
4-Nifrotofuens 8330 D.000330 - 0.000594Img/L.
3-Nitrotoluene 8330 D.000330 - 0.000594 | mgiL
Perchlorate EPA Method 314.0 0.2|pal
Note(s):

ugh. - micrograms per fiter
g/l - milligrams per liter

Shaw Project No. 133363
June 2011

A-E Contract No. W12BV-07-D-2004, TO No. 097
Longhom Armty Ammunition Plant, Kamack, Texas
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Appendix B

Page No.  Table No.
B-1 Table 10-1
B-2 Table 10-1b
B-3 Table 10-2
B-6 Table 10-2b
B-5 Table 10-3
B-9 Table 10-3b
B-10 Table 10-4
B-11 Table 10-4b
B-18 Table 10-5
B-19 Table 10-5b
B-23 Table 10-6
B-24 Table 10-6b
B-27 Table 10-7
B-28 Table B-3
B-31 Table 10-7b
B-34 Table 1-32
B-35 Table 1-32b

Shaw Environmental, Inc.

APPENDIX B
LHAAP-003-R

Reference

Environmental Protection Systems, Inc (EPS) 1984, Longhorn Army
Ammunition Plant Contamination Survey, June.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant,
Volume VI, March.

Sverdrup Environmental, Inc (SVERDRUP), 1994, Sampling and Data
Results Report: Laboratory Report, Remedial Investigation Sites II, I, XX, 27,
Longhorn Army Ammunition Plant, Karnack, Texas, Volume |, November.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1997, Remedial
Investigation Report, Group 1 Sites (Sites 11, 1, XX, 27), Longhorn Army
Ammunition Plant, Karnack, Texas, Volume I, May.

U.S. Army Corps of Engineers (USACE), Southwestern Division Laboratory,
1996, Results of Chemical Analyses of Soil Samples, Signal Test Area (XX),
Longhorn Army Ammunition Plant, November.

U.S. Army Corps of Engineers (USACE), Southwestern Division Laboratory,
1997, Results of Chemical Analyses of Soil Samples, SignalTest Area (XX),
Longhorn Army Ammunition Plant, March.

Environmental Protection Systems, Inc (EPS) 1984, Longhorn Army
Ammunition Plant Contamination Survey, June.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant,
Volume VI, March.

Sverdrup Environmental, Inc (SVERDRUP), 1994, Sampling and Data
Results Report: Laboratory Report, Remedial Investigation Sites II, I, XX, 27,
Longhorn Army Ammunition Plant, Karnack, Texas, Volume I, November.

Ebasco Services, Inc (Ebasco), 1993, Sampling and Data Results Report,
Site LH27, Remedial Investigation, Longhorn Army Ammunition Plant,
Volume VI, March.

Solution to Environmental Problems (STEP), 2005, Plant-wide Perchlorate
Investigation, Longhorn Army Ammunition Plant, Karnack, Texas, April.

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Karnack, Texas

1 Shaw Project No. 133363
June 2011
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Appendix B

Page No.  Table No.

B-36 Table 2
B-38 Table 2b

B-44 Table 5A-1

B-45 Table 3

B-46 Table B-1

B-48 Table B-1b

B-49 Table B-2

B-51 Table B-2b

APPENDIX B (continued)
LHAAP-003-R

Reference

U.S. Fish and Wildlife Service (USFWS), 2003, Contaminant Investigation of
Northern, Central, and Eastern Portions of Caddo Lake National Wildlife
Refuge, Texas, November.

U.S. Army Corps of Engineers (USACE), Tulsa District, 1997, Remedial
Investigation Report, Group 1 Sites (Sites 11, 1, XX, 27), Longhorn Army
Ammunition Plant, Karnack, Texas, Volume I, May.

CAPE, 2007, Engineering Evaluation/Cost Analysis, Longhorn Army
Ammunition Plant, Karnack, Texas, Final, October.

Groundwater Analytical Results Summary Table provided by the USEPA from
the October 2009 Groundwater Confirmation Sampling.

Booz Allen Hamilton Inc., 2009, Analytical Report, Longhorn Army
Ammunition Plant, November.

Groundwater Analytical Results Summary Table from the October 2009
Groundwater Confirmation Sampling by the U.S. Army

ALS Laboratory Group USA, 2009, Analytical Report, Longhorn Army
Ammunition Plant, November

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Karnack, Texas

2 Shaw Project No. 133363
June 2011



B-1

18709

interval in boring XXSB01, Neither acetone nor any other volatile organic compounds were
reportedd,  Analytical results from XXSBOI are shown in Table 10-3,

[u August 1996, the Tulsa District Corps of Englneors collected surfacs sall samples from two
locations in support of the risk analysis to be performed at this site. Both samples were analyzed
for volatile organic compounds and 11 metals (arsenic, barium, cadmiuta, chromium, lcad,
mercucy, nickel, selenfum, sitver, antimony, and thallum). In Februsty 1997, sutface solt
samples weto taken al the sume two locations. Samples from both locations were analyzed for
seml-volatile organlc compounds and pesticides/PCBs. A sample from RASSXX-02 was also
anglyzed for 12 metals (luminum, beryllivm, calclum, cobalt, coppet, irom, potassium,
mageesium, manganese, strontiun, vanadiun and zinc). Analyfleal resulfs feom surface soil
samples collested by the Tulsa District Corps of Bogineers ace presented i Table 10-4.
. \

No explosives, pesticides, volatile organios or semivolatile organic compounds were detected.
Blevated concentrations of arsenle and chromium were detected,

Table 10-1"
Site XX ~ Ground Signal Test Area
EPS Surfacoe Sofl Analyticat Summary (1982)

5

B 3 % e U 2. £1%
“Replosivs | vglkg b <DL <DL <DL £.,106,60
Nitrate uglkg 80 741 <Dl .
Sulfate ugfkg 61,93 28,83 41,04
Chlorlde ugike 50 S 1 <DL
Pivotide uglkg 5.0 T 60 <PL
{| Alugimn vglg | 1IR6 | 1055 - 3.6 (0, 429 02
Barium vglke 018 165.8 610 203 000
Chromfum uglkg 84 9.3 9.4 10000
Yend wghg | 218 26,5 266 I
Mangancse - Py 499.5 140.8 14 B0
Stontiom, | velkg 04 1.8 39 a1 B5E0C
Copper whs | 33 2.1 Yo
Zne “ahhg 63 10.0 1.1 B leSO
Nickel | ughg. 49 5.0 44 20809

CHART Fltonp 1 Sftey

Firl RUZ May 1997 10-3

b b b, S o A —
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Table 10-ib
Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc.

(1982}
Investigated dlediurn Analytical Detection

By Date Investigated Analytical Parameters Method Limits Units

EPS 1982 Soil Metals EPS Method .
Aluminum N 0.36 pelo
Arsenic 1) 0.3 ugla
Antimony i 0.76 Halg
Barium 14 0.99 Halg
Beryllium iN 0.5 Ligle
Cadmium N 05 Halg
| Chromium 1N 0.6 ugla
Copper i iN 05 yglg |
Lead i, 0.89 Hglg
| Manganese iN 0.25 yalg
Mercury 20 2.7 Holg
Nickel iN 05 Halg
Selenium 1 0.5 Holg |
Silver iN 05 ualg
Strontium iN 0.5 yg/g
Thallium iN 3 1olg
Zinc iN 0.5 uglg
Explosives
1,3-dinitrobenzene W 05 yglg
2 4,6-trinitrofoluene W 0.73 Hg/g
1,3,5-trinitrobenzene W 0.71 Lglg
2.4 dinitrotoluene w 0.5 uglg
2,6-dinifrotoluene W 0.61 yalg
Nitrobenzene W 1.15 yglg |
Anions
Nitrates U 5 ualg
Nitrites 7y 5 Lalg
Suifates ‘ I3 25 yaly
| Chioride 7u 7 yglg
Fluoride Fid) 5 yglg
Chromate U 5 ug/g
| Thiocyanate 7y 10 _ paofg |
Cyanide 7y 5 Lglg

Note(s):

yglg - micrograms per graim

A-E Contract No. W3128V-07-D-2004, TC No. 007
Longhotn Ammy Ammunition Plant, Karnack, Texas

Shaw Project No. 133363
June 2019
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018710

Table 10-2
Site XX- Ground Sigual Test Aveq
Ehasco Subsyrface Soil Anatytlen) Smnmgry (1993)

Senlvolntlea

Dinbuiyl 1,840 e
li&ﬂlﬂl@ﬁf\mﬁn ot SR EE R A e e R SRS

mptmw wplkg <br | <oL | <o ) <pn | <bn | <by SLOL
Avgerls mghg | 3 fooa | o4 | s |ar |2
Fatbiny npikg | 44 ) 202 | 543 | st | ms (200
Chromlum __ghe 49 | <on | 6a 8.6 88| 148 iD_'_
Lead nig/kp 6 4 6 11 7 9 b
Mercuty wpkg | <bb_|_ <o | 00 | <or | oes | <or et
Nicke! uh | 28 | 24 | 21 | 11 | ma | ma |eriet
Selenfum mgke_ | 03 | <nt | oo | op | <on | 1a
"Thalliom wghkg | <pL | <pi | <vr | 02 1 <oy | 02
Nitato/fNiutie wglka 0.9 672 | 533 | 2.8t <D | 582

Sulfato mglkg 9% |- 5000 | 4500 | 5300 { 4600 | 4100

o it sq | 68 | 51 | ¢4 | so | 39
Coutueilty | oo | ¢ | 0 | a8 | oso | oz | om

LUHAAV T Urosp | Sites
Fhuet R/ Moy 1997 104




"Table 10-2 (ean't) 0138711

Site XX~ Gropnd Signal Test Area
Ebasco Subsurfaco Soit Analytical Summary (1993)

Acctgos g | <or | o<pr | <o <L | 10300 AL
Sesmlvolatiles wag | <pL | <on | <on | <pn | <ot

Dln byl agkg | 18208 | 1850B <DL, 18108 | 18308 || oo
L phihalalp . —

Ruptotives ughg | <pr | <pr | <pn <pr_|_¢pn || 5\0°
Arcenlo mlkg 5 2 3 3 6 /

Dartam mpkg | 667 100 282 16 | 256 | 200
Chromium mp/kg 13.5 9.3 129 14 42 || WO '

Lead nghg | 7 5 5 5 s v
Meccury mekg | <DL | 006 0.01 003 | o4 IO

Ilekal mgkg { - 4.5 104 2.8 5.9 a3 ||zod A
Selentum Cmghe | 0a | <pL 03 ot | <L | =
Chloride mg/kg <DL | <DhL <DL <DL 30 )
Nitrateltito mpkg | <DL | 875 0.56 <pL | 5.7

Sulfats mgkg | w0 | swo 150 | _am | 8w

i il 6.1 6.1 19 59 ] 34 M-
Conductlyty wmhosfors | 33 56 1 195 | 1520

LIHAAR 7 Orovg | Shes
Firal R/ Muy 1957 {0-3




Table 10-2 (can't)
Site XX- Ground Signal Test Ares
Ebasco Swhsurfacs Soff Aunlytica) Summaxy (1993)

018712

il s
Sl cant - I

‘ 7

Semivalatlica ug/ky <DL <hhL <DL <DL

Din-butylphihatate kg 20808 2790B 22108 23508
Dxploatven ug/kg <DL <DL <DL <DL
émnlc ma/ke 4 2 1 1.2
Barium, mg/kg 572 524 485 48.8
Chromlum ma/kg 159 9.9 5.9 7.2
Lead mg/kg 4 3 5 6
Hicked ngfkg 58 44 4.1 4.1
Selenlum mg/kg 0.1 <DL . <DL <DL
Nitrate/Nittle _plkg L3 l 1.1 1
Solfate mglkg 3800 4400 0 400
plt oH 59 5.4 5.9 5.1
Conductivity uphosiom 195 1520 34 29

‘T'able 10-3
Slte XX - Ground Signal Test Avea

Sverdreup Subsurface Soll Analytical Swnmary (1594)

Volalles

i

e

Metlylens cidorido

TIAAT | Group 1 Sitet
Siral R/ My 1597 10-6




Final Mynitions Constituents Data Summary Repart B-6 Shaw Enviroamental, Inc.

Table 10-2b
Soil Sampling Analytical Methods and Detections Limits
Gound Signal Test Area, LHAAP-003-R

(1993)
Investigated Medium . Analytical Detection .
By Date Investigated Analytical Parameters Method Limits Units
EBASCO 1993 Sail - borings  |Mefals
Arsenic 7060 1 mokg
Antimony 6010 1 mglkg
Barium 6010 1 mgkg
Cadmium ) 6010 1 mg'kg
Chromium } 6010 1 ma/kg
Lead O .74 1 mg'kg
Mercury 7470/7471 0.01 mg/kg
Nickel 6010 1 ma’kg
Selenium 7740 0.1 mg'kg
Sitver 6010 1 malkg
Thallum 7841 0.2 ma/kg
VOCs
1,1,1-Trichlorosthane 8240 5 pakg
1,1,2,2-Tetrachloroethane 8240 5 ugkg
1,1,2-Trichloroethane 8240 5 pakg
1,1-Dichloroethane 8240 5 pakg
1,1-Dichloroethene 8240 5 pokg
1,2-Dichloroethane 8240 5 polkg
1,2-Dichioroethene 8240 5 pakg
1,2-Dichloropropane 8240 5 pokg
2-Butanone 8240 50 pakg
2-Chloroethylvinylether 8240 10 pakyg
2-Hexanone 8240 50 pakg
4-Methyl-2-pentancne 8240 50 pa'kg
Acetone 8240 100 pakg
Benzene 8240 5 nakyg
Bromadichloromethane 8240 5 pgkg
Bromoform 8240 5 parkg
Bromomethane 8240 10 pakg
Carbon disulfide 8240 5 natkg
Carbon tetrachloride 8240 5 patkg
Chlorobenzene 8240 5 pgfkyg
Chlorogthane 8240 10 pakg |
Chloroform 8240 5 ngfkg
Chloromethane 8240 10 uakg |
Chlorodibromemethane 8240 5 pakg |
Ethylbenzene 8240 . 5 pakg_ |
Methylene chloride 8240 5 pakg |
Styrene 8240 5 pakg
Tetrachloroethene 8240 5 pakkg
Toluene 8240 5 ugkg
Trichloroethene 8240 5 Hakg
Vinyl acetate 8240 50 ughkg
| Viny! chloride 8240 10 pakg
Xylenss 8240 5 pakg
cis-1,3-Dichloropropene 8240 5 ugfkg
trans-1,3-Dichloropropene 8240 5 pa'kg
AE Conlract No. WO12BV.07-D-2004, TO No. 007 Shaw Project Mo. 133363

Longhorn Army Ammunition Plant, Karnack, Texas Juns 2011
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Table 10-2b

Soil Sampling Analytical Methods and Detections Limits
Gound Signal Test Area, LHAAP-003-R

Shaw Ervironmental, Inc.

{(1993)
Investigated Medium . Analytical Detection
By Date Investigated Analytical Parameters Method Limits Units
EBASCO 1993 Soil - borings  |SVOCs
1,2 4-Trichforobenzene 8270 330 Hafkg
1,2-Dichlorobenzene 8270 330 ugkg |
1,3-Dichlorobenzene §270 330 ugkyg |
1,4-Dichlorobenzene 8270 330 ugkg |
2,4,5-Trichlorophenol 8270 1650 ughkg |
2.4 6-Trichlaropheno! 8270 330 ugkg_ |
2,4-Dichloraphenol 8270 330 ughkg
2,4-Dimethylphenol 8270 330 ughkg
2.4-Dinitrophenol 8270 1650 ughkg
2 4-Dinitrotoluene 8270 330 pokg
2,6-Dinitrotoluene 8270 330 nokg
2-Chioronaphthalene 8270 330 nokg
Z-Chlorophenal 8270 330 nokg
2-Msthylnaphthalene 8270 330 pokg
2-Methylphenol _ 8270 330 ng/kg
2-Nitroanifine 8270 1650 pgkg
2-Nitropheno! 8270 330 ug/kg
3,3-Dichiorobenzidine 8270 50 jg/kg
3-Nitroaniline 8270 1650 pgkg
4-Bromophenylphenylether 8270 330 pg/kg
4-Chloro-3-methylphenol 8270 650 pgkg
4-Chloroaniline 8270 650 pg/kg
4-Chlorophenylphenylether 8270 330 uglkg
4-Mathylphenol 8270 330 pgkg
4-Nitroanifing 8270 1650 pglkg
4-Nitrophenol 8270 1650 | pakg
4,6-Dinitro-2-methylphenc! 8270 1650 ugkg
Acenaphthene 8270 330 ualkg
Acenaphthylens 8270 330 ua'kg
Anthracene 8270 330 ualkg
Benzo{ajanthracene 8270 330 ua/kg
Benzo{a)pyrene 8270 330 ualkg
Benzo{b)fluoranthene 8270 330 pakg |
Benzolg.h,ijperylena 8270 330 pgtkg |
Benzo{k)fluoranthene 8270 330 pakg
Benzoic acid 8270 1650 pakg |
Benzy! alcohol 8270 650 pakg |
Butyibenzylphthalate 8270 330 ngkg |
Chrysene . 8270 330 pokg
Dibenzo{a,h)anthracene 8270 330 pakg
Dibenzofuran 8270 330 pakg
Di-n-butylphthalate 8270 330 patkg
Digthylphthalale B 8270 330 pokg
Dimethylphthalate 8270 330 uokg
|Fiuoranthene 8270 330 ualkg
Fluorene 8270 330 pgkg
Hexachlorobenzene 8270 330 ug’kg
Hexachlorobutadiene 8270 330 palkg

A-E Contract No. W$128v-07-D-2004, TO No. 007
Longhern Amy Amamunition Planl, Karnack, Texas

Shaw Project No. 133363
Jung 2014
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Table 10-2b
Soil Sampling Analytical Methods and Detections Limits
Gound Signal Test Area, LHAAP-003-R

(1993)
Inveséifated Date Inur:lesfllg;]::e d Analytical Parameters A;Ziﬂ?l Ditie"{::::n Units
EBASCO 1993 Soif - borings | SVOCs (continued)

Hexachlorocyclopentadiene 8270 330 pakg
Hexachloroethane 8270 330 pafka
Indeno(1,2,3-cdjpyrene 8270 330 pafkg
Isophorone 8270 330 pafka
Naphthalene 8270 330 pa'kg
Nitrobenzene 8270 330 pakg
Pentachlorophenol . 82ro 1650 ugtkg
Phenanthrene 8270 330 ugkg
Phenol 8270 330 pgikg
Pyrene 8270 330 uakag
bis(2-Chloroethoxy)methane 8270 330 | ugkg
bis(2-Chlosoethyl}ether 8270 330 ug'kg
bis(2-Chloroisopropyljether 8270 330 uakg
bis(2-Ethylhexyl}phthalate 8270 330 ugkg
di-n-Octylphthalate 8270 330 _ ughkg
n-Nitrosodi-r-propylamine 8270 330  ngkg
n-Nitrosodiphenylamine 8270 230 ng’kg
Explosives
HMX 8330 0.5 mg/kg
RDX 80 05 mgkg |
1,3,5-TNB 8330 ) 0.26 mgkg
1,3-DNB 8330 | 025 mgkg
Tetryl 8330 0.5 mgkg |
Nitrobenzene 8330 0.26 mgkg
2486-TNT 8330 0.25 mgkg
26-ONY 8330 0.25 mg/kg
24-DNT 8330 0.25 mg/kg
2-Nitrotoluene ) 8330 0.25 mg/kg
4-Nitrotoluene 8330 0.25 mg/kg
3-Nitrotoluene 8330 0.25 mg/kg
Anions
Nitrate-Nitrite Nitrogen 3533 0.01-0.05 mg/kg
Sulfate 9038 50-300 mg/kg
Chiloride 9052 + mg/kg

Note({s):

nafkg - micrograms per kilogram

mag/kg - milligrams per kilegram

SVOC - semivolatife organic compound

VOC - volatile organic compound

A-E Contract Mo, W9128V-07-D-2604, TO Ne. 607 Shaw Projecl No. 133363

Longhoen Amy Ammuriton Plant, Karnack, Texas Jure 2011
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Tahle 10-3b
Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(SVERDRUP 1894)
Inveséu;;ated Date mxi?;::e d Analytical Parameters | Analytical Method D?_ti:it;:n Units
SVERDRUP 1994 Soll - bering  |VOCs
1,1,1-Trichloroathane 8240 6 poka
1,1,2,2-Tetrachloroethane 8240 6 ugka
1,1,2-Trichforcethane 8240 6 pgka
1,1-Dichlorosthane 8240 6 pakg
1,1-Dichloroethene 8240 6 _pokg
1,2-Dichloroethane 8240 6 pakg
1,2-Dichlorgpropane 8240 6 uglkg
1,2,3-Trichloropropane 8240 12 Hgfkg
1,4-Dichloro-2-butene 8240 12 Mgk
2-8ulanone 8240 12 ughkg
Ethene (2 chloroethoxyl)}- 8240 12 pakg
2-Hexanone 8240 12 _pgkkg
4-Methyl-2-pentanone 8240 12 uakg
Acetone 1 8240 12 yaky
Acrolein 5240 60 _yokg
Acrylonitrile 8240 60 ugfkg
Benzene 8240 6 pafkg
Bromodichloromethans 8240 6 1glkg
Bromaform 8240 8 pgkg
Bromomethane 8240 12 pakg
Carbon disulfide i 8240 6 paka
Carbon tetrachloride 8240 6 po/ka
Chlorobenzene 8240 ] paka
Chioroethane 8240 12 pofkyg
Chioroform 8240 6 yokg
Chioromethane 8240 12 Lgfkg
cis-1,3-Dichtoropropens 8240 6 yglkg
Dibromomethane 8240 6 pokg
Dibromochioromethane 8240 6 pgfkg
Dichlorodiflupromethane 8240 6 pgfkg
Ethylbenzene ‘ 8240 & pakg
Ethyl methacrylate 8240 6 uakg
lodomethane 8240 12 ugkg
Methylene chloride 8240 12 pakg
Styrene 8240 6 Hakg |
Tetrachlcroethene 8240 6 uakg
Toluene 8240 6 uafkg
Total Xylenes 8240 6 uakg
1,2-Dichloroethylene 8240 B ug/kg
frans-1,3-Dichloropropene 8240 B uglkg
Trichloroethene . 8240 6 vatkg
Trichlorofluoromethane 8240 6 pafkg |
Vinyl acetate 8240 | 12 pakg
Vinyl chloride 8240 12 pglkg |
Note(s):
nglkg - micrograms per kilogram
VOO - volatile organic compoind
A-E Contract No. W912BY-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Ammy Ammunitien Plant, Kamack, Texas Juna 2011
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Table 10-4
Site XX ~ Ground Signal Test Areq
"Tulsa District Corpy of Engineeps (1996/97)

Surface Soi! Anam!eal summarr
Valatllo Qrganics Bkt <DL <o |
Senivolatiles mg/ky <iL <pL |
Ayl mgfkg AGT0 mo__| 10,220
Antimony ngfkg <ou ) <on |
Atodlo mehg | 9.8 a3l
Pastum mgfy 8.1 w2 IZP
Besylllum P <o o
Cadmlum mg/kg 3.6 Ad b
Calclum mglkg 332 624 N/ e
Chcomtyn 289 da__ |0
Cobalt mghg § 321 <L
Copper ngfkg 3.10 621 50
[son mg/kg 6,910 13,300 NA‘-
Lead mgks_ | 10 g __fins
Magnesium wekg | 43 ms || NA
[ Manganess e g | 143!
Meteury mghg | <DL <pL_Jf O
Nigkel rog/ig 106 5| 2ot
Potatslum mg/kg 281 484 NI
Selenium mg/kg <DL <pL__ {5
Sliver wafke <Pl S0l =
Strontinm mgfkg <DL TR Lei
Thallium mghg | <DL <Bl. .
Vanadium /g 08 .| 2. e
| Zin, melks 9.17 1.6 POk le

LMAAY  Gecop | Siten
Tl BLL May 1997
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Table 10-4b

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc,

(1996/1997)
Invesl;tfated Date In\?:a:;;;?e d Analytical Parameters A:q:;ltf:;al Detection Limits]  Units
USACE 1996197 Soil - surface |Metals

Arsenic 7080 0.596 - 58.7° mghkg
Antimony 6010 1.1-1.2 mg/kg
Barium 6010 222-238 mg/kg
Cadmium 6010 222-238 mg/kg
Chromium 6010 222-238 mg/kg
lead 7421 2 mgfkg
Mercury 7471 0.133-0.143 mg/kg
Nickel 6010 2.22-2.38 mgtkg
Selenim 7740 0.55 -0.60 mgfkg
Silver 6010 222-238 | mghkg
Thallium 6010 0.6 mag/kg
Explosives
HMX 8330 0.9 mg/kg
RDX 8330 0.5 mglkg
1,3,5-TNB 8330 0.7 mg/kg
1,3-DNB 8330 0.5 mg/kg
Tetryl 8330 1.9 mglkg
Nitrobenzene 8330 0.6 mglkg
2,4,6-TNT 8330 0.5 | _mgkg
2,6-DNT 8330 0.5 ma/kg
2,4-DNT 8330 0.5 mg/kg
2-Nitrofoluene 8330 0.9 mg/kg
4-Nitrotoluene 8330 1.1 mg/kg
3-Nitrotoluene 8330 0.8 mg/kg
2-Am-DNT 8330 0.9 ma/kg
4-Am-DNT 8330 1.1 ma/kg
VOCs
1,1,1-Trichloroethane 8260 554 -5.96 1ig/kg
1,1,2,2-Tetrachloroethane 8260 5.54 -5.96 uglkg
1,1,2-Trichloroethane 8260 5.54 -5.96 1ghkg
1,1-Dichloroethane 8260 5,54 -5.96 ug/kg
1,1-Dichioroethene 8260 5.54 -5.96 ughkg
1,2-Dichloroethane 8260 554 -5.96 uglkg
1,2-Dichloropropane 8260 554 -596 ugtkg
2-Butanone 8260 111-119 uglkg
2-Chloroethylvinylether 8260 11.1-11.9 ugfkg
2-Hexanone 8260 55.4 - 59.6 ugkg
4-Methyl-2-pentanone 3260 111-119 yghkg
Acetone 8260 22.2-238 uglkg
Acrylonilrite 8260 5.54 -5.96 uglkg

A-E Conlract No. WH2BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Karnack, Texas

Shaw Project No. 133363
June 2011
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Table 10-4b

Shaw Environmental, Inc.

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1997)
lnveséufated Date lnxzctj::;?e p Analytical Parameters Aﬂiltﬂzal Detection Limits|  Units
USACE 1996/97 Soil - surface |VOCs (continued)

Benzene 8260 5.54 -5.96 ygfkg
Bromobenzene 8260 5.54 -5.96 vgfkg
Bromochloromethane 8260 5.54 -5.96 vghkg
Bromodichloromethane 8260 5.54 -5.96 Lghkg
Bromoform 8260 5.54 -5.96 ughkg
Bromomethane 8260 5.54 -5.96 Lgkg
Carbon disulfide 8260 554 -5.96 Lgkg
Carbon tefrachioride 8260 5.54 -596 Liglkg
Chlorobenzene 8260 5.54 -5.96 Hgkg
Chloroethans 8260 554 -596 tigfkg
Chloroform B 8260 5.54 -5.96 gkg
2-Chiorotoluene 8260 5.54-5.96 Hakg
3-Chlorotoluene 8260 5.54 -5.96 ugkg
Chioromethane 8260 554 -5.96 uglkg
Dibromochloromethane 8260 5.54 -5.96 ugkg
1,2-Dibromo-3-chloropropane 8260 27.7-29.8 uglkg
1,2-Dibromoethane 8260 5.54 -5.96 uglkg
1,2-Dichlorobenzene 8260 5.54 -5.96 ug/kg
1,3-Dichlorobenzene 8260 | 5.54 -5.86 tig/kg
1,4-Dichlorobenzene 8260 5.54 -5.96 patkg
trans-1,4-Dichloro-2-bulene 8260 111-119 pglkg
2,2-Dichloropropane 8260 5.54 -5.96 Holkg
1,1-Dichloropropene 8260 5.54 -5.96 Hgkg
1,3-Dichloropropane 8260 5.54 -5.96 Hglkg
cis-1,2-Dichloroethene 8260 5.54 -5.96 Hglkg
trans-1,2-Dichiorcethene 8260 5.54 -5.96 Halkg
Dibromomethane 5.54 -5,96 Lg/kg
Ethylbenzene 8260 5.54 -5.96 Ug/kg
lodomethane 8260 5.54 -5.96 Hglkg
Methylene chloride 8260 5.54 -5.96 Hg/kg
Styrene 8260 5.54 -5.96 Hg/kg
1,1,1,2-Tetrachlorosthane 8260 5.54 -5.96 tgkg
Telrachloroethena 8260 5.54 -5.96 Hglkg
Toluene 8260 5,54 -5.96 Hglkg
1,2,3-Trichlorobenzene 8260 554-596 Hg/kg
1,2,4-Trichlorobenzene 8260 5.54 -5.96 ug/kg
Trichloroethene 8260 5.54 -5.96 ug/kg
Trichlorofluoromethane 8260 5,54 -5.96 ug/kg
1,2,3-Trichloropropane 8260 554 -5.96 ug/kg
1,3,5-Trimethylbenzene 8260 554 -5.96 Hgky

A-E Conlract No. W912BV-G7-D-2004, TO No. 007
Longhora Army Ammunition Pianl, Karaack, Texas

Shaw Project No. 133363

June 2011
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Table 10-4b

Shaw Environmental, Inc.

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1987)
fnveséfated Date Imﬂes(tlig;t]e d Analytical Parameters Aazltfgzal Detection Limits|  Units
USACE 1996/97 Soil - surface | VOCs (confinued)
1,2,4-Trimethylbenzene 8260 5.54-5.96 igfkg
Vinyl acetate 8260 554 -59.6 ugfkg
Vinyl chloride 8260 222-238 Lgfkg
m,p-Xylenes 8260 5.54 -5.96 Lalkg
o-Xylenes 8260 _ 554-596 Hafkg
cis-1,3-Dichloropropene 8260 5.54 -5.96 Lgfkg
frans-1,3-Dichloropropene 8260 5.54 -5.96 Liglkg
USACE February 1997 Soil Metals

Aluminum 8010 265-279 mg/kg
Beryllium 8010 0.66-0.70 mghkg |
Calcium 8010 66.1-69.7 mglkg
Cobalt 6010 265-2.79 mglkg
Copper 8010 1.32-1.39 mgkg
Iron 6010 13.2-139 mgkg
Magnesium 6010 13.2-13.9 mgfkg
Manganese 6010 1.32-1.39 mg/kg
Potassium 6010 132 -139 mg/ky
Strontium - 6010 13.2-13.9 mglkg
Vanadium 6010 2.65-2.78 mg/kg
Zinc 6010 3.97-4.18 mg/kg
VOCs
1,1,1-Trichloroethane 8260 678 Hglkg
1,1,2,2-Tetrachforosthane 8260 6.78 Hgkg
1,1,2-Trichloroethane 8260 6.78 Hglkg
1,1-Dichloroethane 8260 6.78 uglkg
1,1-Dichloroethene 8260 6.78 Lglkg
1,2-Dichloroethane 8260 6.78 uglkg
1,2-Dichloropropane 8260 6.78 Hglkg
2-Butanone 8260 136 pgkg
2-Chloroethylvinylether 8260 13.8 pgfkg
2-Hexanone 8260 67.8 Hglkg
4-Methyl-2-pentanone 8260 136 pglkg
Acetone 8260 271 uglkg
Acrytonilrile 8260 6.78 Hglkg
Benzene 8260 6.78 Hgkg |
Bromobenzene 8260 6.78 pgtkg
[Bromochloromethane 8260 6.78 Hgkg
Bromodichloromethane 8260 6.78 Hakg
Bromoform 8260 6.78 Ha/kg
Bromomethane 8260 6.78 ugkg

A-E Contract No. W9128Y-07-D-2004, TO No. 007
Longhom Army Ammunition Planl, Karnack, Texas

Shaw Project No. 133363

June 2011
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Table 10-4b

Shaw Eavironmental, Inc.

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1997)
Invesglj;ated Date Inxzct];;:;e d Analytical Parameters A;Z?::;al Detection Limits| Units
USACE February 1997 Soil VOCs (continued}
Carbon disulfide 8260 6.78 ualkg
Carbon tetrachloride 8260 6.78 tglkg
Chiorobenzene 8260 6.78 piglkg
Chloroethane §260 6.78 Lafkg
Chloroform B 8260 6.78 Hagfkg
2-Chlorotoluens 8260 678 Hafkg
3-Chlorotoluene 8260 6.78 pgkg
Chloromethane 8260 6.78 pgkg
Dibromochloromethane 8260 6.78 pgkg
1,2-Dibromo-3-chloropropane 8260 33.9 poglkg
1,2-Dibromoethane 8260 6.78 Hofkg
1,2-Dichlorobenzene 8260 6.78 uglkg
1,3-Dichlorobenzene 8260 6.78 Hglkg
1,4-Dichlorobenzene 8260 6.78 Hglkg
trans-1,4-Dichioro-2-butene 8260 136 Hglkg
2,2-Dichloropropane 8260 6.78 Hglkg
1,1-Dichloropropens 8260 6.78 Hglkg
1,3-Dichloropropane 8260 8.78 | uokg
cis-1,2-Dichloroethene 8260 6.78 Hokg
trans-1,2-Dichlorosthene 8260 6.78 pgkg
Dibromomethane 6.78 ugkg
Ethylbenzene 8260 6.78 pglkg
lodomethane 8260 6.78 Holkg
Methylene chloride 8260 6.78 Hgkg
Styrene 8260 6.78 Hgkg
1,1.1,2-Tetrachloroethane 8260 6.78 Hglkg
Tetrachloroethene 8260 6.78 ygkg
Toluene 8260 6.78 1akg
1,2,3-Trichlorobenzene 8260 6.78 1atkg
1,2,4-Trichlorobenzene 8260 6.78 Hokg |
Trichloroethene ) 8260 6.78 Hglkg
Trichlorofluoromethane 8260 6.78 Hglkg
1,2,3-Trichloropropane 8260 6.78 pglkg
1,3.5-Trimethylbenzene 8260 6.78 Hgkg
1,24-Trimethylbenzene 8260 6.78 Hgtkg
Vinyl acetate 8260 67.8 Hg/kg
Vinyl chloride 8260 6.78 1g/kg
m,p-Xylenes 8260 6.78 1ig/kg
o-Xylenes 8260 6.78 1g/kg
cis-1,3-Dichloropropene 8260 6.78 1g/kg
Irans-1,3-Dichloropropene 8260 6.78 ualkg

A-E Contract No. W912BY-07-D-2004, TO No. 007
1.onghorm Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133363

June 2011
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Table 10-4b

Shaw Environmental, Inc.

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1997)
lnveséljjated Date In\tzfil:;?e d Analytical Parameters A;Z?;:;al Detection Limits|  Units
USACE February 1997 Soil SVOCs
1,2,4-Trichiorobenzene 8270 0.437 - 0.460 mg/kg
1,2-Dichlorobenzene 8270 0.437 - 0.460 mg/kg
1,3-Dichlorobenzene 8270 (0.437 - 0.460 mg/kg
1,4-Dichlorobenzene 8270 (.437 - 0.460 mg/kg
2,3,4,6-Tetrachlorophenol 8270 0.437 - 0.460 mg/kg
2,4,5-Trichlorophenol 8270 2.18-2.30 mgfkg
2,4,6-Trichlorophenol 8270 0.437 - 0.460 mg/kg
2,4-Dichlorophenol §270 (.437 - 0.460 ma/kg
2,4-Dimethylphenol 8270 0.437 - 0460 mg/kg
2,4-Dinitrophenol 8270 _218-230 mg/kg
2,4-Dinitrotoluene 8270 0.437 - 0.460 mgky
2,6-Dinifrololuene 8270 0.437 - 0.480 mgfkg
2-Chloronaphthalene 8270 0.437 - 0.460 mgfkg
2-Chlorophenol 8270 0.437 - 0.460 mgkg
2-Methylphenol 8270 0.437 - 0.460 mgikg
2-Nitroaniline 8270 2.18-230 mgfkg
2-Nitrophenol 8270 0.437 - 0.460 myfkg
2-Methylnaphthalene 8270 0.437 - 0.460 mofkg
3,3-Dichlerobenziding 8270 0.437 - 0.460 mofky
3-Methylcholanthrene 8270 0.437 - 0.460 myfkg
3-Nitroaniline 8270 2.18-2.30 mgfkg
4,6-Dinitro-2-methylphenol 8270 2.18-2.30 mofkg
4-Bromophenylphenylether 8270 0.437 - 0.460 mgfkg
4-Chloro-3-methylpheno! 8270 0.860 - 0.907 mgfkg
4-Chloroanifine 8270 0.437 - 0.460 mglkg
4-Chlorophenylphenylether 8270 0.437 - 0.460 mgfkg
4-Methylphenol 8270 0.437 - 0.460 mgfkg
4-Nitroaniline 8270 218-2.30 mglkg
4-Nitrophenol 8270 1.06-112 | mgkg
Benzo(a)anthracene 8270 0.437-0460 | mgkg
Benzoic acid 8270 1.06-1.12 mgfkg
Benzyl alcohol 8270 0.860 - 0.907 mgfkg
bis{2-Chloroethoxy)methane 8270 0.437 - 0.460 mg/kg
bis{2-Chloroethyl)ether 8270 0.437 - 0.460 mg/kg
bis{2-Ethylhexylphihalate 8270 0.437 - 0.460 mgkg
bis{2-Chloroisopropyljether 8270 0.437 - 0.460 mglkg
Butylbenzylphthalate 8270 0.437 - 0.460 mglkg
Carbazole 8270 0.437 - 0.460 mghkg
Di-n-butylphthatate 8270 0.437 - 0.460 mgfkg
Di-n-Octylphthalate 8270 0.437 - 0.460 mafkg

A-E Conlract No. W9128v-07-D-2004, TO No. 007
Loaghom Army Amemunition Piant, Karnack, Texas

Shaw Project No. 133363

June 2011
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Table 10-4b

Shaw Environmental, Inc.

USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1997)
inveséaj;ated Date [n\.,r\les(tji‘:::e d Analytical Parameters A;Zg:;zal Detection Limitst  Units
USACE February 1997 Soil SVGCs (continued)

Dibenzo(a,hjanthracene 8270 0.437 - 0.460 mgkg
Dibenzofuran 8270 0.437 - 0.460 mg/kg
Diethylphthalate 8270 0.437 - 0.460 mglkg
Dimethyiphthalate 8270 0.437 - 0.460 mglkg
Ethyl methanesulfonate 8270 0.437 - 0.460 mglkg
Hexachlorobenzene 8270 0.437 - 0.460
Hexachlorobutadiene 8270 0.437 - 0.460 mgfkg
Hexachlorocyclopentadiene 8270 0.437 - 0.460 mgfkg
Hexachloroethane 8270 0.437 - 0.460 mg/kg
Isophorone 6270 0.437 - 0.460 mg/kg
N-nitroso-di-n-propylamine 8270 0.437 - 0.460 mgfkg
Nitrobenzene 8270 0.437 - 0.460 mg/kg
Pentachlorobenzene 8270 0.437-0.460 § mghkg
Pentachlorophenol 8270 218-2.24 mglkg
Phenol 8270 0.437 - 0.460 mglkg
Acenaphthalene 8270 0.437 - 0.460 mglkg
Acenaphthene 8270 0.437 - 0.460 mg/kg
Anthracene 8270 0437 - 0460 mgfkg
Benzo(a)pyrene 8270 0.437 - 0.460 mglkg
Benzo(b)fluoranthene 8270 0.437 - 0.460 mgfkg
Benzo(g,h,i)perylene 8270 0.437 - 0.460 mglkg
Benzo{k)fluoranthene 8270 0.437 - 0.460 mgfkg
Chrysene 8270 0.437 - 0.460 mg/kg
Fluoranthene 8270 0.437 - 0.460 mgfkg
Fluorene 8270 0.437 - 0.460 mgfkg
Indeno{1,2,3-c,d)pyrene 8270 0.437 - 0.460 mgfkg
n-Nitrosodiphenylamine 8270 0.437 - 0.460 mgfkg
Naphthalene 8270 0.437 - 0.460 mg/kg |
Phenanthrene 8270 0.437 - 0.460 mgfkg
Pyrene 8270 0.437 - 0.460 mgkg
Pesticides
Aldrin 3540/8081 5 pgkg
Heptachlor 3540/8081 5 rgkg
Aipha BHC 354078081 5 pakg
Chlordane 3540/8081 5 uglkg
Beta BHC 3540/8081 10 pglkg
delta-BHC 3540/8081 5 pgfkg
Dieldrin 354078081 10 pgfkg
Alpha Endosutfan 3540/8081 5 pgfkg
Beta Endosulfan 3540/8081 10 ugfkg

A-E Contract No. W912BY-07-D-2004, TO No. 007
Longhom Army Ammunition Piant, Karnack, Texas

Shaw Project No. 133363
June 2011
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Table 10-4b
USACE Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1996/1997)
[nveséls?ated Date In\?les(t’ig:t]e g Analytical Parameters Aﬂzltﬂt;zal Detection Limits|  Units
USACE February 1997 Soil Pesticides (continued)

Endosulfan Sulfate 3540/8081 10 ygfkg
Endrin 3540/8081 10 Lgfkg
Endrin Aldehyde _ 3540/8081 10 ugfkg
gamma-BHC 3540/8081 5 Hgfkg
Heptachlor epoxide 3540/8081 5 Lgkg
4,4--DDD 3640/8081 | 10 ugfkg
4,4--DDE 3540/8081 10 ugfkg
4,4--DDT 3540/8081 10 gfkg
Toxaphene 3540/8081 75 pgfkg
Methoxyichlor 3540/8081 20 mg/kg
PCBs
Aroclor 1016 _ 8080 0.132-0.139 mglkg |
Aroclor 1221 _ 8080 0.132-0.139 mgfkg
Aroclor 1232 8080 0.132 - 0.139 mglkg
Aroclor 1242 8080 0.132-0.139 mglkg
Aroclor 1248 8080 0.132-0.139 nglkg
Aroclor 1254 8080 0.132-0.139 mglkg
Aroclor 1260 8080 0.132- 0.139 nghkg |

Note{s):

®_ dilution factor of 100

Hg/kg - micrograms per kilogram

mg/kg - milligrams per kilogram

PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound

USACE - U.S. Army Corps of Engineers

VOC - volatile organic compound

AE Contract No. WO12BV-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Army Ammunition Piant, Karnack, Texas June 2011



* Table105 8710
Site XX - Ground Signal Test Area
Groundwater Analytical Summary (1982 and 1983)

__ i i s Mel @Eﬁm
Volatiles ugl [ <pr* <DL* <DL <DL
Semvolatiles wa | <ort <DLy <DL <DL
Explosives ugfl <DL <DL <DL <DL
Aluminum g/l 0.037 <DL | 0353 <DL 102+ Q.
Datium w1 0.046 0.11 0.0515 <DL =
dndmjum 7 mg/l 0.01 <DL 0.005 <DL P IRALS]
Chromufum mg/l 0.012 <DL <DL <DL I
Lead g/t <DL 0.011 <DL 0.011 BalyEe:
Mangancse mg/l 1.86 <DL 1,086 <DL 1 308
Nickel mp/l 0.157 0,05 0.082 <DL ' o2 DYy
Strontiumn me/l 3.36 <DL 4.12 <DL ol 22
Thaltium mg/l 0.14 <DL 0.11 <DL 0002
Sulfate mg/l 1622 1200 559 330
Chlorids mgfl 832 527 1000 §73
Fluorlde mgfl 1 <DL <DL <DL
#* Thios Colde erconeons: el Shouwsr O el MY ? /_ cﬂvstfakti by
J?C*"“ﬂ‘:'\ ed Lo NOCs v NOC.s  tdhven A oo UI sovnfied
Loy ]‘{ 7 L‘q;

CPs (98L &?.,ct\x:\-t Lext, the 8 AL 1 ALS et

LTIAAR 7 Group T Sites
Final RL/ May 1997 10-9



Final Munitions Conslitusnts Data Summary Report

B-19

Table 10-5b

Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc.

1982 and 1993
Investigated Medium . Analytical Detection .

By Date Investigated Analytical Parameters Method Limits Units

EPS 1982 Groundwater -wells |Metals
Aluminum iM 10 _ pgt |
Arsenic 1B 6 pgll
Antimony 18 10.2 poll
Barium 18 114 poll
Beryllium 1M 10 pall
Cadmium 1B 0.28 pall
Chromium 18 6.64 palt.
Copper 1M 238 pgit
Lead 1B 7.49 uglL
Manganese 1M 124 pal.
Mercury 1D 13 palL
Nickel 184 30 pglL
Selenium iB 8 pagl.
Silver 1M 10 yall
Strontium 1M 2% pglL
Thallium M 50 pafl
Zinc iM 2741 ugit
Organics
Benzene 24 1 palt.
Chtoroform 2J 1 pgiL
Trichloroethylene 2) 1 Ha/lL
Pentachlorophenc! 1X 2 Hg/l
o-chlorophenol 1X 0.7 palL
2 4-dichlorophenol 1X 1 Mo/l
Tetrahydrofuran NA NA
Dibutyiphthalate NA NA
Dichloromethane NA NA
Diethyiphthalate 1Z 2 uglL
Nitrobenzene 12 1 ol
2{1,1-dimethylethoxyl)-ethanol NA NA
Explosives
1,3-dinilrobenzene 7V 1.68 ugll
2.4,6rinitrotoluene v 146 | wal |
1,3,5-trinifrobenzene v 1.08 uglL
2 4 dinitrotoluene 7v 0.89 ygl
2 6-dinitrotoluene 7V 1.2 g/l
Nitrobenzene 7V 0.76 uaiL
Anions
Nitrate 2P 500 pof.
Nitrite 2P 250 pgiL
Phosphate 2P 125 HoL
Sulfates 2P 580 pgil
Chloride 2P 500 paiL
Fluoride 2P 500 HgiL
Chromate 2P 500 pgil
Thiocyanate 2P 500 Mok
Cyanide 2P 600 pgiL

A-E Conlract Ho. W9128Y-07-0-2004, TO No. 007
Longhom Army Ammunition Plant, Kamack, Texas

Shaw Project Mo, 133363
June 2011
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Table 10-5b
Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R
1982 and 1993

Invesl;{)?ateff Date lmﬁescl{ilg:l::e d Analytical Parameters Arggltﬁ?l D?_t;'::ittl;n Units
EBASCO 1993 Groundwater  |Metals
Arsenic 7060 0.01 mg/L
| Antimony 6010 0.005 mgflL
Barium 6010 0.01 mg/L
Cadmium 6010 | 0005 mgfL
|Chromium 6010 0.05 mg/L
Lead 7421 0.005 mgfL
Mercury 7470/7471 0.001 mg/L
Nickel 6010 0.06 ma/L
Selenium 7740 0.01 mgll
Silver _ 6010 001 mg/L
Thallium 7841 0.002 ma/L
VOCs
1,1,1-Trichlorosthane 8240 5 poit |
1,1,2,2-Tetrachloroethane 8240 5 [T/
1,1,2-Trichloroethane 8240 5 ugiL
1,1-Dichlorosthane 8240 5 pol
1,1-Dichloroethene 8240 5 ugi
1,2-Oichlorosthane 8240 5 ugh
1,2-Dichloroethene 8240 5 poil
1,2-Dichloroprapane 8240 5 pagiL
2-Butanone 8240 50 ug/t
2-Chioroethylvinylether 8240 10 uglt
2-Hexanone 8240 50 ugh.
4-Methyl-2-pentanone 8240 50 ug/L
Acelone 8240 100 ugiL
Benzene 8240 5 ugfl. |
Bromodichloromethane 8240 5 ugiL
Bromoform 8240 5 ugfL
Bromomethane 8240 10 ug
Carbon disulfide 8240 5 ug/l
Carbon tetrachloride 8240 5 ugfl
Chlorobenzene 8240 5 pglL
Chlorosthane 8240 10 po/l
Chloroform 8240 5 pg/L
Chloromethane 8240 10 ug/L
Chiorodibromomethane 8240 5 pll |
Ethyibenzene 8240 5 uglL
Methylene chloride §240 5 ugll
Styrene 8240 5 po/ll. |
Tetrachloroelhene _ 8240 5 g/l
Toluens 8240 5 pgll
Trichloroethene 8240 5 poll
Vioyl acetate 8240 50 pal. |
Vinyl chloride 8240 0 pall
Xylenes 8240 5 1 pgob |
cis-1,3-Dichloropropene 8240 5 pg/l
frans-1,3-Dichloropropene 8240 5 pg/L
AE Contract No. W9128V-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Army Ammunition Plant, Kamack, Texas June 2014
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Table 10-5b

Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

1982 and 1993

Shaw Environmental, Inz.

Invesé?ated Date Imﬂes(tjilgl;:l]e d Analytical Parameters A:,‘thf;zal Diti::l':n Units
EBASCO 1993 Groundwater  |SVOCs

1,2,4-Trichlorobenzene 8270 10 ug/lL
1,2-Dichlorobenzene 8270 10 pg/L
1,3-Dichlorobanzene 8270 10 pg/ll
1,4-Dichlorobenzeng 8270 10 pg/l
2,4,5-Trichlorophenol 8270 50 pgll
2,4,6-Trichlorophenc! 8270 10 pg/ll
2,4-Dichlorophenol 8270 10 pall. |
2,4-Dimethylphenaol 8270 10 pglk
2,4-Dinitrophenol 8270 50 pgll
2 4-Dinitrotoluene 8270 10 poll
2,6-Dinitrotoluene 8270 10 poll |
2-Chloronaphthalene 8270 10 | pal
2-Chlorophenol 8270 10 pgll
2-Methylnaphthalene 8270 10 poll |
2-Methylphenol 8270 10 pgll
2-Nitroanliine 8270 50 pglt
2-Nitrophenol 8270 10 poll
3,3-Dichlorobenzidine 8270 20 pg/lL
3-Nitroaniline 8270 50 pgll
4-Bromophenylphenylether 8270 10 poll
4-Chloro-3-methylphenol 8270 20 pgll
4-Chloroaniline 8270 20 pgll
4-Chlorophenylphenylether 8270 10 pofl
4-Methylphenol 8270 10 ugl. |
4-Nitroaniling 8270 50 gl
4-Nitrophenol 8270 50 pglL
4,6-Dinitro-2-methylpheno! 8270 50 pgll
Acenaphthene 8270 10 pa/L
Acenaphthylene 8270 10 pgiL
Anthracene 8270 10 uglL
Benzo{a)anthracene 8270 10 pg/l
Benzo{a)pyrene 8270 10 ug'L
Benzo(b)fluoranthene 8270 10 uglL
Benzo{g,h Dperylene 8270 10 poil.
Benzo(k}fluoranthene 8270 10 ugiL
Benzoig acld 8270 50 pg/l
Benzyl alcohol 8270 20 pgll
Butylbenzylphthalate 8270 10 pgll
Chrysene 8270 10 ug/L
Dibenzo{a,h)anthracene 8270 10 pgll
Dibenzofuran 8270 10 pgl. |
Di-n-butyiphthalate 8270 10 ught
Diethylphthalate 8270 10 HafL
Dimethylphthalate 8270 10 pgil
Fluoranthene 8270 10 pgll |
Fluorene 8270 i0 pgfL
Hexachlorobenzene 8270 i0 uglt

A-E Contract No. W312BV-07-D-2004, TO No. 007
Longhom Arvy Ammurition Plant, Kamack, Texas

Shaw Project No. 133363
Jure 201t
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Table 10-5b
Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R
1982 and 1993

Invesftllfated Date In\}r‘lz(ti;::t‘e d Analytical Parameters Aazit):‘t;zal Df_ti;fit;gn Units
EBASCO 1993 Groundwater  |SVOCs {continued)

Hexachlorobutadiene 8270 10 .
Hexachlorocyclopentadiene 8270 i0 ugh
Hexachlorogthane 8270 10 pgit
Indeno(1,2,3-c d)pyrene ) 8270 10 ugll
lsophorone 8270 10 pgl
Naphthalene 8270 10 pglt
Nifrobenzene _ 8 10 HgiL
Pentachlorophenol 8270 50 pof.
Phenanthrene 8270 10 pglL
Phenol 8270 10 HgfiL
Pyrene i 8270 10 pgil.
bis{Z-Chlorcethoxy)methane 8270 10 ug/lL
bis{2-Chloroethyijether 8270 10 pgil
bis{2-Chlorcisopropyljether 8270 10 pgfl
bis{2-Ethythexyljphthalate 8270 10 ue/l
di-n-Octylphthalate 8270 10 ngll
n-Nitrosodi-n-propylamine 8270 10 ug/l
n-Nitrosodiphenylamine 8270 10 ugil
Explosives
HMX 8330 0.1 pgiL
RDX 8330 0.1 poil
1,3,5-TNB 8330 0.1 uafl
1,3-DNB 8330 | 01 pgit
Tetlryl 8330 0.1 HoiL
Nitrcbenzene 8330 0.1 polt.
24 6-TNT 8330 0.1 pglb
2,6-DNT 8330 0.1 pHall
24-DNT 8330 041 pal.
2-Nitrotoluene 8330 01 | pgll
4-Nifrotoluene 8330 0.1 HgiL
3-Nitrofoluene 8330 0.1 ugll.
Anions
Nitrate-Nitrite Nitrogen 3533 0.01-0.2 mg/L
Chloride . 9052 1 mg/L
Sulfate 9038 1-30 | mg/ll
Total Phenols Direct 9065 0.1 mglL
Total Organic Carbon 9060 1 mg/L
Total Organic Halogens 9020 5 mgiL

Note{s).

pail. - micrograms pef liter

mgfl. - milligrams per liter

NA - not available

VOC - volatile organic compound

SVOC - semivolatile organic compound

A-E Centract No. WS12BV-07-D-2004, TO No. 007 Shaw Project No. 133363

Longhom Amy Ammuniton Plant, Kamack, Texas June 2011
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Table 10-6

.

Site XX - Ground Slgnal Teyt Avea
Sedinent Annlytieal Synunary (1993)

018716
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Table 10-6b

Sediment Sampling Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Eavironmental, Inc.

(1993)
: ; . " Analyticaf Detection .
Investigated By| Date |Medium Investigated Analytical Parameters Metfo d Limits Units
EBASCO 1993 Sediment Metals

Arsenic 7080 05 mglkg
Antimony 8010 1 ma/kg
Barium 6010 1 mafkg
Cadmium 6010 1 mglkg
Chromium 6010 1 mg/kg
Lead 7421 1 mgfkg
Mercury T470/7471 0.01 mgfkg
Nickel 6010 1 mglkg
Selenium 7740 0. mgrkg
| Silver 6010 1 mafkg
Thallium 7844 0.2 malkg
VOCs
1,1,1-Trichlorogthane 8240 5 Hglkg
1,1,2,2-Telrachloroethane 8240 5 pglkg
1,1,2-Trichloroethane B240 5 pokg
1,1-Dichloroethane 8240 5 polkg
1,1-Dichloroethene 8240 5 Lglkg
1,2-Dichloroethane 8240 5 polkg
1,2-Bichlorosthene 8240 5 pokg
1,2-Dichloropropane 8240 5 ugkg
2-Butanone 8240 50 pglkg
2-Chloroethylvinylether 8240 10 Hokg
2-Hexanone 8240 50 Haka
4-Methyl-2-pentanone 8240 50 uglkg
Acelone 8240 100 pglkg
Benzene 8240 5 palka
| Bromodichloromethane 8240 5 ugkg
Bromoform 8240 5 Lglkg
Bromomethane 8240 10 poka
Carbon disulfide 8240 5 Hglkg
Carbon telrachloride 8240 5 yglkg
Chiorobenzene 8240 5 pokg
Chloroethane §240 10 Hglkg
Chloroform 8240 5 ialkg
Chloromethane 8240 10 ugkg
Chiorodibromomethane §240 5 yalka
Ethyibenzene 8240 5 uglkg
Methylene chloride 8240 5 pglkg
Styrena 8240 5 poka
Tetrachloroethene 8240 5 ualkg
Toluene 8240 5 palkg
Trichloroethene 8240 5 Halkg
Vinyl acetate 8240 50 Hokg
Vinyl chloride 8240 10 Hokg
Xylenes 8240 5 pafkg
cis-1,3-Dichloropropene 8240 5 pafkg
trans-1,3-Dichloropropene 8240 5 Halkg

A-E Contract No. W342BY-07-D-2004, TO No. 007
Longhom Ammy Ammunition Plant, Kamack, Texas

Shaw Project Mo. 133363
June 2011
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Table 10-6b

Sediment Sampling Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Envirenmental, Inc.

(1993)
\ . . Analytical Detection .
investigated By| Date | Medium Investigated Analytical Parameters Met):o p Limits Units
EBASCO 1993 Sediment $VoCs

1,2,4-Trichlorobenzene 8270 330 Hakg
1,2-Dichlorobenzene 8270 330  pokg
1,3-Dichlorobenzene 8270 330 ugkg
1,4-Dichlorobenzene 8270 330 pakg |
12,4,5-Trichlorophenol 8270 1650 pglkg
2.4,6-Trichlorophenof 8270 330 [ ugkg
2,4-Dichlorophenol 8270 330 Hakg
2 A4-Dimethylphenol 8270 330 jig’kg
24-Dinitrophenol 8270 1650 pgkg
2 4-Dinitrotoluene 8270 330 ugkg
2,6-Dinitrotoluene 8270 330 pafkg
2-Chloronaphthalene 8270 330 Hgkg
2-Chlorophencl 8270 330 uglkg
2-Methylnaphthalens 8270 330 ugkg
2-Methylphenol 8270 330 uglkg
2-Nitraniline 8270 1650 ugkyg
2-Nitrophenol 8270 330 ugkg
3,3-Dichlorobenzidine 8270 650 yalkg
3-Nitroaniline 8270 1650 1ghkg
4-Bromophenylphenylether 8270 330 uglkg
4-Chloro-3-methylphenol 8270 650 Uglky
4-Chloroaniline 8270 650 1gkg
4-Chlorophenylphenylether 8270 330 ugkg
4-Methylphenol 8270 330 dokg |
4-Nitroanitine 8270 1650 Hghkg
4-Nitrophenol 8270 1650 ugkg
4,6-Dinifre-2-methylphenol 8270 1650 Hgkg
Acenaphthene 8270 330 ug/kg
Acenaphthylene 8270 330 Lgkg
Anthracene 8270 330 pafkg
Benzo(a)anthracene 8270 330 Hafkg
Benzo(ajpyrene 8270 330 Hgfkg
Benzo{bjfluoranthene 8270 330 Hakg
Benzo{g h,ijperylene 8270 330 pokg |
Benzo{k)fluoranthene 8270 330 Hakg
Benzoic acid 8270 1650 pakg
Benzyl alcohot 8270 650 pgkg
| Butylbenzylphthalate 8270 330 Hakg
Chrysene 8270 330 Lighkg
Dibenzo{a,h}anthracene 8270 330 pglkg
Dibenzofuran 8270 330 Ha'kg
Di-n-butylphthalate 8270 330 Hgkg |
Diethylphthalate 8270 330 yglkg
Dimethylphthalate 8270 330 Liglkg
Fluoranthene 8270 330 pokg |
Fluorene 8270 330 yglkg
Hexachlorobenzene 8270 330 Halka

A-E Contract No. Wa128Y-07-D-2004, TO No. 007
Longhom Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 10-6b
Sediment Sampling Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1993)
. . ; Analytical Detection .
Investigated By} Date | Medium Investigated Analytical Parameters Metﬁo d Limits Units
EBASCO 1993 Sediment SVOCs (continued)

IHexachlorobutadiene 8270 330 ygkg
Hexachlorocyclopentadiene 8270 330 ugkg
Hexachlaroethane 8270 330 pgkg
indeno(1,2,3-c.d)pyrene 8270 330 uglkg
isophorone 8270 330 | pghg
Naphthalene 8270 330 yalkg
Nitrobenzene 8270 330 yglkg
Pentachlorophenot 8270 1650 yglkg
Phenanthirene 8270 330 ugkg
Phenol 8270 330 vakg
Pyrene 8270 330 ugkg
bis{2-Chloroethoxy)methane 8270 330 uglkg
bis{2-Chloroethyljether 8270 330 ugkg
 bis(2-Chloroisopropytjether 8270 330 19/kg
bis(2-Ethylhexyl)phthatale 8270 330 | pgkg
di-n-Octylphthalate 8270 330 palkg
n-Nitrosodi-n-propylamine 8270 30 pokg |
n-Nitrosodiphenyfamine 8270 330 pafkg
Explosives
HMX 8330 0.5 mgkg
[RDX 8330 _ 0.5 mgkg
1,3,5-TNB 8330 0.25 mg'kg
1,3-DNB 8330 0.25 mgkg
Tetryl 8330 05 ma'kg
Nitrobenzene 8330 0.26 mg’kg
24.6-ENT 8330 0.25 mg/kg
2,68-DNT 8330 025 mgkg |
2,4-DNT 8330 0.25 mg'kg
2-Nitrotoluene 8330 0.25 mg’kg
4-Nitrotoluene ‘ 8330 0.25 mgkg
J-Nitrotoluene 8330 0.25 mga’kg
Anions
Nitrate-Nitrite Nitrogen 353.3 0.1 mgkg
Chleride B 9052 10 mg/kg
Sulfate 8038 10-50 ma/kg

Note(s):

ug/kg - micrograms per kilogram

mgfkg - milligrams per kilogram

VOC - volatite organic compound

SVOC - semivolatile organic compound

A-E Contract No. Wei28v-07-0-2004, TO No, D07 Shaw Project No. 133363

Lenghom Asmy Ammunition Plant, Kamack, Texas June 2011
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Table 10-7 n1871Y

Site XX - Ground Signal Test Aves
Surface Water Analytical Summary (1993)

| Votaiifes oo <L | <o | <hr | <DL | _<‘p1‘ <pL_} <DL |
| Scojvalaiies wgl § . <pn | <or | <pt | <pL | <ot} <bL | <DL
| Bxplosives wr | <o | con | o<or f o<on focon | con ) <or
§ Baglum owen fon | o3 | oor | cos | om | 94 | 009
Lead _men | <pt | <pr { <por | <pt | <pn | o006 | o011
Ciltorids wgt | 284 | w0 | 26 | 26 | 26 ) 26 9.7
I Nitme/Nirle | st} 004 | <pr | 030 § 009 | <bL | <pr | <DL
s, o Lo Lm0 | oo Joml om | 4o

10,2 NATURE AND EXTENT OF CONTAMINATION

10.2.1 Explosives

No explosives were detested in auy sample collected at Sits XX from any sample tedium.
10.2.2 Volatile and Somivolatile Organies

Acetone was detected In two samplos at Stte XX, Tt was detecied at a concentration of 10,300
ug/kg in a subsurface soll sample obtained from the 2.5 to 5.0-8 saoipling interval in soli boting
XXS8B19, and at a concentration of 17 ug/l In groundwaler grab sample XXGGO1 from the soll
boring adjacent to XYSB19, The water sample was accompanfed by 8 confaminated tavel blank,
Tha blank contained acetone at 17 ug/l and Indicated a problem in sampling or shipping. The
acotone at these locatlons was thoroughly investigated by soil borlag XXSBO1 and 5 soll gas
saimgles, ail of which were clean. This sample of acatone must represent either a ssmpling or
Iabozatory problem, TCE wes present ln one isolated subsurface soll sample collected from tho
57 ft sampling intervat {n soil boring XXSB17 on the-castern portion of the site and methylens
chlorlde was detested at a concentration of 18 ug/kg in one subsurface soll sample collected
hetween a depih of 0-2 & in soil boring XXSBO1. The only seilvolatiles found were di-n-buty]
phthalate and bis(2-ethylhexylphthatnte. These common plasticlzers were elther qualified with
a B (found in fhe method blanks) or wers found in very low concentratlons. No contamination
by volatlle or semivolatile organics is demonstrated. .

EHAAT / Grovp { Sian
Finct RL{ My 1997 16-11

—
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Table B-3

Ground Signal Test Area, LHAAP-003-R

{SVERDRUP 1994)

Invesélfated Date Medium investigated Analylical Parameters A;Zx;al Df_‘i:it::n Units

SVERDRUP | 1694 {Groundwater - grab from boring |{VOCs
1,1,1-Trichloroethane 8240 5 yafl
1,1,2,2-Tetrachloroethane 8240 5 ugil.
1,1,2-Trichboroethane 8240 5 Holt.
1,1-Bichlorcethane 8240 5 ugi
1,1-Dichlorcethene 8240 5 1]
1,2-Dichlorgethane 8240 5 pofi.
1,2-Dichlorepropane 8240 5 ugi
1,2,3-Tiichloropropane 8240 5 Haf
1,4.Dichloro-2-butene 8240 10 gk,
2-Bulanone 8240 10 pg/t
Ethene (2 chloroethoxyl)- 8240 10 gt
2-Hexanone 8240 i0 pgit.
4-Methyl-2-pentanone 8240 10 palt
Acetone 8240 100 pgl
Acrolein 8240 50 Mgl
Acrytonitrite 8240 50 pglk.
Benzene 8240 5 TN
Bromodichloromethane 8240 5 gL
Bromoform 8240 5 pgfl.
Bromomethane 8240 i0 glL
Carbon disulfide 8240 5 pall
Carbon letrachlodde 8240 5 paft
Chlorobenzene 8240 5 Mol
Chloroethane 8240 10 ualL
Chloroform 8240 § pafl
Chloromsthane §240 10 Hall,
cis-1,3-Dichloropropene 8240 5 Mol |
Dibromomethane 8240 5 uoll
Dibromochigromethane §240 5 pgi.
Dichlorodifivoromethane 8240 5 ugilL
Ethythenzene 8240 5 po/ll
Ethyl methacrylate 8240 5 pafl.
todomethane 8240 10 Hoil
Methylane chloride 8240 10 HolL
Styrene 8240 5 Mafl
Tetrachlorogthene §240 5 pgll
Teluene 8240 5 HolL
Total Xylenes 8240 5 il
1,2-Dichlorgethylene 8240 5 pg/ll
frans-1,3-Dichloropropene 8240 § pofl |
Trichforoethene 8240 5 pglL
Trichforoflucromethane §240 5 pgfl
Vinyl acelate 8240 i0 TG
Vinyl chloride 8240 10 pafl
SVOCs
i-Chioronaphihalene 8270 10 pal
1,2.4-Tiichlorobenzene 8270 10 paft
1,2-Dichlorebenzene 8270 0 pgfl
1,2-Diphenythydrazine 8270 50 pgit.
1.3-Dichlorebenzene 8270 i pafl
1,A-Dichlorchenzene 8270 3] Holt
2.4.5-Trichlorophenol 8270 0 pglk
2.4.8-Trichlorophenol 8210 10 pot |
24-Bichlorophenot 8270 HY pgill
2.4-Bimethylphenol 8270 i pgft
2,4-Dinitrophenol 8270 50 ugft.
2,4-Binitrotoluene 8270 it ugfl
2 6-Dinitrotoluene 8270 i ugft

A£ Contract No. WO12BV-07-D-2004, TO Na 007
Longhom Army Ammunon Pland, Kemack, Texas

Shaw Envirormenta), Ing.

Shaw Frojoct Ho. 133353
Jure 2049
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Table B-3

Groundwater Analytical Methods and Detection Limits

Ground Signal Test Area, LHAAP-003-R
{(SVERDRUP 1994}

Invesélfaled Date Medium Investigated Analytical Parameters A;:m!?l Di‘;:]?::n Units
SVERDRUP | 1924 |Groundwater - grab from boring | SWOCs fcontinued)
2-Chioronaphthalene 8270 i poll
2-Chlorophenol 8270 16 v/l
2-Methylnaphthalene 8270 16 yglL
2-Methylphenol 8270 2% ugl,
2-Nifroanikne 8270 54 ygiL
2-Nifrophenol 8270 it gL
m-Creso 8270 it pgll
3-Nitrganiline 8270 25 Bl |
4.6-Dinitro-o-cresol 8270 25 pafl |
4-Bromophenylphenylether 8270 i gl
4-Chloroaniline 8270 0 ol
4-Chlorophenylphenylether 8270 1 Ll
4-Chloro-3-methylphenol 8270 10 LaiL
4-Methylpheno! 8270 1] pall
4-Nitroanitine 8270 25 [Tl
4-Nitrophenal 8270 10 il
Acenaphihene 8270 10 Ll
Acenaphihylene 8270 10 palL |
Anthracene 8270 10 uafL
Benzoic acid 8270 10 gl
Benzo{a)anthracene 8270 10 pgil |
Benzo{alpyrene 8270 10 uall
Benzo(b}fucranthene 8270 10 pal.
Benzo{g hjperylene 8270 10 pafl.
|Benzofk}fluoranthena 8270 10 pgfL
Benzyl alcohol 8270 10 uall
bis{2-Chloroethoxylmethane 8270 10 Ll
|bis{2-Chioroethyl)ether 8270 10 pofL |
bis(2-Chloroisopropyliether 8270 10 pall
bis{2-Ethylhexyliphthalate 8270 10 pafl
Butylbenzyiphthalate 8270 10 Mgl
Chrysene 8270 10 paiL
Dibenzofuran 8270 10 pgfl
Dibenzo{a,hianthracene 8270 10 pgfl
Diethylphthalale 8270 10 pafL
Dimethylphthalate 8270 10 afl
Di-n-butylphthatate 8270 10 pgfl.
|di-n-Octylphthatate 8270 10 pafL
Diphenylaming 8270 ) pafl
Flucrene 8270 10 il
|Frcranthene 8270 10 pafL |
Hexachlorobenzene 8270 10 pafl
Hexathlorobutadiens 8270 10 pafl,
Hexachlerocyclopentadiene 8270 10 pofl
Hexachloroethane 8270 10 UalLl
Indeno(1,2,3-c d)pyrene 8270 10 pall
Isophorone 8270 10 pafl
Naphthalene 8270 10 i
Nitrobenzene 8270 10 pafl
n-Nitrasodi-n-propylamine 8270 10 g
n-Nitrosodiphenylamine 8270 10 dafL
Pentachiorophenal 8270 25 pafL
Phenznthrene 8270 10 pall
Phenot 8270 1 pall
rene 8270 10 pafl
Explosives
1,3-DNB 8330 0.2 pgfl.
IRDX 3330 06 pyfL
13,5-TNB 8330 0.5 pafL
246-TNT 8330 0.7 g

A-E Gonfract No. Wo128v-07-D-2004, TO Ho. 007
Longhom Aty Amrairition Plant, Kamack, Texas

Shaw Environmental, #ac.

Shaw Project No, 133363
June 2011
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Table B-3

Groundwater Analytical Methods and Detection Limits

Ground Signal Test Area, LHAAP-003-R
{SVERDRUP 1994)

Envesélf';ated Date Medium Investigated Anafytical Parameters A:‘Zi};li:;al Di‘ﬁ::t':n Units

SVERDRUP | 1994 |Groundwater - grab from boring {Explosives (continued}
24-ONT 8330 0.5 Ll
2,6-DNT 8330 0.5 ugill
HMX 8330 08 yall
Nitrobenzene 8330 0.6 uall
o-Nitrofoluene 8330 0.6 pghl
I-Nitrotoluene 8330 0.4 _paft |
p-Nitrotoluene 8330 04 pafl
Tetryl 8330 0.4 Lgfil
2-Aming dinitrotolzene 8330 05 pgll
4-Amino-2 6- dinitrotofuene 8330 0.6 ugiL

Note(s):

nolL - micregrems per Eter
SVOG - semivolatie organic compound
VOU - volatile organic compound

AF Confract No. Wai28v-07-0- 2004, TO No. 007
Longhorn Army Ammunigon Plant, Kemack, Texas

Shaw Environmenta, Inc.,

Shaw Project o, 133353
Jure 2011
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Table 10-7b
Surface Water Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1993)
Investigated Date Med'ium Analytical Parameters Analytical Method Det.ec‘t(on Units
By Investigated Limits
EBASCO 1993 | Surface Waler |Mefals
Arsenic 7060 0.01 mg/L
Antimony 6010 0.005 mg/L
Barium 6010 0.01 mgll
Cadmium 6010 0.005 mg/l
Chromium 6010 0.05 mg/L
Lead 7421 0.005 mgll
Mercury 7470/7471 0.001 mg/L
Nickel 6010 0.05 mg/L
Selenium 7740 0.05 ma/L
Silver 6010 0.01 mgfL
Thaliium 7841 0.01 mg/L
VOCs
1,1,1-Trichloroethane 8240 5 ug/L
1,1,2,2-Tetrachloroethane 8240 i) pgll
1,1,2-Trichloroethane 8240 5 ug/l.
1,1-Dichtoroethane 5240 5 ug/L
1,1-Dichloroethene _ 8240 5 Hg/ll
1,2-Dichlorosthane 8240 5 ug/L
1,2-Dichlorosthene 8240 5 Holl
1,2-Bichloropropane §240 5 ug/l
2-Bufanone 8240 50 uglL
2-Chloroethylvinylether 8240 10 pgll
2-Hexanone 8240 50 Hg/L
4-Methyl-2-pentanone 8240 50 ugll |
Acetone 8240 100 pg/l
Benzene 8240 5 Mg/l
Bromodichloromethane 8240 5 pafl
Bromoform 8240 5 pg/l
Bromemethane 8240 10 pgit
Carbon disulfide 8240 5 pgit
Carbon tetrachloride 8240 § pgil
Chlorobenzene B 8240 5 gl
Chloroethane 8240 10 pgll
Chioroform 8240 5 pgill
Chloromethane 8240 10 | pgl |
Chlorodibromomethane B 8240 5 pgil
Ethylbenzene 8240 5 | pgl
Methylene chloride 8240 5 yg/L
Styrene 8240 5 pglL
Tetrachlorcethene 8240 5 | pgil
Toluene 8240 5 pgll
Trichloroethene 8240 5 pgil
Vinyl acetate 8240 50 pg/l |
Vinyl chioride 8240 10 pgiL
Xylenes 8240 5 yg/L
cis-1,3-Dichloropropene 8240 5 pgll
trans-1,3-Dichloropropeng 8240 5 pail
AE Conlract No. WQ12BY-07-D-2004, 7O No. 007 Shaw Project No, 133363

Longhorn Asy Ammunition Plant, Karnack, Texas June 2011
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Table 10-7b

Surface Water Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Envirenmental, Inc.

(1993)
Investigated Date Med]um Analytical Parameters Analytical Method Det'ec'tlon Units
By Investigated Limits
EBASCO 1993 | Surface Water |SVOCs

1,2 4-Trichlorobenzene 8270 10-125 pgll |
1,2-Dichlorobenzene 8270 10-12.5 pgl
1,3-Dichlorobenzene 8270 10-12.5 pgiL
1,4-Dichlorobenzene 8270 10125 | pgll |
2.4,5-Trichlorophenol 8270 50-62.5 pail.
2,4,6-Trichlorophenol 8270 10-125 ugll
12,4-Dighloropheno! 8270 10-125 pgll |
2.4-Dimethylphenol 8270 10-12.5 pgil
2,4-Dinitrophenel 8270 50-62.5 g/l
2.4-Dinitrotoluene 8270 10-125 ugil
2,6-Dinitrotoluene 8270 10-125 pgil
2-Chloronaphthalene 8270 10125 | pgfl |
2-Chlorophenol 8270 10-12.5 pg/l
2-Methylnaphthalene 8270 10-12.5 pgiL
2-Methylphenol 8270 10-125 | pgl |
2-Nitroaniline 8270 50-62.5 poil
2-Nitrophenol 8270 10-12.5 yall
13.3-Dichlorabenzidine 8270 20-25 pgl
3-Nitroaniline 8270 50-62.5 ugil
4-Bromophenylphenylether 8270 10125 pgiL
4-Chloro-3-methylphenol 8270 20-25 uall
4-Chloroaniline 8270 20-25 uglL
4-Chlorophenylphenylether 8270 10-12.5 gl |
4-Methylphenol 8270 10-12.5 ugiL
4-Nitroaniling 8270 50-62.5 LglL
4-Nitrophenal 8270 50-62.5 ugll
4,6-Dinitro-2-methyiphenol 8270 50-625 | ugh
Acenaphthene 8270 10-12.5 ug/L
Acenaphthylene 8270 10-12.5 ugll
Anthracene 8270 10-12.5 ug/lL
Benzo{a)anthracene 8270 10-12.5 Lg/L
Benzo(a)pyrene 8270 10-12.5 ualt.
Benzo(b)fluoranthene 8270 10-12.5 uglL
Benzo(g,h.ijperyiene 8270 10-12.5 ugll |
Benzo(k)fluoranthene 8270 10-12.5 uglt
Benzoic acid 8270 50-62.5 el
Benzyl alcohol 8270 20-25 yolL
Butylbenzylphthalate 8270 10125 | pglt
Chrysene 8270 10-12.5 Lgflk
Dibenzo(a,h)anthracene 8270 10-12.5 polt
Dibenzofuran 8270 10-12.5 ugil
| Di-n-butylphthalate 8270 10-125 | ol
Diethylphthalate 8270 10-125 ] pall
Dimsthylphthalate 8270 10125 pgil |
Fluoranthene 8270 10-12.5 pgil
Fluorene 8270 10-12.5 ugil
Hexachlorobenzene 8270 10-12.5 pgil

A-E Contract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133363
June 2011
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Table 10-7b

Shaw Environmenta), Inc.

Surface Water Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(1993)
Inveséas?ated Date ln:izctlil::t‘e d Analytical Parameters Analytical Method Df_tiifitt‘:n Units
EBASCO 1993 Surface Water |SVOCs (continued)

Hexachlorohutadiene 8270 10-12.5 gl
Hexachlorocyclopentadiene 8270 i0-12.5 Ha/l
Hexachloroethane _ 8270 10-125 | pgl
Indeno{1,2,3-c,d}pyrene 8270 10-12.5 HglL
Isophorone 8270 10-125 | pgl
Naphthalene 8270 10-125 | pglb
Nitrobenzene 8270 10-12.5 HglL
Pentachlorophenol 8270 50-62.5 ugil.
Phenanthrene 8270 10-12.5 ug/l
Phenol 8270 10-12.5 ugll.
Pyrene 8270 10-12.5 pgiL
bis(2-Chloroethoxyjmethane 8270 10-12.5 LigfL
bis(2-Chlorcethylether 8270 10-12.5 ugiL
bis(2-Chlorcisopropyljether 8270 10-12.5 | pgi
bis(2-Ethyihexyl)phthalate 8270 10-125 pgh
di-n-Octylphthalate 8270 10-12.5 pgiL
n-Nitrosodi-n-propylamine 8270 10-12.5 g/l
n-Nitrosodiphenylamine 8270 10-12.5 pall
Explosives
HMX 8330 0.1 Lol
RDX 8330 0.1 palt
1,3,5-TNB 8330 0.1 | polt
1,3-DNB 8330 0.1 gl
Tetryl 8330 0.1 g/l
Nitrobenzene 8330 01 | ugl |
2,4,6-TNT §330 0.1 ugl
2,6-DNT 8330 0.1 uglL
24-DNT 8330 0.1 LglL
2-Nilrololuene 8330 0.1 gl
4-Nitrololuene 8330 0.1 pg/ll
3-Nitrotoluene 8330 0.1 uglL
Anions
Nilrate-Nilrile Nitrogen 3533 0.01
Chloride 9052 1 B
Sulfate 9038 1

Note(s):

py/L - micrograms per fiter

mg/L - milligrams per liter

SVQC - semivolatile organic compound
VOC - volatite organic compound

Shaw Project No. 133363
June 2011

AE Conlract No. W912BV-07-D-2004, TO No. 007
Longhorn Army Ammunition Plant, Kamnack, Texas
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Growndwater samples were collceted from all three monitoring wells at Site 54 during the Apdi/May and

August/September/October 2000, and the January/Pebruary 2001 sampling cvents, Groundwater gamples
wero also collected from thres Geoprobs® points installed during June 2001. The analyticnl results for the

grovndwater samples ate prosented in Table 1-32,

Table 1-32 Summary of Groundwater Sample Results at Site 54

HEs

T

220
1)

ST T A A T IR PR AR LI
g
PR ey O IR s B
127 26.8 <4 U <170 N§
{28 204 <§U <1 7U N3
18WW16 2.7 <8 U § NS
Gr5AS54-01 N§ NS NS <4 U
(GP3ASS54-02 NS NS NS 40U
GPSAS54-03 N§ NS NS <40y
Bold values exceed 4 g/l
= = [ndicates the veswlt was tess than the corresponding reporting Iinit,
/L= mlcrograms per litet
NS not sampled
U not defected

1,622 §ite 67

Groundwater samples were collected from all four monitoring wells at Site 67 during the December 2000
sampling event, Perchlorate was not detected in any of the groundwater samples at concentrations greater

than the reporting limit of 3 pgy/L,

114-109 14001

41

412272005

IR TS TR
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Table 1-32b
Groundwater Analytical Methods and Detection Limits

Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc,

(2000/2001)
!nves;i;;ated Date Medium Investigated Anaiytical Parameters Analytical Method ij::;" Units
STEP 200072001 Groundwater - wells Perchlorate HPLC/300.1 17-8 uglL
Groundwater - grab Perchiorate HPLC/300.1 4-40 uolL
Note(s).

pglL - micrograms per liter

A-E Conbact No. WO12BY-07-D-2004, TO Ne. 607
Longhom Ammy Arimunition Plant, Kamack, Texas

Shaw Project No. 133363

June 2011



Table 2 (conthined).

Results of nietals nnajysls inmg/lg dry welght for

solsediment samples collected from 200 sites

at Onddo Lake Natlonal Widlife Refuge lg 2003 (Nota - dl s the analytical detection limit; and bdl fa helow the o l

analylleal detectlon lhalt). '\/E”/J (‘}( (il

Analyle G022t | Sito222 | Site2d | Site2sd | ste2s | She2ts | Stz | Sie 228 Sleaze [V
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Table 2 (continued). Resulis of metals analysla Inmglkg dry welght for solfsediment samples collceted from 200 sltes

ot Caddp Lake Natfonal Wildlife Refuge In 2003 (Note - dLIs the analytieal detection tinlt; angd bal Is below the o
analytical detectlon Jmit). ’1‘:{]’
Analyle Stte 9 Slte 96 Site 7 $ito 98 Sltes9 | Sttelon | Shotor | shot0z | Sheros |
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Table 2b
Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(2003)
Investigated Date Med'ium Analytical Parameters Analytical Method Detection Limits Units
By Investigated
USFWS 2003 ol |Metals
Aluminum T ;‘f";&:‘l‘{m"gem"d 10201070 | mghg
Arsenic Texa:ig&gfgj%h;emw 0.51-0.54 mgfkg
parum Texagi&‘é;‘f“&ﬁ%gf“m 021-102 | mgkg
Berylium Texazﬁdirog;‘jv;g“éggemm 020-0.21 mgg
Boron Texa% ﬁd 8; fﬁ?é”ﬁéﬁi‘ﬁ%ﬂm 203-2.14 mglkg
Cadmium Texa;ﬁdi;“mg’;fv;ﬂrj’“éo"gemo" 025-027 | mghg
Chvomium Te*azgdig“og;‘:‘g:‘%g";‘“w 102-107 | mghg
Copper Texazﬁdi;\dogfgz%ohgemw 051-0.54 mgfkg_
o Texa‘“‘c';‘diyogfgj‘%é"';‘m 10204070 | mghg
Lead Te“a;’;dgég“og;‘:‘gj%%e‘md 203-214 | mghg
Magnesium jexaz‘gdg;:"og:fvﬁ%gge”md 1020-1070 | mghg
Manganese Texa%gdt:viog?fgju&%emod 1.02-1.07 mgﬂ{g
Mercury Te"a%’gdi;“og;’f‘ﬁ%“ge‘hw 0018-020 | mghg
Holybdonum Te"ascﬁ‘difﬂg;‘f”géi%‘gemw 102-107 | mghg
Nickel Torashs fog;‘f‘:)egj%ggem 102-107 | mghg
Selenium Texa%ﬁdiyﬂg?fﬁ;i% (f)\gethod 0.51-0.54 mgﬂg
Silver Texascﬁdig‘og?:‘géj;“éa"gem 018-019 | mghg|
Strontium Te"ai;ﬁdii“o‘é?:“ﬁgif‘gé’;e“‘“ 051-054 | mghg
Vanadium Texa%ﬁdig”og?:gj:“éo'fm@. 051-05 | mgkg
SVOCs
1,2,4-Trichlorobenzene Toras A& M Lniversty Method | 0 0348.00374 | mokg
1,2-Dichlorobenzene faxas A& M universty Melhod | 0.0a48.0.0374 mkg |
1,3Dichorobenzene TexasA& goggigggsny Method | - 0348.0.0374 | motg
14-Dichlorobenzene Te*as‘“&go‘;j;gf“y Method | 0034800374 | mgikg
A-E Contract No. W0128v-67-D-2004, TO No. 007 Shaw Project No. 133383

Longharr Army Ammunition Plant, Karnack, Texas June 2011
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Table 2b

Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmentd, Inc,

(2003)
Investigated Date Med.ium Analytical Parameters Analytical Method Detection Limits Units
By Investigated
USFWS 2003 Soil SVOCs {continued)
i-Chleranaphthalene Texas A &gdoggi;?ﬁiw Method 0.0348-0.0374 mgfkgi
i-Naphthylamine Texas A &gﬂoggisgqsiiy Method 0.0348-0.0374 mgfkg
2,34,6-Telrachlorophenol Texas“goggiggfi‘y Method| 0034800374 | mgig
2.4 5-Trichlorophenal 7 TexasA& g"oggig‘;f“y Method 00MBO0NT4 | mghg
2,4,6-Trichlorophenol Te"aSA&gﬁoggi;;S‘w Method | 5 5348.0.0374 mgho
2.4-Dichlorophenol Te"as’“&g”ogzi;grf“y Method 003800374 | mohg
2 4-Dimethylphenol Texas A& g"oggi;gf“ Method [ 034800374 | maikg
24 Dinophenal Te""’SA&g'o‘;z‘;‘;f“Y Method [ 0348.00374 | mghg
2 4-Dinitrololuene TexasA& g‘o‘;:‘;g[f“” Method | 0348.00374 | mgkg
2,6-Dichloraphenol TexasA& g“ogziégfiw Method | 4424800374 | mgkg
2,6-Dinitrototuene Texas A& gﬁod?:iggf"y Method | 4034800374 | mghkg
2—Ch!oronaphma5ene Texas A& gﬁoialgi;;sity Method 0.0348-0.0374 mg/kg"
2-Chiorophenol Texas A& g’o“ﬂz*;‘;’f“y Method | 4634800374 | mghg
2-Methylphenol TexasA& giog:isgfiw Method | 4 0348.00374 | mahkg
2-Naphthylamine Texas A& f;g‘;;sw Method [ g0348.00374 | mgkg
2-Nitroanine Toxas A &fgggi‘é‘;f“" Method [ 00348.00374 | mghg
2-Nitrophenol TexasA& ?Og:igf“y Method | 4 03s8.00374 | mghkg
2-Picoline T““"“"as A& gﬁoggi;;sitv Method | 4 0348.00374 | mghkg
2Melhyinaphihalens T‘“"‘a”&&f:‘;;s"y Method 004800574 | mhg
3,3.Dichlorabenzidine Te"as"‘\&&g:‘;‘;s“y Method | 4 0348.00374 | mgkg
3Methylcholanthrene Toras A& M Lnersiy Melhod | oga4g.00374 | mghg
3-Nitroaniline Texas A&?ngi;gfiw Method | g0348.00374 | mgkg
4,6-Dinitro-2-methyiphenol Texas’“&fogzié?f“y Method | 4 034g.00374 | mghkg
4-Aminobiphenyl Te“aSA&fQZ‘;;‘“‘i‘Y Method | g 0348.0.0374 mgkg
4-Bromophenylphenylether Texas A& fog:i;?fiw Method 0.0348-0.0374 mglkg
4Chioro 3 methyiphencl | 10%3°A&Y RO Method | 4034800374 | mgkg

A-E Conlract No. ¥7912BV-07-D-2004, YO No. 007
Longhorm Asmy Ammundtion Plant, Karnack, Texas

Shaw Project No. 133363
June 2011
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Table 2b
Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(2003)
Investigated | 50 Medium Analytical Parameters Analytical Method Detection Limits | Units
By Investigated
USFWS 2003 Soil SVOCs (continued)

4_-(ih]oroaniline Texas A& goggiggrfiw Method ..7‘(‘).0348-0.0374 mgtkg
4-Chiorophenylphenylether Texas A &gﬂogziggrf“y Method (.0348-0.0374 mg'kg
4-Methylphenol TffGSA&g”OZJZi;fjJ;Si‘Y Method |4 0348.0.0374 mghg|
4-Nitroanitine Texas A& g’ogzi;‘;sny Method | o 0348.0.0374 | moikg
#itopheno Texas A& g@ggig‘;ﬂw Method | 4034800374 | mgkg
Zji’;nze-thylbenz{ ajanihracene feres At fol;:lg;sﬂy Mebod 0.0348-0.0374 mgkg
Acentophenone Texas A& ?ﬂggi;gqsny Method | 4348.0,0374 | matg
Anitine Te"aSA&:‘;"ogg‘;gT“V Method 0034800374 | o
Benzidine Texas A& CMoggiggqsiiy Method. 0.0348-0.0374 mglkg
Benzo{ajanthracene Texas Aé‘%gigfiw Method [ 0 0348.0.0374 nglg
Benzoic acid Texas A& g‘ogziggfiw Method | 4 0348.0.0374 | morg
Benzyl alcoh! Texas A& g”ogziggrf“y Method | 4034800374 | mgkg
bis(2-Chlorocthory)methane. | 005 A& g”oggi;‘;fiw Mehod | o oaa8.00374 | mog
bis{2-Chloroathyl}ether Toxas A& ?;fﬁ‘;i?"” Method 0.0348-0.0374 | mg/kg
bis{2-Ethylhexyl}phthalate Texas A& éﬁogzi;?“}' Method 0.0348-0.0374 mg/kg
bis(2-Chloroisopropyether | TEX8S A mgi;g'f“}’ Method | 0 0348.00374 | mohg

Texas A & M University Method 0.0348.0.0374

Butylbenzylphthalate ) Cods 031 h mg/Lg
Catbazole Texas A& goggi;grfiw Method | 0034800374 | mgkg
Di-n-butylphihatate Texas A& E‘:"Oggi{‘;gffiw Me?f’y 00348-00374 | mgkg
Di-n-Octylphthalate Texasf&&‘;gi;gf“y Method | 0034800374 | mokg
Dibenzofahjanthracene Texas A& g‘oggiggf“y Method | 00348.00374 | mokg
Den(ajecidine | TPSAE g‘oggiggfiw Method 004800374 | mog
Dibenzofuran Texas A& goggi;gzsw Metﬁi}i 0.0348-0.0374 mghkg
Diethylphthalate Texas A& g‘og‘e“;‘;‘f“y Method | 4 0348.00374 | mgkg
Dimethylphthalate Toxas A& gﬂoggiggrisity Method | 4 0348.00374 | mhkg

A-E Contract No. Y¥912BV-07-D-2004, TO No. 007
Longhorm Army Ammynifion Plant, Karnack, Texas

Shan Project No. 133363
June 2011
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Table 2b

Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmania, Inc.

(2003)
Investigated Date Med_rum Analytical Parameters Analytical Method Detection Limits Units
By Investigated
USFWS 2003 Soil SVOCs (continued)
. . Texas A & M University Methed
Diphenylamine Code 034 0.0348-0.0374 mgfkg
Ethyl methanesuifonate Toxas A& g;g’g';z;s'w Method 0.0348-0.0374 mglkg
) Texas A & M University Method ¥
Hexachlorobutadiene Code 031 0.0348-0.0374 malkg
Hexachlorocyciopentadiene Texas A& (I\:ﬂogzlégrEHy Method 0.0348-0.0374 mg/kg
Texas A & M University Method ] |
T)fachloroethane i Codo 031 0.0348-0.0374 mg/kg
Texas A & M University Method |
Isophorone Code 031 0.0348-0.0374 malkg
Methyl methanesuffonate Texas A& (i\sﬁ‘;gl;;mty Method 0.0348-0.0374 mg/kg
N-nitroso-di-n-propylamine Texas A& gﬂg:‘;;is'ty Melhod 0.0348-0.0374 mg/kg
o “Texas A & M University Method )
rlilrl-nztrosoplpendlne Code 031 0.0348-0.0374 mg/kg
. Texas A & M Universily Method '
Nitrobenzene Code 031 0.0348 0.0374 mgikg
Pentachiorobenzene Texas A & M University Method 0.0348-0.0374 mgfkg
. Code 031 ]
Pentachioronirobenzene Texas A& gozgi;;sw Method 0.0348-0.0374 mgfkg
Texas A & M University Method
Pentachiorophenol Codo 031 0.0348-0.0374 mg/kg
. Texas A & M University Method
Phenacefin Code 031 0.0348-0.0374 mgfkg
Texas A & M University Method
Phenol Code 031 0.0348-0.0374 mgkg
. Texas A & M University Method
Pronamide Coda 031 0.0348-0.0374 mgfkg
. . Texas A & M University Method
Aa-dimethylphenylamine Code 031 0.0348-0.0374 mglkg
Texas A & M University Method
Acenaphthalene Code 031 0.0348-0.0374 mgfkgi
Texas A & M University Method
Acenaphthene Cods 031 0.0348-0.0374 mgfkg
Texas A & M University Method
Anthracene Code 031 0.0348-0.0374 mgkg
Texas A & M Universily Method !
Benzo{a)pyrene Coda 031 0.0348-0.0374 mg/kg
Texas A & M University Method )
Benzo{b)fluoranthene Cods 031 0.0348-0.0374 mglkg
] Texas A & M University Method
Benzo{g,h.)perylene Code 031 0.0348-0.0374 mglkg
Texas A & M University Method
%nzo(k)ﬂuoramhene Coda 031 0.0348-0.0374 mg/kg
Texas A & M University Method
Chrysene Coda 031 0.0348-0.0374 mg/kg
Texas A & M University Method ]
Fluoranthene Code 031 0.0348-0.0374 mgkg

AE ContractiNo. WS 12BY-07-D-2004, TQ No. 007
Lenghorn Ammy Ammunifion Plant, Karnack, Texas

Shaw Project No. 133363

June 2011
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Table 2b

Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Environmental, Inc.

(2003)
Investigated Date Med'I um Analytical Parameters Analytical Method Detection Limits Units
By Investigated
UISFWS 2003 Sail SVOCs (conlinued)

Fluorene Texas A& yogzi;gzsw Method 0.0348-0.0374 mgmg“
Indeno(1,2.3-c.djpyrene TeanA&gog;ié‘;f“V Method | 6 ouan0374 | mgkg
n-Nitrosodiphenylamine TexasA& giogzi;;sity Meinod 0.0348-0.0374 mgikg
Naphthalene Texas A& gﬁgggi‘é‘;fi” Mfm"d 004800374 | mgkg
p-Dimethylaminoazabenzene TexasA& gogghégzsuy Method 0.0348-0.0374 mgkg
;ﬁenanmrene ..... Texas A& Eﬁoggi;gzsily Method 0.0348-0.0374 mgﬂ
Pyrene Texas A &?og:i;g;sity Method 0.0348-0.0374 mgkg
Pesticides/PCBs
1234 telrachiorobenzene | 1B A& Cmoggingﬁy Method | 5 000343 - 0.000373 | mghkg
1,24 5-tefrachiorobenzene Te"as”‘&g”oggi;gf“y Metod | 0 0003430000373 | mghkg
ﬂ d in Texas A & gﬂggi;g;sity Method 0000343 - 0.000373 | mgk g
Hexachlorobenzene Texas A& golégizg;sily Method 0.000343 - 0.000373 | mgfkg
Heptachlor Texas A& Eﬂgl;gi{\;aﬁty Method 0.000343 - 0.000373 | mg/kg
Alpha BHC Texas A & (“:"MHQESEW Method | o 6003430000373 | mghkg
Aipha clordane Texas A& g”o‘égi;gfﬂy Method | 5 000343 - 0.000373 mgkg
Beta BHC oA or | 0000343-0.000373 | mghg |
cis-nonachior Toras A& M nersty Mehod | 0.000343-0.000373 | mahg
delta-BHC Texas A& (“:"O‘égi;gfﬂy Method | o 000343 - 0.000373 | mgikg
Diefdrin Te""’SA&gogf;gfﬂy Method | 000343-0000373 | mghkg
Endosulfan I Texas A& gog‘e‘i;gffiw Method | 4 600343 - 0.000373 | mghkg
Endrin Texas A& g"oggi;gfﬂy '_“e"“’d 0.000343 - 0.000373 | mghkg
gamina-BHC Texas A& gﬂggi;gzsity Method 0.000343 - 0.000373 mgfkgi
gamma chlordane Texas A& goggizg?ﬂy Method 0.000343 - 0.000373 | malkg
Heptachlor epc?ﬁde TexasA& gﬂggi;g?ity Method . 0.000343 - 0.000373 | mg/kg
Mirex Texas A& g"og’e‘i;gfﬂy Method | 4 000343 - 0.000373 | mghkg

A-E Contract Mo. W312BV-07-0-2004, TO Ho. 067
Lenghorn Army Ammuniion Pland, Karnack, Texas

Shaw Prcject Ho. $33363

June 2011
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Table 2b

Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

Shaw Enviraamental, Inc.

{2003)
Investigated Date Med-ium Analytical Parameters Analytical Method Detection Limits Units
By Investigated
USFWS 2003 Soil Pesticides/PCBs {continued)
0p 00D TeanA&goggi;gf“V Method { 5 000343 - 0.000373 mgkg
0,0-DDE Texas A & z\:ﬁot;gi;gfity Method 0.000343 - 0.000373 ] w
0,p-DOT Texas”?;;g‘;&?‘” Method | 4 400343 -0.000373 | mghkg
oxych!otfiane Texas A &?fogzi;gfity Method 0.000343 - 0.000373 | makg
0,p-DDD Toxas A& ?Dgziggf“y Method [ 5 000343 - 0.000373 mghg
0,p-DDE Texas A &bmog:*;gf“y Method | 4 600343 -0.000373 | mgikg
p.p-DDT Teras A& M Univerity Meod | 0.000343- 0000873 | mglig
Pentachloro-anisole | Texas A& y(gzi;g?“y Method 0.000343-0.000373 | mgkg
Toxaphene Texas A& g";g;gf‘“" Melnod 0001T1-000187 | mphg
Trans-nonachlor Texas A& éM;ggi;gf“y Method A 0.000343-0.000373 | mgkg
Tolal PCBs. Texas A& g{gzi;g;siw Methed | 00171000187 | moig
Porchlorate EPA Method 314.0 Modified 8 uglkg
Note(s):

Hafkg - micrograms per kilogram

EPA - LS. Environmental Protection Agency

mg/kg - micrograms per kilogram

PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
USFWS - U.S. Fish and Wildlife Service

A-E Contract No. W9128V-07-0-2004, TC No. 007
Longhorn Army Ammuniion Plant, Karnack, Texas

Shaw Project No. 133363

June 2011
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u193Y%3
MARETEX SRR
Table 5A-1. Chemjoals Detected in Soils?
Site XX Addendum, Longhom Atmy Ammuiition Plant
Frequency Sample Range of .
of Quantitation Detected Backgmund
Chermipal Dotegtion’ Limits Concentrations |  Range®

Metals (ing/Kg) -

Arsenlu n - 433-73.8 2.3-29,7

Bardum %) ~ $8,1-904 35,1287

Cadmlum 33 " 3.63-6.95 1.25

Chromium 3 - 12.328.9) 3.2-22.8

Lead 3B - 9.24.0 2,6-17.4

Nickel n - 10.643.0 1563

Alumingm n - 2,600-8,050 | 1,270-20,700

Calcium 313 " 250621 124-1,090

Cohalt 13 2.65-2,79 3.2 1,5-19.1

Coppes M - 3.19-6.2L 0.88:6.7

Tron I - 3,87013,500 | 2,450-31,000
Ipotassium 313 - 142-484 133481
 Mognesium 313 - 162826 68.4-474
IManganese 33 - 37.8567 | 1092310

Strontlum 13 (3.6-13.9 189 2.3.13.3

Vanadlum 33 - 10,8243 Nat

Zie 313 - 6.85-17.6 3.4-162

10 to 6-inch depth,

2 Includes quallty control duplicate sample.

i Range of detected concenteatlons in surface (0-0.5 est) soils from Flnal Soil Background

ration Repost, L4 ition Plant, (USACE 1995b).
4 Not availab!e .




Final Munitions Constituents Data Summary Report B-45 Shaw Environmental, Inc.

Table 3
Soil Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(CAPE 2006)

Investigated Medium
By Date Investigated Analytical Parameters Analytical Method | Detection: Limits | Units
CAPE 2006 Soil MC (explosives), WP SW-846 Method 7580 | 0.519-0.535 uglkg
Note{s}):

pg/kg - micrograms per kilogram
MG - munitions constituents
WP - white phosphorus

A-E Contract No. W9128v-07-D-2004, TO Ho. 607 Shaw Project Mo. 133363
Longhom Ay Ammurnition Plant, Kamack, Texas June 2011
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Table B-1b

Shaw Envirenmental, Inc.

Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(USEPA 2009)
Analytical Detection
Investigated By Date Medium Investigated | Analytical Parameters Method Limits Units
USEPA October 2009 | Groundwater - wells [Mefals 6020 N
Aluminum 6020 50 pgiL
Antimony 6020 1 ugll
[Arsenic 6020 1 gL
Barium 6020 1 ugll
Beryllium 6020 1 uglL
Cadmium 6020 1 uglt
Calcium 6020 20000 - 40000 | pglt
Chromium 6020 1 ug/lt
Cobalt 6020 1 s
Copper 6020 1 ugflt
Iron 6020 50 Mgft
Lead 5020 1 Hglk
Magnesium 6020 20000 - 40000 | pa/ll
Manganese 6020 100 ugil
Nickel 5020 1 pg/l
Potassium 6020 20000 - 40000 | pgil
Selenium 6020 1 ug/t
Sodium 6020 20000- 40000 | pg/t
Thallium 65020 1 ug/k
Vanadium _ 6020 1 pgit |
Zinc 6020 10 g/l
Explosives |
HMX §330 04 pglt
RDX 8330 02 HglL
1,3,5-TNB 8330 1 pg/L
1,3-DNB 8330 04 pgll
Tetryl 8330 02 g/l
Nitrobenzene 8330 04 Hgil
24,6-TNT 8330 04 g/l
4-ADNT 8330 0.2 Hg/L
2-ADNT 8330 0.2 Mg/l
2,6-DNT 8330 0.2 Hg/L
2,4-DNT 8330 04 g/l
2-Nitrotoluene 8330 04 Mgl
4-Nifrotoluene 8330 1 pglL
3-Nitrotoluene 8330 0.4 pall
Perchlorate EPA Method 5 pgfl
Note{s}):

ng/L - micrograms per liter
USEPA - U.S. Environmental Protection Agency

A-E Conbract No. W912BVY-07-0-2004, TO No. 007
Longham Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133383

Jure 2011



ar 228000 PPEOD 820 88800 9908 ~bur U7
n 8000°0 N 2000°0 r 21000 n 2300°0 70070 | 1/Bw wniey
8¢9 577 ras 2z /B wnipag
n 200070 n 20000 n £000°0 n 2000°0 RIS
n £200°0 n $2000 BL0°0 n S2000 sgp | bw wniusag
8oy gee 5 [ 6w wnisselo
88000 SVE0°0 68'% 8880 T oW 1HOIN
94 202 80 LD £yl B asauebuely
1474 g'ge vll LS Bur wnisauBe
r £65000°0 £ £5000°0 r 888000 P 202000°C SLO0 | 15w pea]
iy 7'6L el £2¢ 7w uol|
i 9EL000 P 851000 90'L ¥ PE200°C ¢ 1bw 380do)
y S0L00°0 £rE0°0 ] P Z0Z40°0 ZELS /6w 290D
ar £8700°0 r 9910070 Y800 1o | bW Wwniwoy)
ot 6L 98'6 i wnijen
0 8000°0 n 9000°0 996500°0 n 80000 S00°0 | VB winiLIpes
0 £000°0 n £000°0 r 818000°0 n £000°G $00°0 | Bw wniiseg
68600 25200 6810 590 z | 7buw wnireg
ﬂ $0E00°0 r £6L00°0 i b n 60000 W00 | 1hw Jussly
n S000°D n 50000 r SEE00'0 n S000°0 90070 | bW Auowguy
ar Z¥800°0 r 610 ¥0T ar §6L0°0 Z20) b wnujwnly
slely
2Ny ynsey 1enpd ynsay Iend nsay fenp sy pul-mo | TOW | swun JaRuweeg
0301
8000-H7 6019012 602042 601304 s1e( a|dwes
$Z0160-01-82L-MD 201606072219 Z0L60-80-9L-MMEL-MD YZOL60-LO-L0-MMEL-MO  [oN epdwes
OL-8ZL-MIN 60-LZLMIN 8G-9L-WnSL LO-LO-TARSL Bp0) UOREI0T
600¢ 1940300

U-£00-dVVH ‘eday 3sa] [eublg punolg
Aewiuing synsayj [eonAjeuy Jajempunoln)
Buijdweg jjdg uogewijuon Awly SN

c-d3iqel

6y-<




*papI0Id S| Y} UORITIEP PoUIEW B4 “PRIOBIAP ON - N

oy 1ad suresBouow - 1760
Jay o4 sweabnpw - /6w

[3AS] JUBLILBIU0S WINWREW - TN
Yy Bugiodas 81 cjeq 3nq Y] UOKORIER POLRUI U} SAOGR Pa{Oa}ep SHNSa: POjRUISa -

380 [BUISIDUI 0L QS JBeAUNOIB - PUI-ME
Yelq poussLs PajeIoosse U paiceiap Sem dlfeue - g
angen PUI-MS TIDL 10 QI B4 SA0CE [343] - 3PRYS PUE paplog

SUOREIN3IGGY PUE S90N
n Z80°0 it 2900 ¥'s n Z90'0 L i SEICYOIR
n 20 § 20 n Lo n ZL0 Z20L /6 RECTE
n ZL0 n 20 n 10 n 210 8z B Xay
n ZL0 n 20 n 10 n ZL'0 VLS alis BUAZUBGOAIN
n 44 n 0 n 10 N ZL0 OLLG il XINH
n ZL0 1 720 n 10 n ZL'g Z20l 7/6n AUANIOlONIN-H
n ZL'0 n 20 n 10 N AR £0'2) BN | susn|ojoniup-g'Z-ouy-
n ZL0 n Z0 n X n 710 220l 7/6r SUBN|OJORN-E
n Z)0 n 220 n Xi| n ZL0 Z20l /6 BUBN|OJOEN-Z
N ZLo n 20 n X n Z10 eo'2l 7/Brl {auenojonuip-g*p-ouiy-Z
n Z10 n ZZ0 3 10 n ZL'0 250 /6t auan|ojonIuil-9'z
n 710 n 220 n 10 n 210 Zr0 6l BUBNOIONIQH'Z
n ZL0 N 220 n V0 n zL0 V1S 6 ausnoloful|-g'y'Z
n FANY n 720 n 10 N 710 2z 0l b AUAZUAGOIIUIGE')
i ZL'0 n 0 n 10 N ZL0 9308 b SUBZUSGOIYLL-G'E'L

sansopdxa

_mDO nsay _m_._d nsay _m_._U Jnsay HNSU nssy ) pul-mo TON | SuuUn Jajaweled

D3IDL
60:00b2 609042 609047 80007 sleq sidweg
YZOL60-0L-8ZL-MO bZ0L60-60-L2L-MD HZ0L60-R0-OL-MMEL-TO YZOLB0-LO-LO-MMSE-MD  [oN ajdwes

0L-8ZL-MI §0-LZL-MW S0-9L-MMaL LO-LO-NUMSL 8p0J uoneao
600¢ 12031230

H-£00-dVVH ‘Baiy 3sel reubig punois
Arewung s3jnsay jesnAfeuy 193eMpunoln
buldweg yjds uonewiyuos Aully "sn

¢-d=sqel

0s-<€




Final Munitions Constituents Data Summary Report
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Table B-2b

Shaw Environmenta, Inc.

Groundwater Analytical Methods and Detection Limits
Ground Signal Test Area, LHAAP-003-R

(2009)
Investigated Analytical
By Date Medium Investigated | Parameters | Analytical Method | Detection Limits | Units
U.S. ARMY { October 2009 | Groundwater - wells |Metals
Aluminum 6020 0.01-0.2 mg/L
Antimony 6020 0.005 mg/L
Arsenic 6020 0.005 mg/L
Barium 6020 0.005 mg/lL
Beryllium 6020 0.002 - mgh
Cadmium 6020 0.002 mg/k.
Calcium 6020 0.5 g/l
Chromium 6020 ~0.005-05 mg/L
Cobalt 6020 0.005 mg/L
Copper 6020 0.005 mgiL
lron 6020 0.2 mg/l.
Lead 6020 0.005 mgiL
Magnesium 6020 0.2 mg/L
Manganese 6020 (.005-0.25 mg/t.
Nickel 6020 0.006-01 mglL
Potassium 6020 0.2 mgfL
Selenium 6020 0.005 mgil
Silver 6020 0.005 mg/L
Sodium 6020 0.2-20 mgiL
Thallium 6020 0.002 mg/L
Zinc 8020 0.005 mgflL
Explosives
HMX 8330 0.000330 - 0.000924 | mgiL
RDX 8330 0.000330 - 0.000924 | mg/L
1,3,5-TNB 8330 0.000330 - 0.000924 | mgiL
1,3-DNB 8330 0.000330 - 0.000924 | mgil
Tetryl 8330 0.000330 - 0.000924 | mgiL
Nitrobenzene 8330 1 0.000330 - 0.000924 | mg/L
2,4,6-TNT 8330 0.000330 - 6.000924 | mgiL
4-ADNT 8330 0.000330 - 0.000924 ; mg/L
2-ADNT 8330 0.000330 - 0.000924 | mgiL
2.6-DNT 8330 0.000330 - 0.000924 | mgiL
2,4-DNT 8330 0.000330 - 0.000924 [ mglL
2-Nitrololuene 8330 0.000330 - 0.000924 | mgil.
4-Nitrotoluene 8330 0.000330 - 0.000924 | mgiL
3-Nitrotoluene 8330 0.000330 - 0.000924 | mg/L
Perchiorate EPA Method 314.0 0.2 pg/l
Note(s):

pglt - micrograms per liter
mglL - milligrams per fiter

A-E Contract No, W9128Y-07-D-2004, O No. 007
Longhara Army Ammunition Plant, Kamack, Texas

Shaw Project No. 133363

June 2011
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