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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) -10 (Archive Search Report [ASR] #2.136)
— Former D-11A Flame Tank and Flame Thrower Range at Marine Corps Base Camp Lejeune (MCB CamLej) in
Jacksonville, North Carolina. The 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) 0014.

Site UXO-10 is located west of Sneads Ferry Road and is bisected by Gonzalez Boulevard and an unnamed tank
road in the Hadnot Point area on the ‘Mainside’ of MCB CamLej. The site covers approximately 10 acres, the
majority of which is cleared and consists of parking lots, fenced motor pool lots, and paved roads (Gonzalez
Boulevard bisects the lot from north to south) with the exception of an undeveloped, grassy area with sparse
woods comprising the southeast portion. According to the Range Identification and Preliminary Range Assessment
(U.S. Army Corps of Engineers, 2001), Site UXO-10 was reportedly used as a flame thrower range from 1970 to
1977.

The purpose of the Site UXO-10 Expanded SI was to address the Preliminary Assessment/Site Inspection (PA/SI)
Report (CH2M HILL, 2011a) recommendation to intrusively investigate the sources of geophysical anomalies
identified as representing potential subsurface munitions and explosives of concern (MEC). The PA/SI risk
screening found no unacceptable risks to human or ecological receptors from exposure to site media; therefore,
no additional environmental characterization was conducted during the Expanded SI.

MEC Intrusive Investigation Results

The PA/SI digital geophysical mapping (DGM) survey of approximately 10.7 percent (approximately 1.1 acre) of
Site UXO-10 (ASR #2.136) yielded 1,228 geophysical anomalies representing potential subsurface MEC. Intrusive
investigation of these 1,228 anomalies during the Expanded Sl found no MEC. Two items classified as material
potentially presenting an explosive hazard (MPPEH) were found: one 3.5-inch Practice Rocket, M29A2, warhead
and one expended small arms cartridge casing, none of which contain high explosives. The practice rocket
warhead was found in suspected road fill material, and did not appear to be related to historical range activities.
Because no MEC or MPPEH containing explosive material was found at Site UXO-10, the residual risk from MEC at
Site UXO-10 is considered to be low.

Recommendations

No further action is recommended at Site UXO-10. Because it is not possible to provide 100 percent assurance
that all MEC items have been detected and removed, it would be prudent to provide "3R" munitions safety
awareness training to all Military Construction (MILCON) personnel who will be conducting subsurface intrusive
activities within the MRS and to provide on-call support from MCB CamLej Explosive Ordnance Disposal (EOD) or a
qualified UXO contractor for inspection and disposal of suspected MEC that may be unearthed.
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SECTION 1

Introduction

This report documents the findings of the Expanded Site Investigation (SI) conducted at United States Marine
Corps Military Munitions Response Program (MMRP) Site Unexploded Ordnance (UXO) - 10 — Former D-11A Flame
Tank and Flame Thrower Range (Archive Search Report [ASR] #2.136) at Marine Corps Base Camp Lejeune (MCB
CamLej) in Jacksonville, North Carolina (Figure 1-1).

The 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) 0014.

1.1 Purpose

The purpose of the Site UXO-10 Expanded SI was to address the recommendations in the Preliminary Assessment/
Site Inspection (PA/SI) Report (CH2M HILL, 2011a), which was conducted as part of the MCB CamLej investigation
of closed ranges following the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
investigation process. The PA/SI recommended intrusive investigation of the sources of geophysical anomalies
identified during the digital geophysical mapping (DGM) survey and re-evaluation of the need for additional
munitions constituents (MC) sampling after the intrusive investigation.

1.2 Objectives and Approach

The objective of the UXO-10 Expanded Sl was to assess, through intrusive investigation, the nature of 1,228
geophysical anomalies identified as representing potential subsurface munitions and explosives of concern (MEC).

The Expanded Sl was conducted in accordance with the Expanded SI Work Plan (CH2M HILL, 2011b) and the
Munitions Response Program (MRP) Master Project Plans (CH2M HILL, 2008).

1.3 Report Organization

This Expanded Sl report is organized as follows:

e Section 1 - Introduction — provides the project objectives of the Expanded SI and tasks performed

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

e Section 3 - Field Investigation Activities — provides a summary of the field activities conducted to evaluate
potential MEC

e Section 4 - Intrusive Investigation Results — provides a summary of the field investigation results
e Section 5 - Conclusions and Recommendations - presents the project conclusions and recommendations
e Section 6 - References - presents the documents cited in the report

Figures and tables are provided at the end of their respective sections. Historical data and field documentation of
the intrusive investigation are contained in the appendices.
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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 CamLej 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. A mix of agricultural lands and residential areas are 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 UX0-10 is a 10-acre area bisected by Gonzalez Boulevard and an unnamed tank road just west of Sneads
Ferry Road in the Hadnot Point area on the ‘Mainside’ of MCB CamLej (Figure 2-1). The majority of the site is
cleared and consists of parking lots, fenced motor pool lots, and paved roads (Gonzalez Boulevard bisects the lot
from north to south), with the exception of an undeveloped, grassy area with sparse woods comprising the
southeastern portion of Site UXO-10.

A Base supply well, PSW HP 628, is located approximately 2,500 feet (ft) southeast of the site on the eastern side
of Sneads Ferry Road south of its intersection with McHugh Boulevard (aka Main Service Road). According to the
MCB CamLej Wellhead Protection Plan Update (A.H. Environmental Consultants, 2002), this 200-ft supply well is
actively pumping at a rate of 180 gallons per minute (gpm) with a screened interval from 60-145 ft below ground
surface (bgs). The Plan indicated that the well’s cone of depression is unlikely to extend to Site UXO-10.

Site UXO-10 (ASR # 2.136) has flat topography, except that the parking lots are slightly raised from the rest of the
site. As a result, surface water runoff flows into stormwater drainages paralleling the east-west trending tank
road. These ditches drain stormwater toward the east.

2.3 Site History

Site UX0O-10 was identified as an MMRP site based on historical information contained in the Final Range
Identification and Preliminary Range Assessment (U.S. Army Corps of Engineers [USACE], 2001). The use of this
area prior to 1970 is unknown. Former range maps dated from 1942 through 1964 illustrate that the area was
undeveloped with no roads, buildings, or other indications of land use shown on the maps. Aerial photos from this
period show that parts of Site UXO-10 were cleared, with dirt roads or paths crossing through wooded areas.
According to the Final Range Identification and Preliminary Range Assessment ( USACE, 2001), Site UXO-10 was
reportedly used as a flame thrower range from 1970 to 1977. According to this report, munitions used at the
range included flame throwers and small arms blank ammunition, which was reportedly used on tanks for
demonstration purposes (USACE, 2001). Also, demolitions (C-4), hexachloroethane (HC) smoke grenades and
white phosphorous hand grenades were used on the course (Richardson, 2008, personal communication).

The M2-A1 man-portable backpack flame thrower was reportedly used at Site UXO-10 (Richardson, 2008,
personal communication). The M2-A1 used a thickened fuel consisting of gasoline and oil mixed together and
propelled the flame using a compressed gas (reportedly nitrogen or propane).

ES011312013414VBO 2-1
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No other ranges have been identified in this area; however, it has been used as a maneuver/training area.
Munitions were used on all areas of the range and complete rounds would be located on the surface; however,
over the years, construction and other ground movement may have caused the rounds to be buried to an
unknown depth (USACE, 2001).

2.4 Previous Investigations

A site wide Preliminary Assessment/Site Inspection (PA/SI) is the only field investigation that has been conducted
at Site UXO-10. The PA/SI was conducted by CH2M HILL under the Naval Facilities Engineering Command
(NAVFAC), Navy Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract N62470-08-D-1000,
Contract Task Order (CTO) 0014.

2.4.1 PA/SI Field Investigation Summary

A PA/SI was conducted at Site UXO-10 (ASR # 2.136) in 2009 to evaluate potential contamination of
environmental media and to evaluate the potential presence and nature of impacts from subsurface MEC that
may have resulted from activities associated with the former flame tank and flame thrower range. The technical
approach employed to meet the site objectives included:

e Evaluation of the potential presence and nature of impacts to environmental media resulting from historical
munitions use at the site

e Evaluation of whether additional investigation and/or remediation activities are necessary
e |dentification of geophysical anomalies that may represent subsurface MEC

Thirty-six soil borings were drilled and 10 temporary groundwater monitoring wells were installed to characterize
the shallow lithology and hydrogeology at the site. The soil borings were advanced to depths as great as 25 feet
bgs, and continuous soil cores retrieved from these borings were examined and the lithology described by the
CH2M HILL geologist. The 10 temporary monitoring wells were installed to depths ranging from 15 to 24 feet bgs,
and static water levels were gauged to support the interpretation of the surficial aquifer flow direction and the
hydraulic gradient. The site geology and hydrogeology are discussed in Section 2.7.

Two composite sampling approaches (incremental sampling [IS] and TR-02-1) were utilized to collect
representative surface soil samples (0-2 inches bgs). The IS procedure is described in the Standard Operating
Procedure (SOP) entitled Systematic Random Increment Sampling in Appendix C of the Munitions Response
Program (MRP) Master Project Plans (CH2M HILL, 2008). The TR-02-1 sampling approach required compositing a
minimum of 30 sample aliquots from random locations within each 1-meter by 1-meter sampling location.
Discrete surface soil samples (0-6 inches bgs) were also collected during the PA/SI field activities.

The environmental media samples collected included:

e Nine composite surface soil samples using the TR-02-01 sampling method, nine samples using the IS sampling
method, and nine discrete surface soils samples

e One unsaturated subsurface soil sample from each of the 36 soil cores collected using a direct-push
technology (DPT) rig

e Ten groundwater samples from temporary groundwater monitoring wells
Soil and groundwater samples were submitted to an analytical laboratory for the following analyses:
TR-02-1 and IS Surface Soil Samples

e Explosives residues, including pentaerythritol tetranitrate (PETN) and nitroglycerin (SW-846 United States
Environmental Protection Agency [USEPA] Method 8330)

e Perchlorate (SW-846 USEPA Method 6850)
e Target Analyte List (TAL) total metals (SW-846 USEPA Method 6010B)

2-2 ES011312013414VBO
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Discrete Surface Samples

e Target Compound List (TCL) Volatile Organic Compounds (VOCs) (OLM04)

e TCL semi-volatile organic compounds (SVOCs) (OLMO04)

e Total petroleum hydrocarbons (TPH) — gasoline range organics (GRO) (SW-846 USEPA Method 8015)
e TPH - diesel range organics (DRO) (SW-846 USEPA Method 8015)

Subsurface Soil and Groundwater Samples

e Explosives residues, including PETN (SW-846 USEPA Method 8330) and nitroglycerin (SW-846 USEPA
Method 8332)

e Perchlorate (SW-846 USEPA Method 6850)

e TAL total metals (SW-846 USEPA Method 6010B)

e TAL dissolved metals, MR10-TW14 only (SW-846 USEPA Method 6010B)
e TCLVOCs (OLM04)

e TCLSVOCs (OLMO04)

e TPH-GRO (SW-846 USEPA Method 8015)

e TPH-DRO (SW-846 USEPA Method 8015)

Soil and groundwater analytical data are provided in Appendix A.

2.4.2 PA/SI Surface Soil Summary

Both surface and subsurface soil samples were screened against the North Carolina Soil Screening Levels

(NC SSLs), the adjusted USEPA Regional Screening Levels (RSLs) for Chemical Contaminant Tables (USEPA, 2008),
and MCB CamLej background soil concentrations (two times the mean base background [BBG] concentration),
which were available for inorganic analytes only (Baker, 2001), as presented in the PA/SI Report (CH2M HILL,
2011a).

The USEPA RSLs for non-carcinogenic compounds were adjusted by dividing by 10 to conservatively account for
exposure to multiple analytes. The methodology for calculating NC SSLs for contaminant migration from soil to
groundwater was developed to identify chemical concentrations in soil that have the potential to impact
groundwater. The NC SSLs are back-calculated from acceptable groundwater concentrations, taking fate and
transport parameters into consideration (North Carolina Department of Environment and Natural Resources
[NCDENR], 2000).

The screening criteria comparison results for surface soil are summarized as follows:

2.4.2.1. Incremental Surface Soil Samples from Decision Units

e One explosives residue, 2-amine-4,6-dinitrotoluene, was detected in one incremental surface soil sample,
MR10-DU03-S501-09D, but did not exceed the screening criterion.

e Perchlorate was not detected in any of the incremental surface soil samples.

e Five metals were detected in incremental surface soil samples at concentrations exceeding regulatory
screening criterion and background as shown below.

ES011312013414VBO
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Maximum Minimum
Analvte Frequency of Detection Concentration Concentration Screening Criteria Frequency of
y (# detected/# sampled) (milligram per (mg/kg) (mg/kg) Exceedances
kilogram [mg/kg]) 9/kg
. 2x mean BBG 5,487 2
Aluminum 10/10 8,940 3,390 . .
Residential RSL 7,700 1
2x mean BBG 0.626 10
. Residential RSL 0.39 10
Arsenic 10/10 7.75 0.778 .
Industrial RSL 1.6 2
NC SSL 5.8 1
2x mean BBG 6.05 3
. Residential RSL 0.29 10
Chromium 10/10 13.6 4.26 .
Industrial RSL 5.6 4
NC SSL 3.8 10
2x mean BBG 2.94 10
Cobalt 10/10 3.24 0.327 . .
Residential RSL 2.3 1
2x mean BBG 3,245 2
Iron 10/10 3,360 1,520
NC SSL 150 10

2.4.2.2. TR-02-1 and Discrete Surface Soil Samples

e Eight VOCs were detected in surface soil samples. None of these constituents exceeded their respective
screening criteria.

e Fourteen SVOCs were detected in surface soil samples. Only benzo(a)pyrene was detected in exceedance of
screening criteria. All other SVOC detections were below their respective screening criteria.

Maximum Minimum

Frequency of Detection - . Screening Criteria Frequency of
Analyte Concentration Concentration
# detected/# sampled mg/k Exceedances
( pled) (mg/kg) (mg/kg) (mglkg) X
Benzo(a)pyrene 710 63 UD Residential RSL 15 2
Z
by NC SSL 59 1

e Four explosives residues (1,3-dinitrobenzene, 2-amino-4,6-dinitrotoluene, PETN, and tetryl) were detected in
two surface soil samples. None of these constituents exceeded their respective screening criteria.

e Perchlorate was detected in one surface soil sample, MR10-5508-09D, but did not exceed its screening
criteria.

e Four metals were detected in discrete surface soil samples at concentrations exceeding regulatory screening
criterion and background as shown below.
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SECTION 2—SITE BACKGROUND

. Maximum Minimum . A
Frequency of Detection - . Screening Criteria Frequency of
Analyte Concentration Concentration
# detected/ # sampled mg/k Exceedances
( pled) (mg/kg) (mg/kg) (mg/kg) X
) 2x mean BBG 5,487 4
Aluminum 10/10 8,280 1,630 . .
Residential RSL 7,700 2
) 2x mean BBG 0.626 7
Arsenic 10/10 1.46 0.315 . .
Residential RSL 0.39 9
2x mean BBG 6.05 5
. Residential RSL 0.29 10
Chromium 10/10 8.74 2.4 .
Industrial RSL 5.6 6
NC SSL 3.8 6
2x mean BBG 3,245 3
Iron 10/10 4,260 849
NC SSL 150 10

Figures 2-2 and 2-3 show the locations of the Site UXO-10 surface soil screening criteria exceedances.

2.4.3 Subsurface Soil Summary

Results of the subsurface soil screening criteria (refer to Section 2.4.1) evaluation are summarized as follows
(CH2M HILL, 2011a):

e Seven VOCs were detected in subsurface soil samples. None of these constituents exceeded their respective
screening criteria.

o Three SVOCs (2-methylnapthalene, fluorene, and naphthalene) were detected in subsurface soil samples.
None of these constituents exceeded their respective screening criteria.

e Perchlorate was not detected in any subsurface soil samples.

e Four explosives residues (1,3,5-trinitrobenzene; 2,6-dinitrotoluene; HMX; and RDX) were detected in
subsurface soil samples. None of these constituents exceeded their respective screening criteria.

o Six metals were detected in subsurface soil samples at concentrations exceeding regulatory screening
criterion and background as shown below.

. Maximum Minimum . L
Frequency of Detection - . Screening Criteria Frequency of
Analyte Concentration Concentration
# detected/# sampled mg/k Exceedances
( pled) (mg/kg) (mglkg) (ma/ka)
. 2x mean BBG 5,487 14
Aluminum 40/40 19,100 1,820 . .
Residential RSL 7,700 17
2x mean BBG 0.626 9
) Residential RSL 0.39 20
Arsenic 39/40 9.05 0.169 .
Industrial RSL 1.6
NC SSL 5.8
2x mean BBG 6.05 8
. Residential RSL 0.29 40
Chromium 40/40 3341 2.42 .
Industrial RSL 5.6 24
NC SSL 3.8 31
2-5
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. Maximum Minimum . A
Frequency of Detection - . Screening Criteria Frequency of
Analyte Concentration Concentration
# detected/# sampled mg/k Exceedances
( pled) (mg/kg) (mg/kg) (mg/kg) X
2x mean BBG 0.882
Cobalt 11/40 9.51 0.301 . .
Residential RSL 2.3
2x mean BBG 3,245
Residential RSL 5,500
Iron 40/40 12,100 390 NC SSL 150 40
2x mean BBG 17.2 10
Residential RSL 39 1
. 2x mean BBG 17.2 10
Vanadium 40/40 47.6 2.20 . .
Residential RSL 39 1

Figure 2-4 presents the locations of the Site UXO-10 subsurface soil screening criteria exceedances.

2.4.4 Groundwater Summary

Groundwater results from the 10 shallow temporary monitoring wells sampled at Site UXO-10 were screened
against the North Carolina Groundwater Quality Standards (NCGWQS) (NCDENR, 2010), USEPA Tap Water RSLs,
and MCB CamLej background groundwater concentrations (two times the mean concentration) (Baker, 2002), as
presented in the PA/SI Report (CH2M HILL, 2011a). The NCGWQS are the maximum allowable concentrations
resulting from any discharge of contaminants to the land or waters of the state that may be tolerated without
creating a threat to human health or otherwise rendering the groundwater unsuitable for its intended purpose.

Site UXO-10 groundwater analytical results are summarized as follows:

e VOCs — 1,4-dichlorobenzene, carbon disulfide, Freon 12, and Freon 11 were detected in groundwater
samples. However, only 1,4-dichlorobenzene exceeded regulatory criteria.

Frequency of Maximum

; : Minimum . T
Analyte Detection C_oncentratlon Concentration Screening Criteria Frequency of
(# detected/ (micrograms per (hg/L) (ng/L) Exceedances
# sampled) liter [pg/L]) Hg
. Adj. Tap
1,4-Dichlorobenxzene /1 0.68 ub Water RSL 0.43 1

e SVOCs — Benzo(b)fluoranthene, benzo(k)fluoranthene, fluorene, and hexachlorobenzene were detected in
groundwater samples. Of these constituents, only hexachlorobenzene exceeded regulatory criteria.

Frequency of Maximum Minimum

Detection - . Screening Criteria Frequency of
Analyte (# detected/ Conz:en/t[z)-]tlon Con;:en/t[;:]tlon (ug/L) Exceedances
# sampled) Hg Hg
Hexachlorobenzene /1 0.025 ub NCGWGS 0.02 1
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SECTION 2—SITE BACKGROUND

o Explosives residues — Twelve constituents were detected in groundwater samples. However, only 2-
nitrotoluene and nitrobenzene exceeded regulatory criteria.

Frequency of Maximum Minimum

Detection - . Screening Criteria Frequency of
Analyte (# detected/ Conz:en/t[;;ltlon Conz:en/tLr?tlon (ug/L) Exceedances
# sampled) H9 Hg
2-Nitrotoluene 1/1 0.34 ub Adj. Tap Water RSL 0.31 1
Nitrobenzene 7/1 0.71 ub Adj. Tap Water RSL 0.12 3

o Perchlorate was detected in six groundwater samples, but concentrations did not exceed screening criteria at
any location.

e Four metals were detected in groundwater samples at concentrations exceeding regulatory screening
criterion and background as shown below.

Frequency of

- Maximum Minimum . o
Detection ; . Screening Criteria Frequency of
Analyte (# detected / Con::en/t[?tlon Conz:en/t[?tlon (ng/L) Exceedances
# sampled) Hg Hg
2x mean BBG 5.77 2
Arsenic 5/11 10.6 ub NCGWQS 10 1
Adj. Tap Water RSL 0.045 5
2x mean BBG
Cobalt 4/1 41.6 ub ) 0.12 3
Adj. Tap Water RSL
2x mean BBG 5,999 3
Iron 1M/1 19,200 479 NCGWQS 300 "
Adj. Tap Water RSL 2,600 7
2x mean BBG 214
Manganese m/n 441 19.7 NCGWQS 50 6
Adj. Tap Water RSL 88 5

Figure 2-5 presents the Site UXO-10 groundwater screening criteria exceedances for samples that exceed two
times the mean BBG concentration and at least one of the screening levels (NCGWQS or USEPA Tap Water RSLs).

2.4.5 Site UXO-10 Geophysical Survey Summary

A DGM survey was conducted over approximately 10.7 percent (approximately 1.1 acre) of Site UXO-10 using a
single-coil EM61-MK2 electromagnetic system (EM61). The DGM survey yielded a total of 1,228 geophysical
anomalies representing potential subsurface MEC (Figure 2-6). The PA/SI report recommended that an intrusive
investigation be conducted to assess the nature of the geophysical anomalies.

2.4.6 PA/SI Risk Screening Summary

A conservative preliminary Human Health Risk Screening (HHRS) and an Ecological Risk Screening (ERS) were
conducted for Site UXO-10 (ASR# 2.136) based upon the PA/SI results. They are summarized in Tables 2-1 and 2-2,
respectively.
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EXPANDED SITE INVESTIGATION REPORT MILITARY MUNITIONS RESPONSE PROGRAM SITE UXO-01 (ASR# 2.136) - FORMER D-11A FLAME TANK AND FLAME THROWER RANGE

The preliminary HHRS and ERS indicated that exposure to Site UXO-10 (#2.136) soil and groundwater would not
result in unacceptable risks to human health or ecological receptors (CH2M HILL, 2011a).

TABLE 2-1

PA/SI Human Health Risk Screening Summary

Media

Step 1
COPCs

Step 2
COPCs

Step 3
COPCs

Conclusion

Surface Soil

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Aluminum
Arsenic
Chromium

None

NC

No unacceptable risk expected
from exposure to surface soil.

Combined
Surface and
Subsurface Soil

Aluminum
Arsenic
Chromium
Cobalt
Iron
Vanadium

Arsenic
Chromium

NC

No unacceptable risk expected
from exposure to surface and
subsurface soil.

1,4-Dichlorobenzene
Nitrobenzene
2-Nitrotoluene

1,4-
Dichlorobenzene

Nitrobenzene

1,4-Dichlorobenzene
Nitrobenzene

COPCs identified for
groundwater after the three-step
screening process are not likely
site-related, as their

Groundwater Arsenic 2-Nitrotoluene 2-Nitrotoluene concentrations were not
Chromium Arsenic Arsenic elevated and did not present
; . unacceptable risk in soil.
Cobalt Chromium Chromium Therefore, no unacceptable risk
Iron Cobalt Cobalt expected from exposure to
Manganese Iron groundwater.
Notes:

COPC = chemical of potential concern
NC = not calculated; no COPCs were identified in the preceding step.

TABLE 2-2

PA/SI Ecological Risk Screening Summary

Media

Ecological Risk
Screening COPCs

Conclusions

Surface and Subsurface Soil

Groundwater

None

None

No unacceptable risk from exposure to soil.

No unacceptable risk from exposure to groundwater.

2.5 Regional Climate

The climate in the Onslow County area is characterized by short, mild winters and long, hot, 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,
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SECTION 2—SITE BACKGROUND

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 MRP Master Project Plans (CH2M HILL, 2008).

2.7 Site Geology and Hydrogeology

Site-specific information was obtained from soil cores collected from depths as great as 25 feet bgs during the
PA/SI for Site UXO-10 (ASR #2.136). Soil boring logs indicated that the soils range from sandy clay and silt to gravel
(CH2M HILL, 2011a). Most of the site is underlain by poorly graded sands with a discontinuous clayey-sand/sandy-
clay layer at approximately 10 to 15 ft bgs. This layer is thickest in the western portion of the site (up to 4 ft thick)
and progressively pinches out toward the east and north, where it is absent on the northeast corner of Site
UXO0-10.

Site-specific hydrogeologic information was derived from the installation of 10 shallow temporary monitoring
wells in the surficial aquifer during the PA/SI. Figure 2-7 depicts the potentiometric surface of the water table on
December 9, 2009 and indicates that groundwater flow is generally to the north. The horizontal hydraulic gradient
ranged from 0.004 foot per foot (ft/ft) from wells TW26 to TW09, to 0.0002 ft/ft from wells TW34 to TWO07, based
upon the December 9, 2009, potentiometric surface map of the water table (CH2M HILL, 2011a).
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SECTION 3

Field Investigation Activities

The Expanded Sl field investigation activities at Site UXO-10 were conducted in September and October 2011.
Field activities were performed in accordance with the Expanded SI Work Plan (CH2M HILL, 2011b), MRP Master
Project Plans (CH2M HILL, 2008), and Explosives Safety Submission (ESS)-111 (CH2M HILL, 2011c). The technical
approach was developed by the MCB CamLej Tier | Partnering Team, which consists of representatives from the
Department of the Navy (Navy), MCB CamLej, USEPA Region 4, and NCDENR.

3.1 MEC Intrusive Investigation Activities

The MEC intrusive investigation was focused on the geophysical anomalies identified during the DGM survey. The
DGM survey covered approximately 10.7 percent (1.1 acre) of the 10-acre area and identified 1,228 geophysical
anomalies for intrusive investigation (Figure 2-6).

The following MEC intrusive investigation field activities were conducted in September and October 2011:

e Reacquisition of the geophysical anomalies identified during the DGM survey as representing potential
subsurface MEC

e Manual digging and identification of the sources of anomalies
e Removal verification and excavation backfilling
e Disposal of material documented as safe (MDAS)

CH2M HILL provided project and site management, quality control (QC), and safety supervision during the
intrusive investigation. USA Environmental, Inc. (USAE) was subcontracted to conduct the reacquisition and
intrusive investigation of the geophysical anomalies and the disposition of material potentially presenting an
explosive hazard (MPPEH) found during the investigation.

At Site UXO-10, USAE reacquired all 1,228 subsurface geophysical anomalies identified during the DGM survey for
excavation using a hand held real time kinematic (RTK) global positioning system (GPS) and placed a flag
approximately 1 ft north of the coordinates of each anomaly.

Excavation of all anomalies was performed by USAE. The UXO teams were composed of at least one UXO
Technician 1ll, one UXO Technician II, and additional UXO technicians. Small hand tools, such as shovels, spades,
trowels, and pry bars, were used to access the source anomaly. If the item did not appear to be ordnance related
(such as scrap metal or other debris), it was moved to the non-MPPEH collection point. Once the item was
removed, the excavation area was rechecked with the EM61 to ensure that all anomaly source material had been
removed. QC inspections were performed by the UXO Quality Control Specialist (UXOQCS) during fieldwork. This
consisted of checking 10 percent of the intrusively investigated anomaly locations using an EM61 to determine if
all detectable metallic items had been removed. Additional quality assurance (QA)/QC removal verification
requirements and analysis were followed, as described the Expanded SI Work Plan (CH2M HILL, 2011b). The one
QC seed buried onsite during the DGM activities was recovered.

Following the 100 percent inspection and 100 percent re-inspection of MPPEH and its designation as MDAS, the
MDAS was placed in a 55-gallon drum. The resulting 3 to 4 pounds of MDAS will be disposed of at a qualified
smelter/recycler upon completion of all the MMRP sites under this contract. A copy of the DD Form 1328-1A for
this material is presented in Appendix F.
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SECTION 4

Intrusive Investigation Results

The data collected during the investigation of each anomaly are documented in Appendix B. Approximately

1,461 pounds of non-MPPEH metallic debris (such as scrap metal and/or other debris) was collected during the
intrusive investigation. MEC was not found at Site UXO-10 during the intrusive investigation. Two of the anomalies
investigated were determined to be MPPEH: one 3.5-inch Practice Rocket, M29A2, warhead and one expended
small arms cartridge casing (Figure 4-1).
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SECTION 5

Conclusions and Recommendations

This section presents conclusions and provides recommendations based upon the PA/SI and Expanded Sl findings.

5.1 Conclusions
5.1.1 Environmental Investigation

The PA/SI preliminary risk-based screening indicated that exposure to Site UXO-10 soil and groundwater would
not result in any unacceptable human health or ecological risks.

5.1.2 MEC Intrusive Investigation

The characterization of Site UX0O-10 through the intrusive investigation of approximately 10 percent of the site
sufficiently characterized the nature and extent of MEC at this site. MPPEH consisting of one 3.5-inch Practice
Rocket, M29A2, warhead and one SAA cartridge case were found at Site UXO-10, none of which contain high
explosives or propellant. In addition, the practice rocket warhead was found in suspected road fill material, and
did not appear to be related to historical range activities. Because no MEC or MPPEH containing explosive
material was found at Site UXO-10, the residual risk from MEC at Site UXO-10 is considered to be low. The lack of
any MPPEH found that would be expected to be associated with the former use of the UXO-10 munitions
response site (MRS), and the probability that the presence of the practice rocket warhead is more likely
attributable to use of the area for maneuver training, merits a determination that there is a low probability
(possible but not probable) of encountering MEC or MPPEH at the MRS.

5.2 Recommendations

Based on the previously presented conclusions, no further action is recommended at Site UXO-10. Because it is
not possible to provide 100 percent assurance that all MEC items have been detected and removed, it would be
prudent to provide "3R" munitions safety awareness training to all Military Construction (MILCON) personnel who
will be conducting subsurface intrusive activities within the MRS and to provide on-call support from MCB CamLej
EOD or a qualified UXO contractor for inspection and disposal of suspected MEC that may be unearthed.
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APPENDIX A

Incrimental Sampling Surface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej,North Carolina

[[station 1D MCB CamLej - . ] .., MR10-DUOL MR10-DUO2 MR10-DUO3
[lsample 1D Background S§ 2X NCssLs Adjusted Industrial Soil RSLs| Adjusted Residential Soil || ;210 py01-5501-09D | MR10-DU01-5501D-09D | MR10-DUO1-SS02-09D | MR10-DUOL-SS03-09D | MR10-DU02-5501-09D | MR10-DU02-5502-09D | MR10-DU02-5503-09D | MR10-DU03-SSO1-09D | MR10-DU03-5502-09D | MR10-DU03-5503-09D
(January, 2010) (November, 2010) RSLs (November, 2010)
Sample Date Mean 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09
[Chemical Name
Explosives (ug/kg)
2-Amino-4,6-dinitrotoluene - - 200,000 15,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 120 190 U 190 U
Total Metals (mg/kg)
Aluminum 5,487 - 99,000 7,700 4,090 3,640 8,940 4,330 4,110 3,440 3,390 6,950 3,390 4,660
Arsenic 0.626 538 16 039 121 0.819 117 0.999 1.04 0778 0.807 7.75 128 161
Barium 145 580 19,000 1,500 14.4 J 135 J 185 15.7 ) 119 J 9.27 J 8.74 J 55.9 12.8 ) 1656 )
Beryllium 0.103 - 200 16 0.076 J 0.0688 J 0.103 J 0.0841 ) 0.0794 J 0.068 J 0.0628 J 0.801 0.155 J 0.201 J
Cadmium 0.033 3 80 7 0.183 J 0.151 J 0217 0.156 J 0286 0.196 J 0.201 J 0395 0.422 0366
Calcium 6,360 - - - 12,000 J 3,340 J 9,080 7,530 20,200 10,700 17,000 42,300 25,500 17,700
Chromium 6.05 38 56 0.29 7.26 737 7.06 77 551 737 2.49 136 564 7.13
Cobalt 0.294 - 30 23 0329 J 0327 J 0.487 J 0336 J 0.705 0.414 J 0.348 J 3.24 0.707 J 1.03
Copper 4.83 700 4,100 310 239 251 463 213 411 2.46 213 111 3.16 439
Cyanide = 028 2,000 160 0.284 U 0.286 U 0287 U 0.285 U 0278 U 0.168 J 0.171 ] 0373 U 0292 U 0.308 U
iron 3,245 150 72,000 5,500 2,000 2,090 3,300 2,140 2,520 1,620 1,520 3,360 1,880 2,050
Lead 123 270 800 400 8.8 961 8.97 g 7.23 552 731 8.02 .84 7.43
Magnesium 238 - - - 276 ) 188 ) 316 J 250 ) 463 ] 282 ) 353 ) 891 468 ) 438 )
Manganese 13.7 65 2,300 180 225 14.4 27 11.9 35.6 196 16.2 326 223 227
Mercury 0.081 1 31 23 0.0388 U 0.039 U 0.033 U 0.0144 J 0.0344 U 0.0347 U 0.034 U 0.0493 U 0.0398 U 0.0406 U
Nickel 121 130 2,000 150 134 1.43 3.15 1.35 3.08 1.97 1.46 7.07 222 2.75
Potassium 116 - - ~ 162 144 ) 224 ) 167 ) 243 ) 197 ) 186 J 550 J 250 ) 285 )
Selenium 0.563 21 510 39 0342 0.288 0391 0383 0272 U 0271 U 0.204 J 1.07 0.281 J 0.441
Sodium 80.9 - - - 284 U 276 U 285 U 275 U 272U 271U 269 U 186 J 88.7 62
Vanadium 8.9 - 520 39 5.48 5.5 7.23 6.55 6.71 4.89 483 183 5.89 7.27
Zinc 10.8 1,200 31,000 2,300 16 16.8 31.9 15 374 193 156 251 15.7 186
Notes:

Shading indicates exceedance of two
times the mean base background
concentration for surface soil

Bold box indicates exceedance of NC SSL

Bold text indicates exceedance of
Adjusted Industrial Soil RSLs

Underline indicates exceedance of
Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to
account for exposure to multiple
constituents

J - Analyte present, value may or may not
be accurate or precise

U - The material was analyzed for, but not
detected

mg/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram
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APPENDIX A

TR-02-1 and Discrete Surface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej, North Carolina

"Station ID MCB CamLej NCSSLs Adjusted Industrial Adjusted idential MR10-SS01 MR10-SS02 MR10-SS03 MR10-SS04 MR10-SS05 MR10-SS06 MR10-SS07 MR10-SS08 MR10-SS09
|[sample ID Background SS 2X o 2010) Soil RSLs Soil RSLs MR10-5501-09D [ MR10-SS01D-09D | MR10-5502-09D | MR10-5503-09D [ MR10-S504-09D | MR10-5505-09D | MR10-5S506-09D | MR10-S507-09D | MR10-5508-09D | MR10-5509-09D
Sample Date Mean anuary, (November, 2010) (November, 2010) 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09 11/04/09
Chemical Name
Volatile Organic Compounds (ug/kg)
Acetone - 24,000 63,000,000 6,100,000 9.9 U 15U 9.7 U 0u 97 100 63 95U 0ou 200
Benzene - 7.3 5,400 1,100 9.9 U 11U 1.1 1.1 14 U 12 U 13 U 2.1) 1.8 14 U
Carbon disulfide - 3,800 370,000 82,000 9.9 U 11U 1.7 2.2 2.8 12U 13U 3 161 14U
Cyclohexane - - 120,000 120,000 9.9 U 11U 9.7 UJ 10U 14 U 12 U 13 U 1.2 1.1 14 U
Ethylbenzene - 8,100 27,000 5,400 9.9 U 11U 9.7 UJ 121 14 U 12U 13U 3.1 4.2) 14 U
Methyl acetate - - 29,000,000 7,800,000 9.9 UJ 11 UJ 9.7 UJ 10 UJ 6.2 ) 12 UJ 13 UJ 9.5 UJ 10 UJ 14 UJ
[[Methylcyclohexane - - - - 99U 11U 0.4 0.58 J 14 U 12U 13 U 16 1.4 14 U
"Toluene - 5,500 820,000 500,000 9.9 U 11U 151 151 1.6 12 U 13 U 3 3.6 14 U
1\
Semivolatile Organic Compounds (pug/kg)
2-Methylnaphthalene - 1,600 370,000 31,000 12 v 12U 11U 9.1 2.8 24 12 v 12U 1 U 14 U
Benzo(a)anthracene - 180 2,100 150 1.7 12U 6.6 J 15 12 42 2.7 6J 191 14U
Benzo(a)pyrene - 59 210 15 231 12U 83 15 16 63 12U 5.4 11U 24
Benzo(b)fluoranthene - 600 2,100 150 26 12 U 14 37 27 110 5.8 7.8 4] 14 U
Benzo(g,h,i)perylene - 360,000 1,700,000 170,000 2.3) 12U 12 15 19 38 3.2 6.1 3.4 2.2)
Benzo(k)fluoranthene - 5,900 21,000 1,500 12 U 12 U 5.6 12 ) 8.7 38 12 U 24) 1.6 14 U
Caprolactam - 18,000 31,000,000 3,100,000 290 U 280 U 260 U 290 U 280 U 280 U 290 U 270 U 260 U 100 J
Chrysene - 18,000 210,000 15,000 290 U 280 U 260 UJ 290 U 280 U 77 ) 290 U 270 U 260 U 320U
Dibenz(a,h)anthracene - 190 210 15 12U 12U 11U 3.6 12U 9.2 12U 12U 11U 14 U
Fluoranthene - 330,000 2,200,000 230,000 2.3 12 U 15 25 26 220 4.8 ) 8.5 3.7 4.2
Fluorene - 56,000 2,200,000 230,000 12U 12U 1u 12U 12U 6.2 12U 12U 1u 14U
Indeno(1,2,3-cd)pyrene - 2,000 2,100 150 2.1) 12 U 8.8 12 16 44 12 U 4.3 3.2J 2.7)
Phenanthrene - 57,000 17,000,000 1,700,000 12U 12U 6.5 100 1) 130 2.8 6.1) 2) 44)
Pyrene - 220,000 1,700,000 170,000 24) 12 U 14 30 25 160 4.8 ) 10 J 3.6)J 4.1
plosives (ug/kg)
1,3-Dinitrobenzene - - 6,200 610 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 300 J
2-Amino-4,6-dinitrotoluene - - 200,000 15,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 120
Perchlorate - - 72,000 5,500 247 U 239U 222U 246 U 238U 243 U 247 U 235U 1.49 ) 2.74 U
PETN - - - - 640 U 640 U 640 U 640 U 640 U 640 U 640 U 640 U 640 U 1,800 J
Tetryl - - 250,000 24,000 190 UJ 190 UJ 190 UJ 220) 190 UJ 190 UJ 190 UJ 190 UJ 190 UJ 190 UJ
Total Metals (mg/kg)
Aluminum 5,487 - 99,000 7,700 7,390 3,930 2,630 6,020 8,280 7,960 2,070 3,850 3,260 1,630
Arsenic 0.626 5.8 1.6 0.39 1.05 0.551 0.628 14 1.46 1.39 0.439 1.02 1.07 0315 J
Barium 14.5 580 19,000 1,500 13.2) 8.53 ) 4.67) 16.8 ) 209 ) 18 ) 7.19) 8.59 J 8.98 J 4.85)
Beryllium 0.103 - 200 16 0.308 U 0.298 U 0.276 U 0.108 J 0.0814 J 0.0714 ] 0.304 U 0.106 J 0.112 J 0.328 U
Cadmium 0.033 3 80 7 0.308 U 0.298 U 0.276 U 1.08 0.353 0.183 J 0.304 U 0.303 0.37 0.328 U
Calcium 6,360 - - - 468 529 10,900 29,100 8,640 1,840 869 27,300 115,000 739
Chromium 6.05 3.8 5.6 0.29 7.07 3.66 3.58 8.74 7.82 7.59 2.81 5.93 7.3 24
Cobalt 0.294 - 30 2.3 0.324 ) 0.744 U 0.326 J 0.653 J 0.618 J 0.473 ) 0.76 U 0.513 J 0.443 J 0.82 U
Copper 4.83 700 4,100 310 1.31 1.05 1.88 7.24 5.84 3.64 2.02 3.11 2.1 2.54
Iron 3,245 150 72,000 5,500 3,420 1,850 1,090 2,900 4,260 4,240 1,120 1,760 1,690 849
Lead 123 270 800 400 4.49 3.78 4.44 8.47 11.9 8.42 9.78 4.45 3.26 5.2
Magnesium 238 - - - 158 J 101 J 259 J 643 J 366 J 249 ) 130) 526 1,480 67.9 ]
|[Manganese 13.7 65 2,300 180 46 491 14.8) 20.6 38.5 18.4 135 17.4) 221 7.56 J
Mercury 0.081 1 31 2.3 0.0422 U 0.0359 U 0.033 U 0.0381 U 0.02 ) 0.0167 J 0.0349 U 0.0333 U 0.0339 U 0.0452 U
Nickel 1.21 130 2,000 150 1.82 1.04 1.39 2.34 3.11 2.53 0.977 1.74 1 0.782
Potassium 116 - - - 137 ) 96.8 J 174 ) 400 J 302 J 291 ) 114 ) 270 246 ) 73.8 )
Selenium 0.563 2.1 510 39 0.335 0.396 0.188 J 0.299 U 0.226 J 0.349 0.339 0.408 0.275 U 0.287 )
Sodium 80.9 - - - 308 U 298 U 276 U 106 J 283 U 291 U 304 U 74.1) 284 ) 328 U
Vanadium 8.9 - 520 39 9.72 5.61 3.88 10.6 11.2 11.2 3.07 6.17 6.41 2.61
Zinc 10.8 1,200 31,000 2,300 4.1 4.86 ) 16.9 J 153 36.1 21.3 2291 17 ) 125 6.62 J
Total Petroleum Hydrocarbons
TPH-diesel range (ug/kg) - - - - 8,290 U 8,010 U 13,700 18,400 7,970 U 30,300 31,700 26,800 10,800 47,700

Notes:
Shading indicates exceedance of two times the
mean base background concentration for
surface soil

[Bold box indicates exceedance of NC SSL |

Underline indicates exceedance of Adjusted
Residential Soil RSLs

RSLs were adjusted for noncarcinogens to
account for exposure to multiple constituents

J - Analyte present, value may or may not be
accurate or precise

U - The material was analyzed for, but not
detected

UJ - Analyte not detected, quantitation limit
may be inaccurate

mg/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram
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APPENDIX A

Subsurface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej, North Carolina

[[station 1D ) ) . ) ,,, MR10-1501 MR10-1502 MR10-1503 MR10-1504 MR10-1505 MR10-1506 MR10-1507 MR10-1508 MRL
[lsampte 1D MCB CamLej Background NCSSLs Adjusted Industrial Soil RSLs | Adjusted Residential Soil RSLs || “y;z14.1501.2-3-09D | MR10-1502-8-10-09D | MR10-1503-10-11-09D | MR10-1504-13-14-09D | MR10-1S05-12-13-09D | MRI10-IS06-12-13-09D | MR10-1507-6_5-7-09D | MRL0-1S08-9-10-09D | MR10-1509-13-14-09D
SB 2X Mean (January, 2010) (November, 2010) (November, 2010)

[lsampte pate 12/09/09 12/10/09 12/09/09 12/09/09 12/09/09 12/09/09 12/08/09 12/10/09 12/07/09
[Chemical Name

Volatile Organic Compounds (ug/kg)

Benzene - 73 5,400 1,100 0.89 J 10 UJ 12U 12U 1u 1u 11U 12U 94U
Carbon disulfide - 3,800 370,000 82,000 11U 10U 12U 12U 11U 1u 14 12U 94U
Chioroform - 340 1,500 290 11U 10 UJ 12U 12U 11U 1u 11U 12U 053]
Ethylbenzene - 8,100 27,000 5,400 45 10 UJ 12U 12U 11U 1u 11U 12U 94U
Methylcyclohexane - - - - 0.74 | 10U 12U 12U 11U 1u 11U 12U 94U
ITrichlorofluoromethane (Freon-11) - 24,000 - - 11U 10U 12U 12U 11U 11U 11U 12U 9.4 U
Xylene, total - 6,000 260,000 63,000 6.1 10 UJ 12U 12U 11U 1u 11U 12U 94U
Semivolatile Organic Compounds (pg/kg)

2,6-Dinitrotoluene - - 62,000 6,100 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
2-Methylnaphthalene - 1,600 370,000 31,000 1u 12U 11U 1u 11U 1u 13U 12U 12U
Fluorene - 56,000 2,200,000 230,000 11U 12U 11U 1u 11U 1u 13U 12U 12U
|INaphthalene - 210 18,000 3,600 1u 12U 11U 1u 11U 1u 13U 12U 12U
HExplosives (ng/kg)

||1,3,5-Trinitrobenzene - - 2,700,000 220,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
[[Hnax - - 4,900,000 380,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
RDX - - 24,000 5,500 190 U 190 U 190 U 210 190 U 190 U 190 U 80 150 J
ITotal Metals (mg/kg)

Aluminum 10,369 -~ 99,000 7,700 1,820 12,300 3,530 4,070 2,370 8,910 13,600 5,890 10,800
Arsenic 2.12 5.8 16 0.39 1.43 1.38 0.295 0.369 0.284 0.357 ~ 7.71 0.549 0.59
Barium 16.6 580 19,000 1,500 7.69 J 136 3.25 42 335 22 256 533 149
Beryllium 0.165 -~ 200 16 132U 0.169 J 0.269 U 0.269 U 0.264 U 0.0771) 0572 0.069 J 0.126 )
Cadmium 0.023 3 80 7 0.634 ) 0.284 U 0.269 U 0.269 U 0.264 U 0.266 U 0312 U 0.287 U 0.284 U
Calcium 441 - - - 264,000 58.5 J 269 U 269 U 101 266 U 292 ) 68.7 ) 282 )
Chromium 145 338 56 0.29 12.5 18.1) 3.64 7.0 2.45 6.77 20.2 7.06 9.07
Cobalt 0.822 - 30 23 33U 0.549 J 0.672 U 0.672 U 0.661 U 0.452 ) 9.51 0.718 U 0.439 J
Copper 2.56 700 4,100 310 2.64 U 31 0.79 0.635 0.671 1.42 6.17 141 1.92
iron 5,439 150 72,000 5,500 2,560 3,150 557 641 390 1,190 12,100 1,020 2,010
||ead 8.49 270 800 400 3.96 U 5.19 2.39 2.66 2 3.42 9.82 323 71
[IMagnesium 363 - - - 3,640 459 J 82.7) 98 J 56.9 ) 195 J 1,280 148 ) 385
|[Manganese 9.25 65 2,300 180 382 8.62 256 279 165 465 58.2 ) 3.67 8.96 )
[IMercury 0.071 1 31 23 0.036 U 0.0382 U 0.0349 U 0.0338 U 0.0351 U 0.033 U 0.0382 U 0.0362 U 0.0337 U
[INickel 227 130 2,000 150 264 U 1.94 0.449 ) 0.598 0379 ) 1.98 17 0.752 1.85
Potassium 361 - - - 555 J 754 1751 194 J 149 ) 291 1,340 299 J 517
Selenium 0.505 21 510 39 132U 0.238 ) 0.269 U 0.269 U 0.264 U 0.266 U 0312 U 0.287 U 0.284 U
Sodium 68.3 -~ - - 632 284 U 269 U 269 U 264 U 266 U 312U 287 U 284 U

anadium 17.2 - 520 39 9.27 224 4.05 3.96 2.82 5.74 32 7.73 10.6

Zinc 6.59 1,200 31,000 2,300 94 6.11 15 14 1.04 ] 2.46 615 2.29 4.04
ITotal Petroleum Hydrocarbons

No Detections

Notes:

Shading indicates exceedance of two times the mean base
background concentration for subsurface soil

| Bold box indicates exceedance of NC SSL |
Bold text indicates exceedance of Adjusted Industrial Soil
RSLs
Underline indicates exceedance of Adjusted Residential Soil
RSLs

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

J - Analyte present, value may or may not be accurate or
precise

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

mg/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram
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APPENDIX A

Subsurface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej, North Carolina

[[station 1D ) ] o ] o b-1s09 MR10-510 MR10-I511 MR10-1512 MR10-I513 MR10-I514 MR10-1515 MR10-1516 MR10-1517
[lsampte 1D MCB CamLej Background NCSSLs Adjusted Industrial Soil RSLs | Adjusted Residential Soil RSLs | /214 1509D-13-14-09D | MR10-1510-4-5-09D | MR10-I511-12-13-09D | MR10-1512-13-14-09D | MR10-I513-6-7-09D | MRI0-IS14-12-13-09D | MRI0-IS15-12-13-09D | MR10-I516-12-13-09D | MR10-1517-13-14-09D
SB 2X Mean (January, 2010) (November, 2010) (November, 2010)
(lsample Date 12/07/09 12/09/09 12/07/09 12/09/09 12/08/09 12/08/09 12/09/09 12/09/09 12/07/09
Chemical Name
Volatile Organic Compounds (ug/kg)
Benzene - 73 5,400 1,100 12U 10U 10U 1y 11U 95U 10U 11U 93U
Carbon disulfide - 3,800 370,000 82,000 12y 10U 10U 1y 11U 95U 10U 11U 93U
Chioroform - 340 1,500 290 12U 10U 10U 1y 11U 95U 10U 11U 93U
Ethylbenzene - 8,100 27,000 5,400 12y 10U 10U 1y 11U 95U 10U 11U 93U
Methylcyclohexane - - - - 12U 10U 10U 1y 11U 95U 10U 11U 93U
ITrichlorofluoromethane (Freon-11) - 24,000 - - 12U 10U 10U 11U 11U 9.5 U 0ou 11U 9.3 U
Xylene, total - 6,000 260,000 63,000 12U 10U 10U 1y 1u 95U 10U 63 93U
Semivolatile Organic Compounds (pg/kg)
2,6-Dinitrotoluene - - 62,000 6,100 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
2-Methylnaphthalene - 1,600 370,000 31,000 12U 12U 11U 12U 23 12U 12U 11U 12y
Fluorene - 56,000 2,200,000 230,000 12U 12U 21 12y 13U 12U 12y 11U 12U
[INaphthalene - 210 18,000 3,600 12U 12U 271 12U 13U 12U 12Uy 11U 12y
HExplosives (ng/kg)
[|,3,5-Trinitrobenzene - - 2,700,000 220,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
[lHmx - - 4,900,000 380,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 96 ) 190 U
RDX - - 24,000 5,500 110 190 U 190 U 160 270 J 190 U 1701 190 U 140
ITotal Metals (mg/kg)
Aluminum 10,369 - 99,000 7,700 5,570 16,000 J 6,730 6,440 12,800 ) 10,500 12,400 ) 3,990 J 13,500
Arsenic 212 58 16 039 0.268) 25 0677 029 2.13 3.98 7.02 1.62 0.486
Barium 166 580 19,000 1,500 8.94 27 7.01 8.96 345 111 122 5.59 173
Beryllium 0.165 - 200 16 0.0683 J 0.165 J 00714 J 0.0608 J 0.436 0131 0.167 ) 027U 0131
Cadmium 0023 3 80 7 0301 U 0291 U 0272 U 0283 U 03230 0296 U 0292 U 027U 0285 U
Calcium 441 - -~ -~ 713 ) 1,080 415 208 J 364 450 104 ) 65.3 J 130
Chromium 145 38 56 029 554 131 5.05 789 17.9 107 128 382 111
Cobalt 0.822 - 30 23 0.752 U 0.767 0.679 U 0.708 U 2.94 0.301J 0.36 ) 0.675 U 0.507 J
Copper 256 700 4,100 310 0.811 26 11 111 3.55 2.96 313 0532 2.02
iron 5,439 150 72,000 5,500 1,050 7,350 7,050 504 5,800 4,790 7,240 975 2,070
|[cead 8.49 270 800 400 357 4.64 324 321 104 4.81 475 1.96 5.01
[[Magnesium 363 - - - 163 390 170 128 784 294 J 332 97.7 ) 362
[IManganese 9.25 65 2,300 180 5.48 ) 113) 4.02 ) 428 18.1) 5.55 ) 6.99 J 233 712
[IMercury 0071 1 31 23 00352 U 0.0209 J 0033 U 00373 U 0.0438 U 0.0375 U 0.0401 U 0.0341 U 0.0117 J
[INicket 227 130 2,000 150 0.999 39 0.863 1.03 6.65 1.46 1.75 0611 215
Potassium 361 - - - 263 J 471 ) 314 242§ 1,150 J 531 747§ 233 564
Selenium 0.505 21 510 39 0301 U 0257 0272 U 0283 U 0229 0.876 0483 027U 0285 U
Sodium 68.3 - - - 301U 224 272U 283 U 525 296 U 269 J 88.9 ) 285 U
anadium 172 - 520 39 6.74 23 7.66 529 30.1 167 213 6.38 1138
Zinc 6.59 1,200 31,000 2,300 212 6.38 2.25 1.76 15.8 416 4.83 1.63 4.47
ITotal Petroleum Hydrocarbons
No Detections

Notes:

Shading indicates exceedance of two times the mean base
background concentration for subsurface soil

| Bold box indicates exceedance of NC SSL |
Bold text indicates exceedance of Adjusted Industrial Soil
RSLs
Underline indicates exceedance of Adjusted Residential Soil
RSLs

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

J - Analyte present, value may or may not be accurate or
precise

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

mg/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram
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APPENDIX A

Subsurface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej, North Carolina

[[station 1D ) ) . ) ,,, MR10-I518 MR10-1519 MR10-1520 MR10-1521 MR10-1522 MR10-1523 MR10-1524 MR10-1525
[lsampte 1D MCB CamLej Background NCSSLs Adjusted Industrial Soil RSLs | Adjusted Residential Soil RSLs | ;214 1518.4-5.00D | MR10-1519-12-13-09D | MR10-1519D-12-13-09D | MR10-1S20-9-10-09D | MR10-1521-12-13-09D | MR10-1522-11-13-09D | MR10-I523-13-14-09D | MR10-1524-12-13-09D | MR10-I525-6-7-09D
SB 2X Mean (January, 2010) (November, 2010) (November, 2010)

[lsampte pate 12/08/09 12/07/09 12/07/09 12/09/09 12/10/09 12/10/09 12/10/09 12/10/09 12/08/09
[Chemical Name

Volatile Organic Compounds (ug/kg)

Benzene - 73 5,400 1,100 12U 12U 11U 11U 11U 87U 10U 91U 12U
Carbon disulfide - 3,800 370,000 82,000 2] 12U 11U 11U 11U 87U 10U 91U 12U
Chloroform - 340 1,500 290 12U 12U 11U 11U 11U 87U 0.58 J 91U 12U
Ethylbenzene - 8,100 27,000 5,400 12U 12U 11U 11U 11U 87U 10U 91U 12U
Methylcyclohexane - - - - 12U 12U 11U 11U 11U 87U 10U 91U 12U
ITrichlorofluoromethane (Freon-11) - 24,000 - - 12U 12U 11U 11U 11U 87U 10U 9.1U 12U
Xylene, total - 6,000 260,000 63,000 12U 12U 1u 11U 1u 87U 10U 91U 12U
Semivolatile Organic Compounds (pg/kg)

2,6-Dinitrotoluene - - 62,000 6,100 190 U 190 U 701 190 U 190 U 190 U 110 190 U 190 U
2-Methylnaphthalene - 1,600 370,000 31,000 14U 12U 13U 11U 11U 1u 11U 12U 14U
Fluorene - 56,000 2,200,000 230,000 14U 12U 13U 11U 11U 1u 11U 12U 14U
|INaphthalene - 210 18,000 3,600 14U 12U 13U 11U 11U 1u 11U 12U 14U
HEprosives (ng/kg)
||1,3,5-Trinitrobenzene - - 2,700,000 220,000 190 U 190 U 120 190 U 190 U 190 U 190 U 190 U 190 U
[[Fnax - - 4,900,000 380,000 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
RDX - - 24,000 5,500 190 U 190 U 190 U 200 J 190 U 110 J 100 J 66 190 U
ITotal Metals (mg/kg)

Aluminum 10,369 - 99,000 7,700 16,900 ) 14,400 15,800 6,590 1,900 8,270 3,330 14,100 19,100
Arsenic 2.12 5.8 16 0.39 115 6.69 ~ 9.05 0.224 J 0.183 J 0.498 0.235 J ~ 8 4.04
Barium 16.6 580 19,000 1,500 403 172 166 591 2.98 144 45 20.9 63.4
Beryllium 0.165 - 200 16 0.431 0.197 ) 0.213 ) 0.0587 ) 0.265 U 0.0565 J 0.282 U 0.216 J 0.688
Cadmium 0.023 3 80 7 0.338 U 0.298 U 0.318 U 0.275 U 0.265 U 0.268 U 0.282 U 0.298 U 0.338 U
Calcium 441 -~ - - 557 695 613 239 ) 92 258 J 282 U 275 ) 1,090
Chromium 145 338 56 0.29 23.6 16.1 175 5.61 242) 6.22 ) 2.04 20.7 ) 33.0
Cobalt 0.822 - 30 23 0.911 0.487 J 0.514 J 0.689 U 0.663 U 0.382 ) 0.704 U 0.525 ) 2.27
Copper 2.56 700 4,100 310 311 6.27 5.95 0.866 0.354 ) 0.816 0377 ) 7.94 963
iron 5,439 150 72,000 5,500 6,620 6,940 7,820 513 729 1,270 586 9,840 8,930
|[cead 8.49 270 800 400 971 6.73 73 251 215 2.98 2.4 771 139
[IMagnesium 363 - - - 889 478 548 125 63 146 J 88.6 ) 468 1,300
|[Manganese 9.25 65 2,300 180 189 J 7.78 ) 8.78 ) 29 229 335 272 6.45 229
[IMercury 0.071 1 31 23 0.0206 J 0.0416 U 0.0406 U 0.033 U 0.035 U 0.0336 U 0.033 U 0.0209 J 0.0199 J
[INickel 227 130 2,000 150 367 231 243 0.891 0.396 J 174 0514 238 11.9
Potassium 361 - - - 1,490 J 783 833 239 J 106 J 220 J 194 ) 825 J 1,980
Selenium 0.505 21 510 39 0338 U 0.645 0.653 0275U 0.265U 0.268 U 0282 U 055 0.358
Sodium 68.3 -~ - - 338 U 298 U 318 U 92 265 U 268 U 282 U 298 U 887

anadium 17.2 - 520 39 34 292 38 4.97 222 6.57 42 349 476

Zinc 6.59 1,200 31,000 2,300 165 5.99 6.32 155 118 2.26 1.46 6.19 26.1
ITotal Petroleum Hydrocarbons

No Detections

Notes:

Shading indicates exceedance of two times the mean base
background concentration for subsurface soil

| Bold box indicates exceedance of NC SSL |
Bold text indicates exceedance of Adjusted Industrial Soil
RSLs
Underline indicates exceedance of Adjusted Residential Soil
RSLs

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

J - Analyte present, value may or may not be accurate or

precise
R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

mg/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram
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APPENDIX A

Subsurface Soil Analytical Results

Site UXO-10, D-11A Flame Tank and Flame Thrower Range
MCB CamlLej, North Carolina

[Istation 1D ] ] o ] o MR10-1526 MR10-1527 MR10-1528 MR10-1529 MR10-1530 MR10-1531 MR10-1532
[lsampte 1D MCB CamLej Background NCSSLs Adjusted Industrial Soil RSLs | Adjusted Residential Soil RSLs | 1215,1526.12-13-09D | MR10-1527-12-13-09D | MR10-15270-12-13-09D | MR10-1528-14-15-09D | MR10-1529-12-13-09D | MR10-1530-13-14-09D | MR10-1531-13-14-09D | MR10-1531D-13-14-09D | MR10-1532-4-5-09D
SB 2X Mean (January, 2010) (November, 2010) (November, 2010)
(lsample Date 12/08/09 12/10/09 12/10/09 12/08/09 12/10/09 12/10/09 12/10/09 12/10/09 12/08/09
Chemical Name
Volatile Organic Compounds (ug/kg)
Benzene - 73 5,400 1,100 96U 10U 12U 10U 93U 1y 14U 12U 10U
Carbon disulfide - 3,800 370,000 82,000 9.6 U 10U 12U 10U 93U 1y 140 12U 10U
Chioroform - 340 1,500 290 96U 10U 12U 10U 93U e 140 12U 10U
Ethylbenzene - 8,100 27,000 5,400 9.6 U 10U 12U 10U 93U 1y 140 12U 10U
Methylcyclohexane - - - - 96U 10U 12U 10U 93U 1y 14U 12U 10U
ITrichlorofluoromethane (Freon-11) - 24,000 - - 1.6 0ou 12U 10U 9.3 U 11U 14U 12U 0ou
Xylene, total - 6,000 260,000 63,000 96U 10U 12U 10U 93U 1y 14U 12U 10U
Semivolatile Organic Compounds (pg/kg)
2,6-Dinitrotoluene - - 62,000 6,100 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U
2-Methylnaphthalene - 1,600 370,000 31,000 1y 12U 1nu 12U 2u e 2u 13U 2u
Fluorene - 56,000 2,200,000 230,000 1y 12U 1u