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Executive Summary

This report documents the findings of the Expanded Site Investigation (SI) at United States Marine Corps Military
Munitions Response Program (MMRP) Site Unexploded Ordnance (UXO) -21 — Former D-Area Gas Chamber
(Second Marine Division [2D MAR DIV]) (Archive Search Report [ASR] Area #2.204) conducted by CH2M HILL under
the Naval Facilities Engineering Command Comprehensive Long-Term Environmental Action—Navy (CLEAN)
Contract N62470-08-D-1000, Contract Task Order (CTO) WEA41.

Site UX0-21 encompasses the location of the former D-Area Gas Chamber. The site is approximately 17 acres in
size and is located within the active installation of Marine Corps Base Camp Lejeune (MCB CamLej), west of
Sneads Ferry Road and south of Lyman Road. The area surrounding Site UXO-21 is primarily woodlands and fields.

The purpose of the Site UXO-21 Expanded Sl was to address the recommendations included in the Preliminary
Assessment/Site Inspection (PA/SI) Report, part of the MCB CamLej investigation of closed ranges. The objective
of the Site UX0-21 Expanded S| was to assess the nature of geophysical anomalies identified as representing
potential munitions and explosives of concern (MEC) in the Site UXO-21 PA/SI report.

Environmental Investigations

A PA/SI was conducted between 2007 and 2010 at Site UXO-21 to evaluate potential contamination of
environmental media. The PA/SI was completed in two phases and included the sampling of surface soil,
subsurface soil, surface water, sediment, and groundwater within Site UXO-21 for potential munitions
constituents (MC) contamination. In total, 40 surface soil, 10 subsurface soil, 13 groundwater, and 6 sediment and
surface water samples were collected within Site UXO-21.

The human health risk screening indicated that constituents detected in the soil, groundwater, surface water, and
sediment at Site UXO-21 are not expected to pose an unacceptable risk to potential human or ecological
receptors.

MEC Investigation

As part of the PA/SI, geophysical surveys were conducted within Site UXO-21 to assess the potential presence of
subsurface MEC. A total of 569 subsurface anomalies were identified as representing potential subsurface MEC
during the Phase | investigation (all accessible areas of the interior 5 acres). These identified geophysical
anomalies were then excavated. Results included two MEC/material potentially presenting an explosive hazard
(MPPEH) items, a M22A1 Ground lllumination Signal, and a M27A1B1 Projectile Air Burst Simulator. Also, 34 other
MPPEH items were found.

During the Phase Il geophysical survey, 738 anomalies representing potential subsurface MEC were identified
within the 1.06 acres of surveyed transects (approximately 11 percent of the Phase Il area). The highest
concentrations of anomalies were identified near Sneads Ferry Road and along the unpaved service road crossing
the southwestern portion of the site.

The Expanded Sl intrusive investigation of the Phase Il geophysical anomalies was conducted in August 2011. One
MEC item, a Signal, Ground, Cluster, Red Star, M52A1 was found and blow-in-place (BIP) procedures were
conducted on this item.

A total of 48 MPPEH items were found at 27 different locations during the intrusive investigations, as follows:

(1) Signal, Ground, Cluster, Red Star, M52A1 (MEC)
(1) 3.5-inch rocket motor (M28 or M29)

(7) Signal, Ground, Green Star, Cluster, M20A1

(1) Mk Il, Hand, Practice
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e (3) M19 lllumination Rifle Grenade

e (1) Hand, Smoke AN-M8

e (12) Expended cartridge cases of various calibers, small arms (33 items total)
e (1) Grenade spoon

One MPPEH item, the 3.5-inch rocket motor, was detonated in the same location as the MEC item. Post-
detonation soil samples collected and analyzed for perchlorates, explosives residues, and metals showed no
contamination. However, the MPPEH items found are inconsistent with activities expected at a former Gas
Chamber and indicate previously unidentified range activities were conducted in the area.

Recommendations

The geophysical survey and intrusive investigation were completed throughout all accessible portions of the
Phase | investigation area; therefore, no further investigation is recommended for the Phase | investigation area.
If MILCON is planned in the Phase Il area, 100% intrusive investigation is recommended.

Additional DGM and intrusive investigation are recommended to define the extent of MEC/MPPEH beyond the
northwestern, western, and southwestern boundaries of Site UXO-21. DGM and intrusive investigation are also
recommended to evaluate the nature and extent of possible MEC/MPPEH in the portion of UXO-21 that lies east
of Sneads Ferry Road.

No further action is recommended for the investigation of environmental contamination in site media at this time.
However, this decision should be re-evaluated based on the results of further investigations for MEC/MPPEH.
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SECTION 1

Introduction

This report documents the findings of the Expanded Site Investigation (SI) conducted at Site UXO-21 — Former
D-Area Gas Chamber (Second Marine Division [2D MAR DIV]) (Archive Search Reports [ASR] Area #2.204) at MCB
CamLej in Jacksonville, North Carolina (Figure 1-1).

The Site UXO-21 Expanded Sl was conducted by CH2M HILL under the Naval Facilities Engineering Command
Comprehensive Long-Term Environmental Action—Navy (CLEAN) Contract N62470-08-D-1000, Contract Task
Order (CTO) WE41.

1.1 Purpose

The purpose of the Site UXO-21 Expanded Sl was to address the Preliminary Assessment/ Site Inspection (PA/SI)
Report (CH2M HILL, 2011a) recommendation to assess the nature of the geophysical anomalies identified during
the digital geophysical mapping (DGM) survey conducted as part of the PA/SI.

1.2 Objectives and Approach

The objective of the Site UXO-21 Expanded Sl was to assess the nature of geophysical anomalies identified in the
Site UXO-21 PA/SI report as representing potential munitions and explosives of concern (MEC) through intrusive
investigation. The Expanded S| was conducted in accordance with the Expanded SI Work Plan (CH2M HILL,
2011b) and the Munitions Response Program Master Project Plan (CH2M HILL, 2008).

1.3 Report Organization
This Expanded Sl report is organized as follows:

e Section 1 —Introduction - provides the objectives of the Expanded Sl and the tasks performed during the
associated field effort

e Section 2 — Site Background - presents a brief summary of the site description, history, and physical setting

e Section 3 — Field Investigation Activities - provides a summary of the field activities conducted during the
Expanded SI

e Section 4 — Investigation Results - presents the Expanded Sl results

e Section 5 — Conclusions and Recommendations - presents the conclusions and recommendations for
Site UXO-21, based upon the results of the PA/SI and Expanded Sl environmental sampling and MEC intrusive
investigation

e Section 6 — References - presents the documents cited in this report

PA/SI laboratory results, field documentation, intrusive investigation results, munitions debris (MD) disposal
documentation, and post-detonation analytical data are contained in the appendixes.
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SECTION 2

Site Background

This section summarizes regional and site-specific information, including location, site setting, physical
characteristics, and history.

2.1 MCB CamlLej Location and Description

MCB CamLej covers approximately 236 square miles in Onslow County, North Carolina, and is bisected by the New
River, which flows in a southeasterly direction toward the Atlantic Ocean. Construction of MCB CamLej began in
1941 with the objective of developing the world’s most complete amphibious training base. The mission of MCB
CamLej is to maintain combat-ready units for expeditionary deployment. MCB CamLej provides housing, training
facilities, logistical support, and administrative supplies for Fleet Marine Force units and other assigned units. The
Base and surrounding community is home to an active-duty, dependent, retiree, and civilian population of
approximately 180,000 people. Land use surrounding MCB CamLej is varied. Mainly commercial properties are
located along the northern boundary, with a mix of agricultural lands and residential areas located along the
eastern and western boundaries of the Base. The southern boundary of MCB CamLej extends to the New River
and Atlantic Ocean.

2.2 Site Setting

Site UXO-21 is approximately 17 acres in size and is located in the Mainside area of MCB CamLej, west of Sneads
Ferry Road and south of Lyman Road (Figure 2-1). Sneads Ferry Road crosses from northwest to southeast
through the eastern portion of the site, while an unnamed gravel road crosses from northwest to southeast
through the western portion of the site.

Site UXO-21 is primarily composed of woodlands and fields. The woodlands include jurisdictional wetlands and
surround an unnamed tributary of Cogdels Creek, which is located approximately one-third of a mile south of Site
UXO0-21. Cogdels Creek, in turn, discharges into the New River downstream of the site. The topography at Site
UXO0-21 is rolling terrain with surface elevations ranging from approximately 7 feet to 33 feet above mean sea
level across the site.

2.3 Site History

Site UX0-21 encompasses the location of the former D-Area Gas Chamber. CH2M HILL completed an ASR for Site
UXO0-21 as part of the PA/SI (CH2M HILL, 2011a). A map showing the exact location of the former gas chamber
was not located during the ASR, and historic maps dating between 1946 and 1984 showed no structures in the
immediate area of the site. The Preliminary Range Assessment (USACE, 2001) and the Closed Range List and Maps
for MCB Camp Lejeune Report (Lowder, 2005) identifies 1970 as the only period of use for this site.

Because this facility was used as a gas chamber, only chemical warfare training agents (Tear Gas) would have been
used for gas mask confidence drills. However, other chemical training including war gas identification sets and riot
control hand grenades may have been used in the area surrounding the gas chamber.

Adjacent and overlapping ranges that may have impacted Site UXO-21 are shown on Figure 2-2. These ranges
include:

e Combat Area/Impact Area: This area is located east of Sneads Ferry Road as documented on Plate 2 in the
Preliminary Range Assessment (PRA) (USACE, 2001).

e F-6 Live Grenade Range (ASR #2.55): Documented in the PRA with eight different configurations from 1951 to
1993. The 1976 configuration extended across Piney Green Road to Site UXO-21. Potential munitions include
practice and high explosives (HE) hand grenades.

ES082611054429VBO 2-1
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e F-13 Flame Thrower Range (ASR #2.139): Documented in the PRA with four different configurations from 1954
to 1987. The 1976 configuration extended across Sneads Ferry Road to Site UXO-21.

e F-7 Flame Thrower Range (ASR #2.128): Documented in the PRA as used in 1960, this historic range is north of
Site UX0-21 and does not overlap Site UXO-21.

e F-13 Field Firing Range (ASR #2.54): Documented in the PRA with four different configurations from 1951 to
1993. Does not overlap Site UXO-21. Potential munitions include mortars (81mm and 60mm) and small arms.

2.4 Previous Investigations

A PA/SI was conducted between 2007 and 2010 to assess for the presence of contaminated environmental media
and to identify geophysical anomalies potentially representing subsurface MEC.

The technical approach included:
e |dentifying historical activities that may have resulted in environmental contamination

e Evaluating environmental media for the presence and nature of potential munitions constituents (MC)
contamination

e Assessing the potential risk to ecological and human receptors under a residential use scenario

e Evaluating accessible areas for the potential presence of subsurface MEC using digital geophysical mapping
(DGM)

The investigation at Site UX0O-21 was completed in two phases covering separate areas of the site (Figure 2-3).
The Phase | and Phase Il investigation areas were located west of Sneads Ferry Road. No investigation was
performed within the Site UXO-21 boundary east of Sneads Ferry Road, as the site boundaries indicate that the
former gas chamber was likely located to the west of Sneads Ferry Road. The following sections present a
summary of the Phase | and Phase Il investigation results at Site UXO-21.

2.4.1 Phase | PA/SI

The Phase | PA/SI conducted in 2007 consisted of an investigation of a 5-acre area in the center of the site. The
investigation included soil and groundwater sampling. A geophysical survey of approximately 10 percent of the
5-acre area and an intrusive investigation of the geophysical anomalies identified was conducted (see

Section 2.4.3).

The environmental sampling activities conducted during Phase | included the following:

e Ten surface soil samples collected using the TR-02-1 approach at a depth interval of 0 to 2 inches below
ground surface (bgs). Soil samples were collected by compositing a minimum of 30 sample aliquots from
random locations within each 1-meter by 1-meter sampling location, in accordance with the United States
Army Corps of Engineers (USACE) Technical Report ERDC/CRREL TR-02-1, Guide for Characterization of Sites
Contaminated with Energetic Materials (Thiboutot, Ampleman, and Hewitt, 2002).

e Ten subsurface soil samples obtained from soil cores collected using a direct-push technology (DPT) rig. The
samples were collected from unsaturated soil immediately above the water table at depths ranging from 2 to
12 feet bgs.

e Three groundwater samples collected from temporary groundwater monitoring wells screened in the surficial
aquifer

The soil and groundwater samples were analyzed by the following methods:

e Target Compound List (TCL) volatile organic compounds (VOCs) by United States Environmental Protection
Agency (USEPA) Method OLMO04

e TCL semivolatile organic compounds (SVOCs) by USEPA Method OLM04

2-2 ES082611054429VBO
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e Target Analyte List (TAL) Metals by USEPA Method ILM04 (dissolved metals included for the groundwater
samples)

e Tear gas constituents (chloroacetophenone [CN] and o-chlorobenzylidenemalonitrile [CS]) by SW-846 USEPA
Method 8270C.

Following third-party data validation of the laboratory analytical data, soil analyte concentrations were screened
against the North Carolina Department of Environment and Natural Resources (NCDENR) Federal Remediation
Branch Target Soil Screening Levels (NC SSLs) (NCDENR, 2010a), the Adjusted USEPA Regional Screening Levels
(RSLs) for Chemical Contaminant Tables (USEPA, 2010), and 2 times the mean base background [BBG]
concentration, which were available for inorganic analytes only (Baker, 2001). The RSLs for non-carcinogenic
compounds were adjusted by dividing by 10 to conservatively account for exposure to multiple analytes. NC SSLs
were developed to identify chemical concentrations in soil that have the potential to impact groundwater, taking
fate and transport parameters into consideration (NCDENR, 2010a).

The concentrations of constituents detected in groundwater were screened against the North Carolina
Administrative Code (NCAC) Title 15A, Subchapter 2L Groundwater Quality Standards (NCGWQS) (NCDENR,
2010b) and 2 times the mean BBG groundwater concentrations (Baker, 2002).

Phase | surface and subsurface soil analytical results from Site UXO-21 did not exceed screening criteria.
Phase | groundwater analytical results from Site UXO-21 were as follows:

e One groundwater sample contained the SVOC bis(2-ethylhexyl)phthalate at a concentration exceeding both
the NCGWAQS and BBG concentration.

e One groundwater sample contained total chromium and thallium concentrations which exceeded both the
NCGWAQS and corresponding BBG concentration. Other metals were detected but did not exceed the
regulatory screening criteria or twice the mean BBG concentrations.

Phase | soil and groundwater analytical results are compared to screening criteria and presented in Appendix F.
Groundwater sampling locations with screening criteria exceedances are presented on Figure 2-4.

2.4.2 Phase Il PA/SI

The Phase Il PA/SI investigation activities were conducted from February through April 2010 to assess a 9.5-acre
area of UXO-21 surrounding the Phase | investigation area. Phase Il environmental sampling included the
collection of surface soil, groundwater, sediment, and surface water. A geophysical survey of approximately

10 percent of the 9.5-acre area was also conducted (see Section 2.4.3). An intrusive investigation of the
geophysical anomalies was not conducted during Phase Il.

Ten temporary monitoring wells were installed to depths ranging from 12 to 20 feet bgs to further characterize
the shallow lithology and hydrogeology at the site. Continuous soil cores from the borings were examined and the
lithology described by the CH2M HILL geologist. Static water levels were gauged to support the interpretation of
the surficial aquifer flow direction and hydraulic gradient. A discussion of the site geology and hydrogeology are
presented in Section 2.7.

The sampling activities conducted during Phase Il of the investigation consisted of:
e Thirty surface soil samples collected using the TR-02-1 approach at a depth interval of 0 to 2 inches bgs

e Six surface water and six sediment samples collected at co-located sites from the unnamed drainage features
in the northern and southern portions of the site

e Ten groundwater samples collected from temporary monitoring wells screened in the surficial aquifer
Soil
Surface soil samples were analyzed for the following constituents:

e TCLVOCs (SW-846 USEPA Method 8260B)

ES082611054429VBO 2-3
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e TCLSVOCs plus CS and CN (SW-846 USEPA Method 8270C)
e TAL metals (SW-846 USEPA Method 6010B)

e Explosives residues including pentaerythritol tetranitrate (PETN) and nitroglycerin (SW-846 USEPA Method
8330)

e Perchlorate (SW-846 USEPA Method 6850)

The concentrations of constituents detected in surface soil were screened against the NC SSLs (NCDENR, 2010a),
the Adjusted USEPA Industrial and Residential RSLs for Chemical Contaminant Tables (USEPA, 2010), and 2 times
the mean BBG (Baker, 2001).

Phase Il surface soil analytical results were as follows:

e SVOCs benzo(a)pyrene and nitrobenzene were present at concentrations exceeding the Adjusted USEPA
Residential RSLs.

e Explosives residues (3-nitrotoluene and nitroglycerin) were found at concentrations exceeding the Adjusted
USEPA Residential RSLs.

e Metals (aluminum, arsenic, chromium, and manganese) were present at concentrations exceeding both
regulatory screening criteria and twice the corresponding mean BBG.

Phase Il investigation surface soil analytical results are compared to screening criteria and presented in
Appendix A, and the locations of surface soil screening criteria exceedances are presented on Figure 2-5.

Surface Water and Sediment

Surface water and sediment samples obtained during Phase Il were analyzed for the following constituents:

e TCLVOCs (SW-846 USEPA Method 8260B)

e TCLSVOCs including CS and CN (SW-846 USEPA Method 8270C)

e TAL Metals (SW-846 USEPA Method 6010B), including dissolved for surface water
e Explosives Residues (SW-846 USEPA Method 8330)

e Perchlorate (SW-846 USEPA Method 6850)

The concentrations of constituents detected in surface water were screened against the Adjusted USEPA Tap
Water RSLs (USEPA, 2010), NCGWQS (NCDENR, 2007) for human health and water supply, and the National
Recommended Water Quality Criteria (NRWQC) (USEPA, 2009) for human health organisms and water organisms.
Sediment concentrations were screened against Adjusted USEPA Industrial and Residential RSLs (USEPA, 2010).

Surface water analytical results were as follows:
e VOCs and perchlorate were detected, but concentrations did not exceed the regulatory screening criteria.

e One surface water sample contained the SVOC bis(2-ethylhexyl)phthalate at a concentration that exceeded
the regulatory screening criteria. No other SVOCs were detected in surface water.

e Metals (arsenic, chromium, iron, and manganese) were present at concentrations exceeding regulatory
screening criteria.

Sediment analytical results were as follows:

e VOCs, SVOCs, and explosives residues were detected, but concentrations did not exceed the regulatory
screening criteria.

e Chromium exceeded the regulatory screening criteria in all samples.

Surface water and sediment analytical results from Phase Il are compared to screening criteria and presented in
Appendix F. The locations of corresponding surface water and sediment screening criteria exceedances are
presented on Figures 2-6 and 2-7, respectively.
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Groundwater

Groundwater samples from the 10 UXO-21 monitoring wells were collected in April 2010. Water quality
parameters (specific conductance, pH, turbidity, temperature, dissolved oxygen [DO], and oxidation-reduction
potential [ORP]) were monitored during the purging phase using a YSI 556" water quality meter and Hanna®
turbidity meter. The groundwater samples were analyzed for the following constituents:

e TCLVOCs (USEPA Method OLMO04)

e TCLSVOCs (USEPA Method OLMO04)

e Total and dissolved (filtered) TAL metals (USEPA Method ILM04)

e Tear gas constituents (CN and CS) (SW-846 USEPA Method 8270C)
e Explosives residues (SW-846 USEPA Method 8330)

e Perchlorate (SW-846 USEPA Method 6850)

Groundwater concentrations were screened against the NCGWQS (NCDENR, 2010b), Adjusted USEPA Tap Water
RSLs (USEPA, 2010), and MCB CamLej background groundwater data (Baker, 2002).

The Phase Il groundwater analytical results were as follows:

e Chloroform was detected at concentrations exceeding the Adjusted USEPA Tap Water RSL.
e Metal concentrations did not exceed regulatory screening criteria or the corresponding BBG concentrations.
e Perchlorate was detected but did not exceed regulatory screening criteria.

Phase Il groundwater results are compared to screening criteria and presented in Appendix A, and the locations
of groundwater screening criteria exceedances are presented on Figure 2-8.

2.4.3 Geophysical Surveys and Intrusive Investigation

Geophysical survey activities were performed within the Phase | investigation area in 2007 and 2009 by NAEVA
Geophysics. The 2007 activities included a geophysical survey of transects covering approximately 0.6 acres of the
5-acre investigation area. The survey was performed using a single-coil EM61-MK2 high sensitivity metal detector
(EM61). The activities conducted in 2009 included a geophysical survey of 100 percent of the accessible portions
of the Phase | investigation area, an area of approximately 4.2 acres out of the 5-acre area, and included a re-
survey of the areas covered during the 2007 survey (Figure 2-9). The 0.8-acre portion of the site that could not be
accessed during the geophysical surveys consisted of surface water bodies and wetland areas. A total of 569
geophysical anomalies were identified as representing potential subsurface MEC during the Phase | investigation.

USA Environmental, Inc. (USAE) commenced intrusive investigation activities within the Phase | area in March
2009. Marine Corps System Command (MARCORSYSCOM) determined that an Explosives Safety Submission (ESS)
was not required for the planned site activities. Intrusive investigation activities ceased after encountering two
suspected MEC/material potentially presenting an explosive hazard (MPPEH) items and the MCB CamLej Explosive
Ordnance Disposal (EOD) team conducted an emergency response to dispose of the two items, a M22A1 Ground
[llumination Signal and a M27A1B1 Projectile Air Burst Simulator. Intrusive activities resumed in November 2009
following the preparation and approval of an ESS (CH2M HILL, 2009). The geophysical anomalies identified for
investigation during the Phase | DGM survey were reacquired, and each identified anomaly was excavated using
hand tools, inspected, and disposed of in accordance with Ordnance Pamphlet (OP)-5 and the PA/SI Work Plan
(NAVSEA, 2010 and CH2M HILL, 2010). Of the 569 anomalies investigated, 34 were identified as MPPEH, and are
as follows (CH2M HILL, 2011a):

e (14) Grenade, Rifle, Star, Cluster, Green, M20A1

e (2) Grenade, Hand, Practice, Standard, MKII

e (1) Projectile, 40mm, Ground Marker, Green Smoke, M715
e (2) Expended rifle grenade

e (3) Expended rifle grenade body

e (12) Tail Boom
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During the 2010 Phase Il geophysical survey, 738 anomalies representing potential subsurface MEC were
identified within the 1.06 acres of surveyed transects (approximately 11 percent of the Phase Il area)

(Figure 2-10). An intrusive investigation of these anomalies was not conducted. The highest concentrations of
anomalies were located near Sneads Ferry Road and along the unpaved service road crossing the southwestern
portion of the site. Based on the Phase | and Il DGM results and the Phase | intrusive investigation results, the
PA/SI report recommended that an intrusive investigation be performed to assess the nature of the geophysical
anomalies identified in the Phase Il investigation area and that the need for additional sampling of MC be re-
evaluated based on the results of the intrusive investigation.

2.4.4 Risk Screening Summary
Human Health Risk Screening Summary

The human health risk screening indicated that constituents detected in the soil, groundwater, surface water, and
sediment are not expected to pose unacceptable risks to potential human receptors. Results of the human health
risk screening are summarized in Table 2-1.

Ecological Risk Screening Summary

The ecological risk screening showed that there were no unacceptable risks to populations of ecological receptors
exposed to surface soil, subsurface soil, groundwater, surface water, or sediment. Results of the ecological risk
screening are summarized in Table 2-2.

2.4.5 Summary of Previous Investigations

The PA/SI Phase | and Il environmental sampling screening level exceedances for soil, sediment, surface water,
and groundwater are summarized in Tables 2-3 through 2-6, respectively. Because no unacceptable human health
or ecological risks were identified from exposure to site media, additional environmental sampling was not
recommended at UXO-21. The PA/SI Report (CH2M HILL, 2011a) recommended that an intrusive investigation be
performed within the Phase Il investigation area to assess the nature and extent of potential subsurface MEC.

2.5 Regional Climate

The climate in the Onslow County area is characterized by short, mild winters and long, hot, and humid summers.
Average annual net precipitation is approximately 50 inches. Ambient air temperatures generally range from 33 to
53 degrees Fahrenheit (°F) in the winter months, and from 71 to 98 °F during the summer months. Winds are
generally south-southwesterly in the summer and north-northwesterly in the winter (Water and Air Research,
1983). The hurricane season begins on June 1 and continues through November 30. Storms of non-tropical origin,
such as frontal passages, local thunderstorms, and tornadoes, are more frequent and can occur at any time during
the year.

2.6 Regional Geology and Hydrogeology

Regional geology at MCB CamLej is discussed in the Munitions Response Program Master Project Plan, Marine
Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2008), referred to hereinafter as the Munitions Response
Program (MRP) Master Project Plan.
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TABLE 2-1

PA/SI Human Health Risk Screening Summary

Step 1 COPCs Step 2 COPCs Step 3 COPCs
Phase | Phase | Phase Il
Phase | Phase Il Investigation Phase Il Investigation Investigation

Media Investigation Area Investigation Area Area Investigation Area Area Area Conclusion
None Benzo(a)pyrene NC None NC NC
Benzo(b)fluoranthene
Nitrobenzene
. 3-Nitrotoluene No unacceptable risk expected from
Surface Soil .
Nitroglycerin exposure to Phase | or Il surface soil.
Aluminum
Arsenic
Chromium
N le risk f
Subsurface Soil None NA NC NA NC NA o unacceptable ris expe'cted rom
exposure to subsurface soil.
Aluminum No unacceptable risk expected from
exposure to groundwater. Chloroform
Groundwater . Chloroform Chromium Chloroform NP Chloroform is a common laboratory contaminant,
Chromium and may not be associated with the
site.
No unacceptable risk expected from
Groundwater - . .
. None None NC NC NC NC vapor intrusion from groundwater to
Vapor Intrusion . .
indoor air.
bis(2-Ethyl)hexyl- bis(2-Ethylhexyl-
NA phthalate NA phthalate NA None
Surface Water Arsenic Arsenic No unacceptable risk expected from
exposure to surface water.
Iron
Manganese
Sediment NA Chromium NA None NA NC No unacceptable risk expected from

exposure to sediment.

Notes:
COPC = chemical of potential concern

NC = not calculated; No COPCs were identified in the preceding step.
NA = not applicable, surface water and sediment samples not collected in Phase |
NP = not performed, not enough samples to calculate exposure point concentration for use in Step 3

ES082611054429VBO
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TABLE 2-2

PA/SI Ecological Risk Screening Summary

Ecological Risk Screening COPCs

Media Conclusions
Phase | Phase ll
Surface Soil None None No unacceptable risk from surface soil
Subsurface Soil None None No unacceptable risk from subsurface soil
Groundwater None None No unacceptable risk from groundwater
Sediment NA None No unacceptable risk from sediment (Phase Il)
Surface Water NA None No unacceptable risk from surface water (Phase Il)

Notes:

NA - not applicable

TABLE 2-3

PA/SI| Surface Soil Criteria Exceedance Summary

Surface Soil Max Adjusted Adjusted
Analyte Concentration 2 X Mean BBG NC SSLs Industrial RSLs  Residential RSLs
Benzo(a)pyrene (ug/kg) 30 NA NA 210 15
Nitrobenzene (ug/kg) 11,700 NA NA 24,000 4,800
3-nitrotoluene (ug/kg) 2,690 NA NA 6,200 610
Nitroglycerin (ug/kg) 1,870 NA NA 6,200 610
Aluminum (mg/kg) 9,090 5.487 NA 99,000 7,700
Arsenic (mg/kg) 1.6 0.626 5.8 1.6 0.39
Chromium (mg/kg) 8.84 6.05 3.8 5.6 0.29
Manganese (mg/kg) 135 13.7 65 2,300 180

ug/kg - micrograms per kilogram

BBG — Base Background

J — Analyte present, value may or may not be accurate or precise
mg/kg - milligrams per kilogram

NA — not applicable

NC SSL- North Carolina Soil Screening Level

RSL — Regional Screening Level

2-8
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TABLE 2-4

PA/SI Surface Water Criteria Exceedance Summary

Surface water

Max NC 2B SW Quality NRWQC - Adjusted Tap
Analyte Concentration Standards Human Health Water RSLs
bis(2-ethylhexyl)phthalate (ug/L) 2.53) NA 1.2 4.8
Arsenic (ug/L) 2.75 10 0.018 0.045
Chromium (ug/L) 1.09 NA 100 0.043
Iron (ug/L) 3,270 NA 300 2,600
Manganese (ug/L) 178 200 50 88

pg/L - micrograms per liter
NA - not applicable

NC 2B SW — North Carolina Administrative Code, Title 15A, Subchapter 2B Surface Water Quality Standards for human

health and water supply
NRWQC — National Recommended Water Quality Criteria
RSL — Regional Screening Level

TABLE 2-5

PA/SI| Sediment Criteria Exceedance Summary

Adjusted Industrial

Adjusted Residential Soil

Analyte Sediment Max Concentration Soil RSLs RSLs
Chromium (mg/kg) 2.57 5.6 0.29
mg/kg - milligrams per kilogram
RSL — Regional Screening Level
TABLE 2-6
PA/SI Phase | & Il Groundwater Criteria Exceedance Summary
Groundwater Max USEPA Adjusted
Analyte Concentration 2 X Mean BBG NCGWQS Tap Water RSLs
bis(2-ethylhexyl)phthalate (ug/L) 3.3) NA 3 4.8
Chromium (mg/L) 0.0103 0.00313 0.01 NA
Thallium (mg/L) 0.0056J 0.00378 0.002 NA
Chloroform (ug/L) 28 NA 70 0.19

ug/L - micrograms per liter

BBG — Base Background

J — Analyte present, value may or may not be accurate or precise
mg/L - milligrams per liter

NCGWQS- North Carolina Administrative Code Title 15A, Subchapter 2L Groundwater Quality Standards

RSL —Regional Screening Level

ES082611054429VBO
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2.7 Site Geology and Hydrogeology

Site specific geologic information was obtained from soil borings collected during the PA/SI from depths ranging
from 5 to 25 feet bgs (CH2M HILL, 2011a). Given the relatively shallow depths of intrusive investigation activities,
this discussion of site-specific geology is limited to the Undifferentiated Formation that overlies the Belgrade and
River Bend Formations. Inspection of the soil cores recovered from Site UX0O-21 indicates that the underlying
sediments consist of fine to medium-grained sands with varying amounts of silt and clay consistent with those of
the surficial aquifer (Cardinell, et al., 1993). Particle sizes noted from soil boring logs indicate sediments ranging
from clay and silt to cobble size stones. The predominant lithology directly underlying Site UXO-21 consists of
poorly graded, silty sand interbedded with a lesser amount of clayey and gravelly sands.

Site-specific hydrogeologic information was derived from 10 shallow temporary monitoring wells installed in the
unconfined surficial aquifer during Phase Il of the PA/SI. The depth to surficial groundwater at the site ranged
from 3.38 to 18.80 feet below top-of-casing in April 2010. The potentiometric surface of the water table in April
2010 indicated that groundwater generally flowed to the west-southwest with an average horizontal hydraulic
gradient of 0.01 foot per foot (ft/ft) (CH2M HILL, 2011a).

Figure 2-11 presents a general summary of the Site UX0O-21 physical conditions.
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Jurisdictional Wetlands

Phase Il Investigation Area
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Chemical Name 03/03/10
SVOCs (ug/kg) MR21-SS34
Benzo(a)pyrene | 23 MR21-SS34-10A
Total Metals (mg/kg) Chemical Name 03/04/10
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Arsenic 16 Manganese I 135
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Chemical Name 03/04/10 Chemical Name 03/03/10
Explosives (ug/kg) SVOCs (ug/kg)
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Explosives (ug/kg)
3-Nitrotoluene 2,690 J
MR21-SS30 Total Metals (mg/kg)
MR21-5530-10A MR21-SS39-8 </)MRZl'SS38 Arsenic 0765
Chemical Name 03/04/10
Total Metals (mg/kg) MR21-SS36 @ MR21-SS37
Arsenic 0.689
Manganese 120 J
MR21-SS33
& MR21-SS35 é
MR21-5529
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Total Metals (mg/kg) Chemical Name 03/03/10
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Nitroglycerinl 968 J 750 U
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Chemical Name 03/03/10 Chemical Name 03/03/10
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o)
Camp Lejeune CLEAN NCSSLs Adju§ted . AdjusFed . m«%\
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Nam e SS 2X Mean RSLs (May, 2010) | RSLs (May, 2010) Notes:
Semivolatile Organic Compounds (ug/kg) Shading indicates exceedance of two times the mean base
Benzo(a)pyrene . 59 210 15 background concentration for surface soil
Nirobenzene n n 22.000 2800 [Bold box indicates exceedance of NCSSL |
Explosives (ug/kg) ' ' Bold text indicates exceedance of Adjusted Industrial Soil RSLs
3-Nitrotoluene - - 6.200 610 Underline indicates exceedance of Adjusted Residential Soil RSLs
Nitroglycerin - - 6.200 610 RSLs were adjus;ted for noncarcinogens to account for exposure
Total Metals (mg/kg) to multiple constituents _
Aluminum 5487 N 99,000 7,700 J - Analyte present, value may or may not be accurate or precise
Arsenic 0.626 58 16 039 U - The material was analyzed for, but not detected
Chromium 6.05 3.8 5.6 029 mg/kg - Milligrams per kilogram
Manganese 137 65 2,300 180 Kg/kg - Micrograms per kilogram
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Total Metals (ug/l)

Jurisdictional Wetlands
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. MR21-SD06
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Total Metals (mg/kg)
Chromium | 1
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Chemical
MR21-SD01-10B
Name
04/11/10
Total Metals (mg/kg)
Chromum | 1.78
Adjusted Adjusted
Chemical | Industrial | Residential Notes: ] . . .
Soil RSLs | Soil RSLs Bold text indicates exceedance of Adjusted Residential Soil RSLs
Name . .
RSLs were adjusted for noncarcinogens to account for exposure
Total Metals (mg/kg) to multiple constituents
Chromum | 56 | 029 mg/kg - Milligrams per kilogram
Legend Figure 2-7
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