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EXECUTIVE SUMMARY

From June 1, 1999 through April 2002, J.A. Jones Environmental Services Company
(J.A. Jones) implemented the selected approach as outlined in the April 1, 1996
Corrective Action Plan (CAP) prepared by Law Engineering and Environmental Services,
Inc. (Law) at the Building 900 site. The selected remedial approach consisted of the
installation and operation of an air sparging and soil vapor extraction remediation
treatment system. The soil and groundwater treatment system was designed to prevent
migration of the dissolved groundwater contaminant plume and reduce groundwater
contaminant concentrations in the area of Building 900 to site rehabilitation levels
regulated by the NCDENR. Air sparging volatilizes dissolved hydrocarbons present in
the groundwater and soil vapor extraction collects vapors generated during air sparging.
Groundwater monitoring assists in maintaining optimum treatment system performance
and tracks petroleum-impacted groundwater migration/attenuation in order to verify
remediation progress.

J.A. Jones completed installation and began operation of the Building 900 treatment
system on July 20, 1999. Groundwater samples were collected in June (baseline event
prior to system start up), August, September and October of 1999 from each of the on-site
monitoring wells during the first quarter of system operation and quarterly thereafter
through April 2002. Samples were analyzed for volatile organic compounds (VOC’s) by
USEPA Methods 601 and 602; semivolatile organic compounds by USEPA Method 625;
and lead by USEPA Method 504.1. Results from the quarterly events of groundwater
analysis and air quality samples can be found under Appendix A and B respectively.

The interpreted extent of the dissolved volatile aromatic hydrocarbon contaminant plume,
above the 15A NCAC 2L groundwater quality standards, encompassed the area from the
location of UST 900 on the west side of Building 900, extending to the west and
northwest to the locations of monitoring wells MW-10 and 78GW23. Since the June 23,
1999 sampling event, detected concentrations of volatile aromatic hydrocarbons have
been reduced significantly.

The interpreted extent of the dissolved polynuclear aromatic hydrocarbon (PAH)
contaminants, above the 15A NCAC 2L groundwater quality standards, in the vicinity of
UST 900 has remained about the same since the initial groundwater sampling event
conducted just prior to start up of the treatment system. Since December 2000, the
concentrations of polynuclear aromatic hydrocarbons have, however, been reduced by up
to 50% of their originally detected concentrations at all locations.

The interpreted extent of dissolved lead in the vicinity of the former location of UST 900
varies from one sampling event to the next; however, the most recent concentrations have
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been reduced below the 15A NCAC 2L groundwater quality standards in the immediate
vicinity of the treatment system in all monitoring wells except MW-6.

According to the groundwater elevation data collected by J.A. Jones, the direction of
groundwater flow is estimated to be predominantly toward the west, in the direction of
monitoring well 78GW23.

The total mass of VOCs removed by the soil vapor extraction system and the overall
reduction in contaminant concentrations within the dissolved petroleum contaminant
plume indicates that the air sparge/soil vapor extraction treatment system is effective in
volatilizing the petroleum hydrocarbons present in the groundwater at the Building 900
site.

J.A. Jones recommends that monitoring wells in the network continue to be gauged on a
monthly basis to evaluate groundwater flow directions and response to groundwater
treatment system operation. J.A. Jones also recommends evaluating the Building 900 site
condittons to determine whether the site can be reclassified to an “intermediate” or “low
risk” based on Risk Based Assessment and Cotrective Action for Petroleum (RBCA)

Criteria.
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SECTION 1.0

INTRODUCTION

As part of the installation, operation, and maintenance of the soil and groundwater
treatment system at Building 900 located on Camp Lejeune, North Carolina, J.A. Jones
Environmental Services Company (J.A. Jones) has been retained by the Department of
the Navy Atlantic Division, Naval Facilities Engineering Command
(NAVFACENGCOM), to prepare this Annual Monitoring Report. The purpose of this
report 1s to present the findings and recommendations associated with the continuing
operation of the soil and groundwater treatment system and groundwater monitoring
activities, during the period from June 1999 through April 2002.

This Annual Monitoring Report is organized into four sections of text including tables
that present historical analytical data from sampling events and groundwater elevations at
the site. Figures provided in this report present groundwater elevation contour maps
detailing groundwater flow patterns and dissolved contaminant plume isopleth maps,
which present the distnbution of the volatile aromatic and polynuclear aromatic
hydrocarbons detected above North Carolina Department of Environment and Natural
Resources (NCDENR) groundwater quality standards. Also included are two appendices
that present the laboratory data from the groundwater monitoring wells and soil vapor
extraction system sampling events.

Section 1.0 Introduction includes the site history, an operational overview of the soil
and groundwater treatment system, the operations and maintenance objectives, the
sampling and analyses requirements.

Section 2.0 Operations and Maintenance provides a summary of the operation of the
soil and groundwater treatment system including any problems encountered and
troubleshooting required during system operation.

Section 3.0 Analytical Summary presents a summary of the analytical results from the
air effluent samples collected from the soil vapor extraction system and the groundwater
samples collected from the on site monitoring wells.

Section 4.0 Conclusions and Recommendations addresses the conclusions and any

recommendations from the annual operation of the soil and groundwater treatment
system, and quarterly groundwater monitoring well sampling events.

Contract Number N62470-93-D-3033 1-1 Task Order No.56/Bldg 900



1.1 SITE HISTORY

Building 900 is located on the Camp Lejeune Marine Corps Base North Carolina
(N340,530, E 2,502,760 based on map measurement). Figure 1-1 provides a layout of
the Building 900 site.

According to information provided in the CAP, dated Apml 1, 1998, prepared by Law,
petroleum-impacted soil and groundwater present at the site were suspected to be caused
by a release of diesel fuel and possibly gasoline from the former 5,000-gallon
underground storage tank (UST 900). UST 900 was reportedly installed in 1972, and was
removed by Geoscience, Inc. on November 21, 1994. Approximately 33 cubic yards of
petroleum-impacted soil was removed at the time of tank removal. The horizontal and
vertical extent of the petroleum-impacted soil and groundwater are documented in the

CAP.

A draft work plan, prepared by J.A. Jones, outlining the required construction activities
associated with the installation of the groundwater treatment system, was submitted for
approval in January 1999. The work plan was revised and approved on April 4, 1999.
Construction activities, including installation of the air sparging and soil vapor extraction
wells and installation of the air sparging and soil vapor extraction piping, and
construction of the treatment building foundation were started on June 1, 1999 and
completed on July 19,1999. The treatment equipment was tested in the field, and the
electrical service connections were completed on July 19, 1999. The soil and
groundwater treatment system was started on July 20, 1999 and has operated
continuously, except during occasional maintenance repairs, power outages, and quarterly
groundwater sampling events.

This Annual Monitoring Report documents the operation and performance of the soil and
groundwater treatment system throughout its operation from July 20, 1999 through April
2002.

1.2 SOIL AND GROUNDWATER TREATMENT SYSTEM

The soil and groundwater treatment system was designed to prevent migration of the
dissolved groundwater contaminant plume and reduce groundwater contaminant
concentrations in the area of Building 900 to site rehabilitation levels regulated by the
NCDENR. These site rehabilitation levels are provided in the North Carolina
Administrative Code (NCAC) Title 15A Subchapter 2L - Classifications and Water
Quality Standards Applicable to the Groundwaters of North Carolina. According to the
Corrective Action Plan, dated April 1, 1998, prepared by Law, the primary groundwater
contaminants identified at the site are benzene, toluene, ethylbenzene, xylenes (total),
naphthalene, lead, and bis(2-ethylhexyl)phthalate. The maximum detected groundwater
concentrations of these contaminants presented in the CAP, the maximum detected
concentrations from the Apnl 2002 sampling event, the percent reduction, and their
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corresponding site rehabilitation levels, as established in NCAC Title 15A Subchapter
2L, are provided in the table below:

Summary Table
North Carolina Groundwater Quality Standards and Site Target Cleanup Concentrations

Groundwater Constituent Maximum Maximum Percent NCDENR
Detected Detected Reduction Reg.
from CAP | Concentration Limit
April 2002
Benzene 2,095 pg/i 330 pg/l 84.25% 1.0 pg/l
Toluene 6,525 ng/l 140 pg/l 97.85% 1,000 pg/l
Ethylbenzene 2,100 pg/l 760 pg/l 63.81% 29 ng/l
Total Xylenes 9,350 pg/l 1340 pg/l 85.67% 530 ng/l
Naphthalene 524 pg/l 170 pg/l 67.56% 21 pg/l
Lead 645 pg/l 15.7 pg/i 97.57% 15 pg/l
Bis(2-ethylhexyl)phthalate 10.7 pg/l 54 pg/l <504.%> *
Cis-1,2-dichloroethene 4,500 pg/l 2400 pg/l 46.67% 70 pg/l

The asterisk (*) indicates that no numerical standard has been established. As a result,
according to NCAC Title 15A Subchapter 2L, the target rehabilitation concentration is
the laboratory detection limit.

The soil and groundwater treatment system installed at the site consists of four air sparge
wells and four soil vapor extraction wells. Soil vapor is recovered through four 2-inch
diameter, 0.02-inch slot width Circumslot™ polyvinyl chloride (PVC) well screens
connected to a positive displacement blower. Moisture generated from the soil vapor
extraction process is removed using an air/water separator and any particulate is removed
through a filter pror to the positive displacement blower.

Compressed air 1s supplied to the four air sparge wells by a rotary vane air compressor
located in the treatment building through 1-inch diameter Air-Pro™ high density
polyethylene (HDPE) compressed air pipe. A coalescing filter inline with the compressed
air removes trace oils and lubricants that may be present in the compressed air.

Each air sparge well is constructed of approximately 1 foot of 2-inch diameter schedule
40 PVC well casing coupled with 2-inch diameter, 0.02-inch slot width Circumslot™
PVC well screen installed to an approximate well completion depth of 5.5 feet below land
surface (bls). A flush-mounted steel well vault protects and provides access to a
flowmeter and air regulator with pressure gauge. In addition, the steel well vault
maintains a surface seal protecting the integrity of the well at the surface. Recovered soil
vapor is discharged directly to the atmosphere.
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Moisture removed from the air/water separator is conveyed to a vertical polyethylene
storage tank using a centrifugal transfer pump. An assembly of intrinsically safe water
level switches within the air/water separator controls the centrifugal pump. The level
switches cause the following responses based on water level conditions:

o The first (i.e., lowest) high-level switch will activate the centrifugal transfer
. pump, which will operate until the low level switch interrupts power to the pump;
e The second high-level switch will shut down the soil vapor extraction and air
sparge systems, causing an alarm condition. Manual restart is required to

continue operation after this switch is triggered.

Condensate accumulated in the compressed air receiver is transferred to the vertical
storage tank using an electronically timed condensate drain. The polyethylene storage
tank has a high-level switch that will shut down the soil vapor extraction and air sparge
systems, causing an alarm condition. Like the air/water separator, manual restart is
required to continue operation after the switch is activated.

The soil and groundwater treatment systerm is equipped with an auto-dialer located in the
control panel to alert J.A. Jones in the event of an emergency or the system shuts down

unexpectedly.

1.3  OPERATIONS AND MAINTENANCE REQUIREMENTS

Scheduled operation and maintenance inspections were performed weekly to maintain the
performance and operation of the treatment equipment, to inspect moisture accumulation
level in the storage tank, and to collect and record instrumentation readings.
Instrumentation readings include air sparge and soil vapor extraction pressure, vacuum,
and flow rate at the wells and within the treatment building. The frequency of the
scheduled operations and maintenance inspections are presented as follows.

Event Description Frequency

Record Instrumentation Readings Monthly

Verify Proper Operation of Fail Safe Conditions Monthly

Service Equipment As Required by the
Manufacturer’s Instructions

Measure and Record Groundwater Elevations Monthly

Collect Groundwater Monitoring Well Samples Monthly for 1% Quarter,
then Quarterly thereafter

Collect Soil Vapor Extraction Effluent Sample Monthly for 1% Quarter,

then Quarterly thereafter
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Non-scheduled operations and maintenance events were required to troubleshoot
equipment and treatment system malfunctions and to repair and adjust treatment system
equipment.

14 SAMPLING AND ANALYSES REQUIREMENTS

Groundwater monitoring well and soil vapor extraction effluent samples were collected
monthly during the first quarter of operation of the treatment system and collected
quarterly thereafter. Groundwater samples collected from on site monitoring wells were
delivered by overnight carrier to Paradigm Analytical Laboratones, Inc. (Paradigm), and
analyzed for: volatile aromatic hydrocarbons using United States Environmental
Protection Agency (USEPA) Methods 601 and 602; for polynuclear aromatic
hydrocarbons by USEPA Method 625; and lead by USEPA Method 504.1. A baseline
sampling event, executed before installation of the treatment system, was conducted on
June 23, 1999 with groundwater samples collected from wells MW-1, MW-2, MW-3,
MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-10, 78GW22, 78GW23, and RW-10.
Once operation of the treatment system began, groundwater samples were collected from
on-site monitoring wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-8, MW-9,
MW-10, and 78GW23 monthly for the first quarter of operation. Starting in 2000,
sampling was conducted on a quarterly basis.

The air quality effluent samples, collected on a monthly basis for the first quarter of
system operation and quarterly thereafter from the soil vapor extraction system, were
delivered by overnight carrier to Paradigm and analyzed for volatile aromatic
hydrocarbons using USEPA Method 18.

In addition, groundwater elevations were measured during the baseline sampling event,
and monthly during the operation of the treatment system.
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SECTION 2.0

OPERATIONS AND MAINTENANCE

2.1 OPERATION HISTORY

Operation and maintenance of the soil and groundwater treatment system began on the
system start-up date of July 20, 1999. Since July 20, 1999, the soil and groundwater
treatment system has been inspected a minimum of once per week. Frequency of the
operation and maintenance inspections increased during system repair and
troubleshooting activities. In addition, scheduled inspections were conducted during the
groundwater monitoring well and soil vapor extraction effluent sampling events.

Based on the results from the July 15, 1997 air sparge pilot study, Law recommended, in
their April 1, 1998 CAP, a total air injection flow rate of 22 cubic feet per minute (cfin) at
5.2 pounds per square inch (psi). At this design injection flow rate, Law estimated a 30-
foot radius for each air sparge well. During treatment system operation by J.A. Jones, air
sparge well injection flow rates were adjusted during routine site inspections to optimize
the system’s performance and prevent excessive groundwater mounding. In April 2002
the system was working at and average of 13.5 cubic feet per hour (cth) at 5 psi.

Groundwater elevations were measured monthly from each of the on-site groundwater
monitoring wells (MW-1 through MW-8, 78GW22, 78GW23, and RW-10) from July 19,
1999 to April 23, 2002. The groundwater elevation data is presented in Table 2-1.
Representative yearly groundwater elevation contour maps are provided in Figures 2-1
through 2-4, from the monthly and quarterly sampling events. This figures depict
groundwater elevations under static groundwater conditions following a one week period
of treatment system shut down in preparation for the quarterly groundwater sampling
event.

2.2 SYSTEM REPAIR AND TROUBLESHOOTING

Since the start-up of the soil and groundwater treatment system on July 20, 1999, there
have been only two major repairs associated with the operation of the system. The first
event occurred when the positive displacement blower was removed on January 26, 2000
and was replaced on February 28, 2000 due to a broken pulley shaft. The second event
occurred when the system expenienced a total shutdown from January 29, 2001 through
February 28, 2001 due to power outage associated with demolition activities at the former
Building 900. The system was restarted March 1, 2001 with no problems and has
functioned properly, with only minor maintenance and repairs through April 2002.

Contract Number N62470-93-D-3033 2-1 Task Order No. 056/Building 900



2.3 SYSTEM-DERIVED WASTE

Since the startup of the system, approximately 14,269 gallons of groundwater
accumulated during soil vapor extraction system operation. This waste was transported
and treated at three different facilities: the Groundwater Treatment System at Former
Rifle Range RR-72 and the Shaw North Treatment Plant Groundwater Recovery and
Treatment System, and at the EMD treatment Plant.

The transportation and disposal log, presented as Table 2-2, provides the complete
history of the waste material accumulated during construction activities and derived
during treatment system operation including the transporter, waste treatment destination,
date of shipment, volume and/or weight.
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N62470-93-D-3033

Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

4/13/2002 3/13/2002 2/11/2002
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
Sample Point Elevation Hydrocatbon Groundwater Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater Elevation
(., msl) Product | 4 velow toc) | (R, msl) Product ~ 1 o below toc) | (k. msl) Product | (4 belowtoc) | (ft., msi)
’ (ft. below toc) ? (ft. below toc) ' (ft. below toc) ) !
MW-1 30.14 10.80 19.34 10.35 19.79 10.92 19.22
MW-2 30.13 6.55 23.58 6.20 23.93 6.74 23.39
MW-3 29.96 10.70 19.26 Not Measured 10.80 19.16
MW-4 29.89 6.84 23.05 Not Measured 7.23 22.66
MW-5 29.97 6.44 23.53 6.72 23.25 6.63 23,34
MW-6 30.77 6.75 24,02 6.75 24.02 7.53 23.24
MW-7 29.82 Not Measured 6.01 23.81 5.34 24,48
MW.-8 29.98 8.98 21.00 Not Measured 9.25 20,73
MW-9 9.01 9.26 8.10
MW-10 6.85 7.09 6.75
78GW22 32.36 8.41 23.95 733 25.03 7.48 24.88
78GW23 32.08 12.10 19.98 11.78 20,30 12.33 19.75
RW-10 26.76 Not Measured 6.95 19.81 7.51 19.25

Notes:

! System not operational during water level survey.

ft = feet

toc = tap of casing elevation

ms} = mean gea leve!
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Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

1/21/2002 12/5/2001 11/6/2001
Top of Casing Depth to Depth to Groundwater Depthto Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon . Hydrocarbon . Hydrocarbon .
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (& below toc) (ft. below toc) (ft., msl) (R below toc) (ft. below toc) (ft., msl) (f below toc) (ft. below toc) (ft., msl)
MW-1 30.14 11.51 18.63 11.28 18.86 10.76 19,38
MW-2 30.13 7.20 22.93 7.06 7.09 23.04 8.73 21.40
MW-3 29.96 11.48 18.48 11.22 18.74 10.80 19.16
MW-4 29.89 7.44 22.45 10.82 19.07 6.80 23.09
MW-5 29.97 6.76 23.21 6.90 23.07 6.50 23.47
MW-6 30.77 7.80 22,97 8.04 22.73 7.67 23.10
MW-7 29.82 6.70 23.12 6.70 23.12 6.32 23.50
MW-8 29.98 9.92 20.06 9.37 20.61 8,74 21.24
MW-9 7.29 8.62 8.05
MW-10 7.35 7.00 6.59
78GW22 32,36 8.89 23.47 9.92 22.44 9.74 22.62
78GW23 32.08 12.80 19.28 12.27 19.81 11.64 20.44
RW-10 26,76 9.50 17.26 11.31 Not Measured

Notes:

' System not operational during water leve! survey.

ft = feet

wc = op of casing clevation

ms! = mean sca level
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Table 2-1

Bullding 900
Marine Corps Base

Camp Lejeune, North Carolina
Water Level Measurement Survey

10/25/2001 9/25/2001 8/9/2001
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon . Hydrocarbon . Hydrocarbon ,
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (. below toc) (fl. below toc) (ft., msl) . below toc) (ft. below toc) (ft., msl) (0. below toc) (ft. below toc) (ft., msl)
MW-1 30.14 10.08 20.06 9.03 21.11 9.70 20.44
MW-2 30.13 6.34 23.79 5.18 24.95 5.26 24.87
MW-3 29.96 9.98 19,98 8.96 21.00 9.74 20.22
MwW-4 29.89 6.40 23.49 5.18 24.7 5.02 24.87
MW-§ 29.97 6.18 23.79 5.13 24.84 5.08 24.92
MW-6 30.77 7.28 23.49 6.10 24.67 6.37 24.40
MW.-7 29.82 6.00 23.82 492 24.90 5.03 24.79
MW-8 29.98 8.40 21.58 7.23 22,75 7.33 22.65
MW-9 7.80 6.71 6.72
Mw-10 6,25 5.38 5.25
78GW22 32.36 9.30 23.06 8.02 24,34 8.55 23.81
78GW23 32.08 11.16 20.92 9.96 22.12 10.46 21.62
RW-10 26.76 Not Measured Not Measured 11.56 15.20
Notes;
! System not operational during water level survey.
ft = feet
to¢ = top of casing elevation

ms} = mean sea level

Task Order No. 056/Bldg 900
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Table 2-1

Building 900
Marine Corps Base

Camp Lejeune, North Carolina
Water Level Measurement Survey

7/19/2001 6/13/2001 5/23/2001
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
Sample Point Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater | ~ Elevation
ple Fo Product b ¢ evatio Product € evat Product
(ft., msl) (@ below toc) (ft. below toc) (ft., msl) (ft. below toc) (ft. below toc) (ft., msl) (. below toc) (ft. below toc) (ft.,, msl)

MW-1 30.14 8.68 21.46 9.04 21.10 9.10 21.04

MWw-2 30.13 4.70 25.43 4.74 25.39 4,87 25.26

MW-3 29.96 8.59 21.37 9.00 20.96 9.02 20,94

MW-4 29.89 4.74 25.15 4.60 25.29 5.04 24.85

MW-5 29.97 4.56 25.41 Not Measured Not Measured

MW-6 30.77 5.70 25.07 4.63 26.14 5.87 24.90

MW-7 29.82 4.50 25.32 572 24.10 4.62 25.20

MW-8 29.98 6.65 23.33 Not Measured 6.93 23.08

MW-9 6.08 6.32 6.38

MW-10 4.67 493 5.09

78GW22 32.36 7.82 24.54 7.46 24.90 7173 24.63

78GW23 32,08 9.62 22.46 10.07 22.01 10.07 22.01

RW-10 26.76 4.95 21.81 5.43 21.33 9.23 17.53

Notex;

! System not operational during water level survey.

ft = feet
toc = top of casing elevation
ms] = mean sea level

Task Order No. 056/Bldg 500



N62470-93-D-3033

Table 2-1
Building 900

Marine Corps Base

Camp Lejeune, North Carolina
Water Level Measurement Survey

4/23/2001 3/20/2001 3/6/2001
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depthto Depth to Groundwater
Sample Point Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater Elevation
(., msl) Product 1 ¢ betow toc) | (1., msl) Product 1 4 betowtoc) | (ft., msl) Product * | helowtac) | (R, msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MW-1 30.14 8.19 2195 7.62 22,52 7.38 22.76
MW.-2 30.13 4.50 25.63 3.52 26.61 335 26.78
MW-3 29.96 8.05 21.91 7.62 22.34 7.42 22.54
MW-4 29.89 5.40 24.49 3.16 26.73 2.90 26.99
MWw-5 29.97 Not Measured Not Measured Not Measured
MW-6 30.77 5.41 25.36 4.51 26.26 3.98 26,79
MwW-7 29.82 4.30 25.52 Not Measured 2.88 26.94
MWw-8 29.98 520 24.78 5.56 24.42 525 24,73
MW-9 5.75 5.14 5.07
MW-10 4,52 4.26 4.04
78GW22 32.36 7.36 25.00 5.72 26.64 5.30 27.06
78GW23 32.08 8.88 23.20 5.93 26.15 7.64 24.44
RW-10 26.76 4.45 22.31 4.02 22.74 3.61 23.15

SO(H?

! System not operational during water level survey.

ft=feet
toc = top of casing clevation
ms| = mean sea level

Task Order No. 036/Bldg 900



N62470-93-D-3033

Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

1/23/2001 12/7/2000 11/30/2000
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. ) Hydrocarbon . Hydrocarbon . Hydrocarbon ,
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (ft. below toc) (ft. below toc) (ft., msl) (. bélow t0c) (ft. below toc) (ft., msl) (ft below toc) (ft. below toc) (ft., msl)
MW-1 30.14 7.65 22.49 6.94 23.20 8.61 21.53
MW-2 30.13 4.20 25.93 3.49 26.64 5.35 24.78
MW-3 29.96 7.58 22.38 6.93 23.03 8.56 21.40
MWwW-4 29.89 4.50 25.39 3.97 2592 524 24.65
MW-5 29.97 441 25.56 3.60 26.37 5.18 2479
MW-6 30.77 487 25.90 3.86 2691 6.14 24.63
MW-7 29.82 3.66 26.16 2.99 26.83 5.00 24.82
MW-8 29.98 Not Measured 5.80 24.18 Not Measured
MW-9 5.76 5.85 Not Measured
MW-10 4.56 4.46 5.48
78GW22 32.36 6.01 26.35 5.36 27.00 7.22 ) 25.14
78GW23 32.08 8.46 23.62 8.13 23.95 9.80 22.28
RW-10 26.76 Not Measured 6.25 20.51 7.15 19.61

Notes:

' System not operational during water level survey.

ft=feet

toc = top of casing elevation

ms! = meas sea Jevel

Task Order No. 056/Bldg 900



N62470.93-D-3033

Table 2-1

Building 900
Marine Corps Base

Camp Lejeune, North Carolina
Water Level Measurement Survey

10/23/2000 9/11/2000 8/7/2000
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. , Hydrocarbon K Hydrocarbon K Hydrocarbon .
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., ms}) (. below toc) (ft. below toc) (ft., msi) (. below toc) (ft. below toc) (ft., msl) (ft. below toc) (ft. below toc) (ft., msl)
MW-1 30.14 7.81 2233 7.53 22.61 8.15 21.99
MW-2 30.13 4.76 2537 351 26.62 3.82 26.31
MW-3 29.96 7.78 22.18 7.48 2248 5.02 24.94
MW-4 29.89 4.70 25.19 4.06 25.83 8.29 21,60
MW-5 29.97 4.62 25.35 3.39 26.58 3.39 26.08
MW-6 30.77 4.98 25.79 3.50 27.27 3.52 27.25
MW.7 29.82 4.57 25.25 313 26.69 3.14 26.68
MW.-§ 29.98 Not Measured 5.18 24.80 6.63 23.35
MW.9 Not Measured 5.57 6.80
MW-10 Not Measured 4.31 4,73
78GW22 32.36 Not Measured 5.01 27.35 527 27.09
78GW23 32.08 8.81 23.27 8.05 24.03 9.30 22,78
RW-10 26.76 6.12 20.64 6.72 20.04 6.72 20.04
Notes:

! System not operational during water [evel survey,

ft= feet

toc = wp of casing clevation

ms! = mean sca level

Task Order No. 056/Bldg 900



N62470-93-D-3033

Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

7/24/2000 6/15/2000 5/17/2000
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon . Hydrocarbon X Hydrocarbon .
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (R below toc) (ft. below toc) (ft., msl) (R, below toc) (ft. below toc) (ft., msl) (ft. below toc) (ft. below toc) (ft., msl)
MW-1 30.14 10.65 19.49 9.63 20.51 8.92 21.22
MW-2 30.13 6.23 23.90 5.60 24,53 4.98 25.15
MW-3 29.96 10.63 19.33 9.57 20,39 8.88 21.08
MW-4 29.89 6.10 23.79 5.21 24.68 4.72 25.17
MW-5 29.97 583 24.14 5.35 24.62 4.80 25.17
MW-6 30.77 6.85 23.92 6.61 24,16 5.90 24,87
MW-7 29.82 Not Measured 5.32 24.50 4.75 25.07
MW-8 29.98 8.44 21.54 7.70 22.28 8.85 21.13
MW-9 7.98 8.96 Not Measured
MW-10 6.30 5.55 Not Measured
78GW22 32.36 7.37 24,99 8.87 23.49 8.13 24.23
78GW23 32.08 11.80 20.28 10.54 21.54 9.96 22.12
RW-10 26.76 8.97 17.79 8.70 Not Measured
Noteg:

! System not operational during water leve! survey.

= feet

toc = top of casing elevation

msl = mean sca level

Task Order No. 056/Bldg 900



N62470-93-D-2012

Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

4/19/2000 3/16/2000 2/16/2000
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon , Hydrocarbon . Hydrocarbon .
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msi) (. below toc) (ft. below toc) (ft., msl) (R below toc) (f1. below toc) (ft., msl) (R, below toc) (ft. below toc) (ft., msl)
MW-1 30.14 7.80 2234 8.52 21.62 8.42 2172
MW-2 30.13 4,22 2591 5.09 25.04 5.11 25.02
MW-3 29.96 8.17 21.79 8.45 21.51 8.37 21.59
MW-4 29.89 4,76 25.13 5.30 24,59 4,90 24.99
MW-§ 29.97 4.03 25.94 5.03 24.94 4.86 25.11
MW-6 30.77 411 26.66 5.71 25.06 4,78 25.99
MW-7 29.82 3.51 26.31 4.60 25.22 4.24 25.58
MW-8 29,98 6.39 23.59 7.11 22.87 6.96 23.02
MW-9 Not Measured
MW-10 Not Measured
78GW22 32.36 5.35 27.01 6.92 25.44 6.33 26.03
78GW23 32.08 9.34 22.74 9.10 22.98 9.81 22.27
RW-10 26.76 6.73 20.03 7.43 19.33 6.74 20.02

Noies:

! System not operational during water level survey.

ftw fect

toc = op of casing elevation

msl = mean sca level

Task Order No. 056/Bldg 900



N62470-93-D-3033

Table 2-1

Building 900
Marine Corps Base

Camp Lejeune, North Carolina
Water Level Measurement Survey

1/24/2000 12/29/1999 11/22/1999
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon . Hydrocarbon , Hydrocarbon ,
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (R below toc) (ft. below toc) (ft., mst) (. below toc) (ft. below toc) (fr., msl) (ft. below toc) (ft. below toc) (ft., msl)
MW-1 30.14 9.43 20,71 5.65 24.49 7.93 22.21
MW-2 30.13 5.42 24.71 5.52 24.61 4.76 25.37
MW-3 29.96 9.19 20.77 Not Measured 7.85 22.11
MwW4 29.89 5.30 24.59 Not Measured 4.73 25.16
MW-5 29.97 521 24.76 5.41 24.56 4.69 25.28
MW-6 30.77 6.12 24,65 6.25 24.52 5.41 25.36
MW-7 29.82 4.68 25.14 5.14 24.68 435 25.47
MW-8 29.98 173 22.25 722 22.76 6.07 2391
MW-9
MW-10
78GW22 32,36 6.85 25.51 8.01 24.35 7.15 25.21
78GW23 32.08 1042 21.66 7.93 24,15 8.83 23.25
RW-10 26.76 8.12 18.64 7.89 18.87 6.12 20.64

Notey:

' System not operational during water level survey.

N = feet

¢ = top of cating elevation

ms} = mean sea level

Task Order No, 056/Bldg 900



N62470-93-D-3033

Marine Corps Base

Table 2-1
Building 900

Camp Lejeune, North Carolina
Water Level Measurement Survey

10/21/99" 9/24/99" 8/24/1999
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. , Hydrocarbon . Hydrocarbon . Hydrocarbon \
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (R below toc) (ft. below toc) (ft., msl) (@ below toc) (ft. below toc) (ft., msl) (R, below toc) (ft. below toc) (ft., msl)
MW-1 30.14 6.65 23.49 6.52 23.62 10.81 19.33
MW-2 30.13 3.13 27.00 3.00 27.13 6.61 23.52
MW.-3 29.96 6.56 23.40 6.46 23.50 11.15 18.81
MW-4 29.89 3.68 2621 3.70 26.19 6.32 23.57
MW-5 29.97 3.21 26.76 3.17 26.80 6.38 23.59
MW-6 30.77 3.65 27.12 3.16 27.61 7.66 23.11
MW-7 29.82 2.28 27.54 2.69 27.13 5.98 23.84
MW-8 29.98 5.02 24.96 5.48 24.50 8.86 21.12
MW-9
MW-10 .
78GW22 32,36 4.01 28.35 4.42 27.94 8.02 2434
78GW23 32.08 7.64 24,44 7.40 24.68 11.99 20.09
RW-10 26.76 7.48 19.28 7.73 19.03 11.62 15.14
Notes:

! System not operational during water level survey.

ft = feet

¢ = wp of casing clevation

msl = mean sea level

Task Order No. 056/Bldg 900



N62470-93-D-3033

Table 2-1
Building 900
Marine Corps Base
Camp Lejeune, North Carolina
Water Level Measurement Survey

7/19/1999 6/23/99'
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater
Sample Point Elevation Hydrocarbon Groundwater Elevation Hydrocarbon Groundwater Elevation
(., msh) Product 1 petowtoc) | (tt. msh) Product | o etow toc) | (L., msl)
(ft. below toc) (ft. below toc)
MW-1 30.14 10.40 19.74 10.02 20.12
MW-2 30.13 5.94 24.19 552 24.61
MW-3 29.96 10.30 19.66 9.95 20.01
Mw-4 29.89 6.09 23.80 5.72 24.17
MW-5 29.97 5.77 24.20 5.35 24.62
MW-6 30.77 6.04 24.73 6.58 24.19
MW-7 29.82 5.57 24.25 5.11 24.71
MwW-8 29.98 8.26 21.72 7.98 22,00
MW-9
MW-10
78GW22 32.36 7.68 24.68 7.36 25.00
78GW23 32.08 11.57 20.51 10.75 21.33
RW-10 26.76 11.21 15.55 6.62 20.14

Notes:

! System not operational during water level survey.

fi = feet

toc = top of casing clevation

mal = mean sea level

Task Order No. 056/Bldg $00



TABLE 2-2
TRANSPORTATION AND DISPOSAL LOG
J.A. JONES ENVIRONMENTAL SERVICES COMPANY
CAMP LEJEUNE, NORTH CAROLINA
PROJECT NUMBER: 005-056
GALLONS TO DATE 14,569
TONS TO DATE 8.0
DRUMS TO DATE 260
DATE DISPOSAL HAULER TONS | GALLONS DRUMS MANTIFEST LOAD COMMENTS
SHIPPED FACILITY NUMBER NUMBER
Groundwater Treaument System, |J A Jones Environmenta) Groundwater collecied from
31 N 846 w001
1993 Former Rifle Range RR.72 Services Company o operation of SVE system.
Gromdwaler Treaunent Sysiem,  (J.A Jones Emvirarunental Groundwater collected fom
uES] w002
" 9 Formey Rifle Range RR-73 Services Company 50 763 Bt operation of SVE system.
11572000 Shaw North Trestment Plant || Jonss Emvronmenta 450 764 wopy | Croundwater coliecied from
Services Company operation of SVE systern.
| —
V72000 | Shaw Noth Treatmenn Plamt | - J0es Envisonmenta} 3% 851 Waos | Croundwaer collecied from
Senvices Company operation of SVE sysuern
Groundwater Treaument System, |1 A. Jones Environmental Groundwater collecied from
. 7 W005 )
Yhaz000 Formey Rifle Range RR-72 Services Comparry bl 100 opention of SVE systeoy
Groundwater Treatment Sysiem, |].A Jones Environmenad ‘Groundwater collected from
3872000 . N 219 003 W06
Former Rifle Range RR-72 Services Company ! opention of SVE system.
Groundwater Treatent System,  [J.A Jones Environmenta Groundwater collected from
v A W 007
42000 Former Rifle Range RR-72 Services Company o 1003 openation of SVE system.
Groundwater Treaument System,  |J.A. Jones Eovironmenta] Groundwater collecied from
W 008
V1972000 Formet Rifle Range RR-72 Services Company 30 loto b opention of SVE sysiem.
Groundwaler Tresment Sysiem,  |J.A. Jones Environmenta) Groundwater collecied from
), W00
572512000 Former Rifle Range RR-T2 Services Company 20 e > operation of SYE system.
Groundwater Treatment System,  [J.A. Jones Environmentad Groundwaier coliccied fom
W.010
172000 Former Rifle Range RR-72 Services Company 350 953 At operation of SVE system.
Groundwater Treatment System, |1 A. Jones Environmental Groundwater collecied from
&12/2000 N 100 954 w1l N
Former Rifle Range RR:72 Services Company openation of SVE system.
Groundwater Treatment System, | J.A. Jones Environmenta] Groundwater <ollected from
2000 w.
627" Former Rifle Range RR-72 Services Company 30 960 o operation of SVE system.
Groundwater Treatment System, |1, A. Jones Environmental Groungwater collected rom
/1072000 S W01
m Formes Rifle Rapge RR-72 Services Company 7 %6 o openation of SVE sysiem.
Groundwater Treatment System, |J.A Jones Environmental Groundwater collected from
74 W
72772000 Formes Rifle Range RR.72 Services Company 25 %3 o8 openation of SVE system.
Groundwater Treaonent System,  [J.A. Jones Environmental Groundwater collecied from
8/23/2000 i w
Former Rifte Range RR-72 Senices Company 425 i o15 openation of SVE system.
Groundwater Treatment Sysiem,  |).A Jones Environmental Groundwater collected fom
8/28/2000 ' 0 w
Former Rifle Range RR-72 Services Company 3 52 o opention of SVE systern.
Groundwater Treaonem Sysiem,  |J.A. Jones Envirommenta] Groundwater collecied from
N/ 2000 y w017
Former Rifie Range RR-72 Services Company 00 96 bt opention of SVE system.
Groundwater Treatment System, |{).A. Jones Environmenta] Groundwater collected from
1041272000 4 W.0)8
Former Rifle Range RR-72 Services Company 0 o o openuon of SVE systero.
Groundwater Treatment System. [ 1A Jones Groundwater coblected from
1171372000 . . 400 1 wote N
Former Rifle Range RR-72 Services Company 032 operagon of SVE system.
2267001 | Staw Norh Treament plam |4 Jo0e* Enveronmenta} 325 151 waozo | Croudwater collecied from
Services Company operation of SVE system.
snr2001 Shaw North Treatmea Plam |1+ Jone3 Environmenta 225 2508 waopy | Croundwaer colecied from
Services Company operation of SVE system.
1272001 | Shaw North Treamnent Plam |1, J0nes Emvtronmental 00 577 w.ozz | Crouduster caliecied fom
Services Company operation of SVE system.
6262001 | Shaw North Treasment piam | - Jones Emvironmentay 450 2591 wagy | Groumdwaer coflected bom
Services Company opention of SVE syster.
. Eaviro Groundwater d from.
1372001 | Shaw Nosth Treamment Plamt | M4 Jones Eavironmenia) 350 32 w024 aser sollecte
Services Company opention of SVE system.
1013072001 Shaw North Treatmens Plast JA Jon.cs Environmenial 1350 2693 w025 Gmund?nlﬂ collected from
Services Company opention of SVE system.
11172001 | Staw North Treatment plamy |1 Jones Environmenta} 75 2696 woge | Groudwate collecied from
Services Company opention of SVE system.
122072001 | Shaw Nor Teeaument Pramn |- Jo0¢s Environmenta} 250 2736 woz7 | Orousdwate coliecicd fom
Services Company operation of SVE system.
272612007 Shaw Norb Treatment Plant JA. lorfs Environmental 00 2769 w028 Gmundy:la collected fom
Services Company operation of SVE system.
2712002 Shaw Treatment Plant J A Jones Environmental 200 2758 W29 G‘ml.llﬂjinltl collecied from
Services Company openation of SVE system.
2182002 | Shaw North Treatment Plany | A Jones Eavironmental %0 2766 wasp | Crowdwaer collecied fom
Services Company operation of SVE system.
4272002 Shaw Norh Treatment Plany |1 A, Jonet Environmentaf 200 2792 way | Croundwaier collecied trom
Services Company operation of SVE sysiem.
41872002 Shaw North Treatment plane || Jones Environmentay 300 2805 w032 Groundwater collected fom
Services Company operation of SVE system.
TOTAL ajy of 430/02 0.00 14589.00 0.00 SOL.: e Loads
WATER: 34 Loads
DRUMS: 2 Loads
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SECTION 3.0

ANALYTICAL SUMMARY

Groundwater samples were collected once prior to treatment system startup on July 19,
1999, monthly dunng the first quarter of treatment system operation from July 20, 1999
to October 21, 1999, and quarterly through Aprl 2002. The baseline sampling event,
prior to treatment system startup included samples from monitoring wells MW-1 through
MW-10, 78GW22, 78GW23, and RW-10. Groundwater samples were collected from
groundwater monitoring well MW-1 on June 1999 and quarterly from July 2000 to April
2002. Monthly and quarterly groundwater samples were collected from groundwater
monitoring wells MW-2 through MW-6, MW-8 through MW-10, 78GW23, and RW-10.
Groundwater samples were delivered by ovemight carrier to Paradigm and analyzed for
volatile aromatic hydrocarbons using USEPA Methods 601and 602, polynuclear aromatic
hydrocarbons using USEPA Method 625, and lead by USEPA Method 504.1. Table 3-1
presents a summary of the detected contaminant concentrations from the groundwater
samples. Appendix A provides the laboratory analytical data from the groundwater
monitoring well sampling events.

Volatile aromatic hydrocarbons were not detected in any of the groundwater samples
collected from monitoring wells MW-1 and MW-8 during any of the sampling events
conducted at the site from June 1999 through April 2002. Polynuclear aromatic
hydrocarbons were not detected in any of the groundwater samples collected from
monitoring wells MW-6 and MW-8 during any of the sampling events conducted at the
site from June 1999 through April 2002.

The following paragraphs address each well individually with regard to analytical results:

MW-1: The polynuclear aromatic hydrocarbon bis(2-ethylhexyl)phthalate was detected in
the groundwater sample collected from monitoring well MW-1 during the initial June 23,
1999 sampling event at a concentration of 68 pg/l. While concentrations have varied
during the different sampling events, bis(2-ethylhexyl)phthalate shows a concentration of
29 pg/l under the April 2002 sampling event. Acenaphthene has also been detected at this
well but always below 15A NCAC 2L groundwater quality standards. Lead was not
detected in the groundwater sample collected from this well during the initial June 23,
1999 sampling event; however, lead was detected in subsequent sampling events at
concentrations of 0.0529 pg/l, 0.143 pg/l, 5.87 pg/l, and 13.7 pg/l in the July 2000,
October, 2000, January 2001, and October 2001 sampling events, respectively. The April
2002 sampling event indicated the lead concentration was below laboratory quantitation
limits.
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MW-2: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well MW-2
during the initial June 23, 1999 sampling event at concentrations of 180 pg/l, 930 pg/l,
1,000 pg/l, and 2,400 pg/l, respectively. Benzene, ethylbenzene, toluene, and total
xylenes concentrations detected in groundwater samples collected from monitoring well
MW-2 on Aprl 2002, approximately 34 months after treatment system startup, have
decreased to 49 ng/l, 430 pg/l, 120 pg/l, and 420 pg/l, respectively based on the Apnl
2002 results. The established 15A NCAC 2L groundwater quality standards for benzene,
ethylbenzene, toluene, and total xylenes are 1 pg/l, 29 pg/l, 1,000 ng/l, and 530 pg/l,
respectively. Therefore, levels of both toluene and total xylenes have been reduced and
have remained below established 15A NCAC 2L groundwater quality standards.

The polynuclear aromatic hydrocarbons naphthalene, 1-methylnaphthalene, and 2-
methylnaphthalene were detected in the groundwater sample collected from monitoring
well MW-2 durning the June 23, 1999 sampling event at concentrations of 230 pg/l, 32
pg/l, and 39 pg/l, respectively.  Detected concentrations of naphthalene, 1-
methylnaphthalene, and 2-methylnaphthalene have varied over the various sampling
events. During the April 2002 sampling event, detected concentrations of naphthalene
and 1-methylnaphthalene were 110 pg/l and 15 pg/l, respectively. The detected
concentration of 2-methylnaphthalene has decreased below laboratory quantitation limit,
and bis(2-ethylhexyl)phthalate was only recently detected at a concentration of 21 pg/l in
the April 2002 event. The established 15A NCAC 2L groundwater quality standards for
naphthalene, 1-methynaphthalene, 2-methylnaphthalene, and bis(2-ethylhexyl)phthalate
are 21 ug/l, laboratory quantitation limit, 28 pg/l, and laboratory quantitation limit,
respectively. Therefore, levels of 2-methylnaphthalene have remained below established
15A NCAC 2L groundwater quality standards.

Lead has been detected at various concentrations in groundwater samples collected from
monitoring well MW-2 ranging in concentration from below laboratory quantitation
limits to 24.3 mg/l during the October 2001 sampling event. The April 2002 result of
0.0144 pg/l 1s below the 15A NCAC 2L groundwater quality standard for lead of 0.015

pg/l

MW-3: Volatile aromatic hydrocarbons, polynuclear aromatic hydrocarbons, and lead
were not detected in the groundwater sample collected from monitoring well MW-3
during the June 23, 1999 sampling event. However, in subsequent events, the following
analytes were detected at the following concentrations:

e July 24, 2000 sampling event, the volatile aromatic hydrocarbons benzene,
ethylbenzene, toluene and total xylenes were detected at concentrations of 1 pg/l,
6 pg/l, 3 pg/l, and 14 pg/l, respectively. No detection of any of these constituents
has been recorded since that event.
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e The polynuclear aromatic hydrocarbon bis(2ethylhexyl)phthalate was detected at
various concentrations, from 13 pg/l in the April 2000 sampling event to 53 pg/l
in the April 2002 sampling event.

o Lead has been detected at concentrations from below quantitative limits to 2.43
mg/l at this well. The April 2002 results are below laboratory quantitative limits.

MW-4: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well MW-4
during the June 23, 1999 initial sampling event at concentrations of 730 ug/1, 1,100 pg/l,
160 pg/l, and 1,770 pg/l, respectively. Benzene, ethylbenzene, toluene, and total xylenes
concentrations have decreased to 330 pg/l, 760 pg/l, 140 pg/l, and 1,340 pg/l,
respectively. The detected concentration of toluene in the April 23, 2002 groundwater-
sampling event is below the established 15A NCAC 2L standard of 1,000 ng/I1.

The polynuclear aromatic hydrocarbons naphthalene, 1-methylnaphthalene, and 2-
methylnaphthalene were detected during the June 23, 1999 initial sampling event at
concentrations of 190 ug/l, 16 pg/l, and 24 ng/l, respectively. As of Apnl 23, 2002,
detected concentrations of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene
were 170 pg/l, 12 pg/l, and 22 pg/l, respectively. Concentrations of 2-methylnaphthalene
are below the established 15A NCAC 2L standard of 28 pg/l. Bis(2-ethylhexyl)phthalate
was not originally detected in the June 1999 sampling event but was present at 25 pg/l
during the April 2002 sampling event.

Lead was detected in the groundwater sample collected in the initial sampling event of
June 23, 1999 at a concentration of 0.0384 mg/l. Detected concentrations of lead have
been below laboratory quantitative limits since the September 1999 sampling events.

MW-5: No volatile aromatic hydrocarbons, polynuclear aromatic hydrocarbons, nor lead
were detected in the groundwater sample collected from monitoring well MW-5 during
the June 23, 1999 initial sampling event. This well has remained clean except for
benzene, naphthalene, acenaphthene, and lead at low concentrations. The April 2002
results detected concentrations of benzene, naphthalene, and acenaphthene at 2 pg/l, 46
pg/l, and 12 pg/l, respectively. The detected concentration of acenaphthene in the Apnl
2002 groundwater sampling event is below the established 15A NCAC 2L standard of 80

g/l

MW-6: Lead was detected in the groundwater sample collected from monitoring well
MW-6 during the June 23, 1999 initial sampling event at a concentration of 0.0792 mg/1.
Lead was also detected in each subsequent sampling event at decreasing concentrations
with a concentration of 0.157 mg/] in the April 2002 sampling event (still slightly above
the established 15A NCAC 2L standard of 0.015 mg/l). No other analytes were detected
above laboratory quantitation limits.
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MW-7: Monitoring well MW-7 was sampled only during the initial sampling event on
June 23, 1999. No volatile aromatic hydrocarbons or polynuclear aromatic hydrocarbons
were detected in groundwater samples collected during this event. Lead was detected at a
concentration of 0.0442 mg/1 , which is only slightly above the established 15A NCAC
2L standard of 0.015 mg/l.

MW-8: Lead was detected in monitoring well MW-8 at a concentration of 0.0216 mg/] in
groundwater samples collected duning the initial sampling event on June 23, 1999.
Subsequent samples have indicated varying concentrations both above and below both
the quantitation limit and the established 15A NCAC 2L standard of 0.015 mg/l. The
latest result from the April 2002 sampling event indicates below laboratory quantitative
levels.

MW-9: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well MW-9
during the June 19, 2000 sampling event at concentrations of 32 pg/l, 24 pg/l, 3 pg/l, and
77 ng/l, respectively. Subsequent sampling events yielded similar results with volatile
aromatic hydrocarbons benzene, ethylbenzene, toluene, and total xylenes being detected
in the groundwater samples. The April 23, 2002 sampling event results were 45 pg/l, 15
pg/l, 3 pg/l, and 23 pg/l, respectively. These results have remained relatively constant
since the installation of this well. Toluene and total xylenes are below the established
15A NCAC 2L groundwater quality standards of 1,000 pg/l, and 530 pg/l, respectively.

Polynuclear aromatic hydrocarbons naphthalene and bis(2-ethylhexyl)phthalate have been
detected in groundwater samples collected from monitoring well MW-9. Concentrations
of naphthalene ranging from 14 to 21 pg/l are at or below the established 15A NCAC 2L
standards of 21 pg/l. The April 2002 result for naphthalene is below laboratory
quantitative limits. Bis(2-ethylhexyl)phthalate was detected at 11pg/l during the April
2002 event. No other polynuclear aromatic hydrocarbons were detected in groundwater
samples collected from monitoring well MW-9. Lead was detected above the established
15A NCAC 2L standards of 0.015 mg/l, at concentrations of 0.0239 mg/1 and 10.9 mg/1
at the July 19, 2001 and October 25, 2001 sampling events, respectively, but the April
2002 result is below laboratory quantitative limits.

MW-10: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well MW-10
during the June 19, 2000 sampling event at concentrations of 22 pg/l, 30 pg/l, 1 pg/l, and
22 ug/l, respectively. The volatile aromatic hydrocarbon benzene was detected during the
"April 2002 at a concentration of 15ug/l. Ethylbenzene, toluene and total xylenes have
remained below the established groundwater quality standards.

The polynuclear aromatic hydrocarbon bis(2-ethylhexyl)phthalate was detected during

sampling events from October 25, 2001 to April 23, 2002, at concentrations of 14 pg/l to
24 pg/l. Lead was detected in groundwater samples collected from monitoring well MW-
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10 only during the sampling event conducted January 21, 2002, at a concentration of
0.0107 mg/1, which is below the established 15A NCAC 2L standard of 0.015 mg/l.

78GW23: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well
78GW23 during the initial sampling event on June 23, 1999 at concentrations of 18 pg/l,
1 pg/l, 4 pg/l, and 57 pg/l, respectively. Subsequent sampling events yielded similar
results with volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes being detected in the groundwater samples. The April 2002 result concentrations
are 15 pg/l, 9 ng/l, 4 pg/l, and 56 pg/l, respectively. The established 15A NCAC 2L
groundwater quality standards for benzene, ethylbenzene, toluene, and total xylenes are |
pg/l, 29 pg/l, 1,000 pg/l, and 530 pg/l, respectively. Therefore, concentrations of
ethylbenzene, toluene, and total xylenes have remained below the established 15A NCAC
2L groundwater quality standards.

The volatile aromatic hydrocarbon methyl-tert-butyl ether (MTBE) was detected in
monitoring well 78GW23 dunng various sampling events, but always below the
established 15A NCAC 2L groundwater quality standards for MTBE of 200 pg/l.

The volatile organic compound cis-1,2-dichloroethene was first detected in groundwater
samples from monitoring well 78GW23 during September 24, 1999, sampling event.
Detected concentrations of cis-1,2-dichloroethene have remained fairly constant, ranging
from 2400 pg/l to 3900 pg/l during all sampling events up to April 23, 2002. All
observed concentrations of cis-1,2-dichloroethene are above the established 15A NCAC
2L groundwater quality standards of 70 pg/l.

The polynuclear aromatic hydrocarbon bis(2-ethylhexyl)phthalate was detected during
sampling events from July 19, 2001 to April 23, 2002, at concentrations ranging from 15
pg/l to 59 ng/l. Lead was detected in groundwater samples collected from monitoring
well MW-10 only during the sampling event of October 25, 2001, at a concentration of
13.4 mg/1 (above the established 15A NCAC 2L standard of 0.015 mg/1). The Apnl 2002
sampling event resulted in lead concentrations below laboratory quantitative limits.

RW-10: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected in the groundwater sample collected from monitoring well RW-10
during the June 23, 1999 sampling event at concentrations of 240 pg/l, 94 ng/l, 13 pg/l,
and 240 pg/l, respectively. Subsequent sampling events yielded similar but lower results
with volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total xylenes
being detected in the groundwater samples. The April 2002 sampling event resulted in
concentrations of 200 pg/l for benzene, 66 pg/l for ethylbenzene, and 68 pg/l for total
xylenes. MTBE and toluene were below the laboratory qualitative limits. Concentrations
of toluene, MTBE, and total xylenes have remained below the established standards;
however, concentrations of benzene and ethylbenzene remained above the established

standards.
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The polynuclear aromatic hydrocarbons dimethylphthalate and phenol were detected in
the groundwater sample collected from monitoring well RW-10 during the initial
sampling event occurring on June 23, 1999 at concentrations of 13 pg/l and 18 pg/l,
respectively. Neither compound was detected in subsequent sampling events. Lead was
detected in the groundwater sample collected from monitoring well RW-10 during the
sampling event of January 23, 2001 at a concentration of 2.15 mg/l, which is above the
established 15A NCAC 2L standard of 0.015 mg/L. The April 2002 lead result is below
laboratory quantitative limit.

Dissolved groundwater contaminant isopleths maps for volatiles and polynuclear
aromatic hydrocarbons are presented in Figures 3-1 through 3-8.

During each groundwater sample collection event, from July 20, 1999 through April 23,
2002 an air quality sample was collected from the soil vapor extraction system effluent.
Each air quality sample was delivered by overnight carrier to Paradigm and analyzed for
volatile aromatic hydrocarbons using USEPA Method 18.

Volatile aromatic hydrocarbons were detected above laboratory quantitation limits in
three of the fourteen air quality samples collected from the soil vapor extraction effluent.
During the July 20, 1999 sampling event (date of system startup), there was a total
xylenes concentration of 0.6 parts per million (ppm). On September 14, 1999, benzene
and toluene were detected at concentrations of 1.2 ppm and 2.1 ppm, respectively. On
October 16, 2000 (fourth quarter 2000 sampling event) there was a detected concentration
of toluene of 1.6 ppm. Table 3-2 presents a summary of the detected contaminant
concentrations in the air quality samples collected from the soil vapor extraction system
effluent.
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y of De C

Groundwater Manitoring Well Sampies

Building 900
Marine Corps Base

Camp Lejeune, North Carolina

Parameter Sample Location MW-01
NCDENR Sample ID}  UST900-MW01-02B UST900-MWO1-02A UST900-MWO01-01D | UST900-MW01-01C | UST900-MWOI-01B | UST900-MWO1-01A UST900-MW01-00D UST00-MW0I-00C UST00-MW01-99B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 4/2312002 1/2172002 10/252001 771972001 4/23/2001 1/23/2001 10/23/2000 7/24/2000 6/23/1999
¢is-1,2-Dichloroethene 10 BQL BQL BQL NA . NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene l BQL BQL BQL BQL BQL BQL BQL BQL BQL
Ethylbenzene| 29 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Methyi-tert-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL BQL BQL BQL BQL
) Total Xylenes 530 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL BQL BQL
1-Methylnaphthal Detection Limit BQL BQL BQL BQL
2-Methylnaphthal 28 BQL BQL BQL BQL
Bis(2-cthylhexyl)phthiate| Detection Limit BQL BQL BQL BQL
Dimethylphthal D ion Limit _BQL BQL BQL BQL
Dicthylphthalate 5000 BQL BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenal 140 BQL BQL BQL BQL BQL BQL
Acenaphthene 30 i1 rr BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Merthad 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BOL 1

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected concenirations above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limmit
Shaded areas indicate detected concentrations above laboratory quantitation limits

N61470-93-D-3033

Task Order No. 056/Bldg. 900



y of Detect
4 Moni

G g Well Sampl
Building 900
Marine Corps Base
Camp Lejeune, North Carolina
Parameter Sample Location MW02
NCDENR Sample ID| UST900-MW02-028 UST900-MWQ2-02A UST900-MW02-01D UST900-MW02-01C UST900-MW02-01B UST900-MW02-01A UST900-MW02-00D
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 4/23/2002 1/21/2002 10/25/2001 7/19/2001 4/2372001 1/23/2001 10/23/2000
cis-1,2-Dichloroethene 70 BQL BQL BQL NA NA NA NA
’Tolan’le Aromaric Hydrocarbons by
USEPA Method 602, ug/L
B 1
Ethylbenzene 29
Methyl-tert-buty} ether (MTBE) 200
Toluene 1000
Total Xylenes 530
Semivolatile Organic C. ds by
USEPA Methods 625, ug/L
Naphthalene 21
- T-Methy! 1 Detection Limit
2-Methylnaphth 28
Bis(2-cthylhexyl)phthlate| Detection Limit
Dimethyiphthalate] Detection Limit
Diethy 4 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL __BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL

Notes:

Duplicale sample (DUP-1) collected from monitoring well MW-2,

Detected

above the regul

y limits are indi

BQL = Below Laboratory Quantitation Limit
Shaded arcas indicate detected concentrations above laboratory quantitation limits.

N6&2470-93-D-3013

d in boldface type.
NA indicates that the sample was not analyzed for the constituent.
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S y of Detected C
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location| MW-02
NCDENR Sample ID]  UST900-MW02-00C UST900-MW02-008 UST900-MW02-00A UST900-MW02-99D UST900-MW02-99C3 UST900-MW02-99C2 UST900-MW02-998
Volatile Organic Compounds by Regulatary Limit Sample Date
USEPA Method 601, ug/L 7/24/2000 4/19/2000 1/24/2000 10/21/1999 9/24/1999 8/24/1999 6/23/1999
cis-1,2-Dichloroethene| 70 NA NA NA NA NA NA NA
Volacile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene| !
Ethylbenzene| 29
Methyl-tert-butyl ether (MTBE) 200
Toluene 1000
Total Xylenes 530
S latite Organic Ci ds by
USEPA Methods 625, ug/L
Naphthal 1
1-Methylnaphthalene| Detection Limit
2-Methylnaphthal 28 }
Bis(2-cthyihexyl)phthlate]  Detection Limit BQL BQL BQL BQL BQL BQL
Dimethylphthal Detection Limit BQL BOL BQL BQL BQL BQL
Dicthylphthal 5000 BQL BQL BQL BQL BQL BQL
2.4-Dimethylphenol 140 BQL BQL BQL
Acenaphthene 80 BQL BQL BQL
Phenol 300 BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 - 0.0124 i FIRE A LYY

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2,

Detected concentrations above the latory limits are indicated in boldface type.
NA indicates that the sample was not analyzed for the constituent,

BQL = Below Laboratory Quantitation Limit

Shaded areas indicate detected concentrations above laboratory quantitation limils.
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y of Detected C

Groundwater Monitoring Well Samples
" Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MWwa3
NCDENR Sample ID]  UST900-MW03-02B | UST900-MW03.02A | UST900-MW03-01D | UST900-MW03-01C | UST900-MW03-01B | UST900-MW03-01A | UST900-MW03-00D
Volatile Organic Compounds by Regulatory Limit Sampte Date
USEPA Method 601, ug/l, 4/24/2002 172172002 10/25/2002 7/19/2001 4/23/2001 172372001 10/2372000
cis-1,2-Dichioroethene 70 NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/l.
B 1 BQL BQL BQL BQL BQL BQL BQL
Ethylbenzene 29 BQL BQL BQL BQL BQL BQL BQL
Methyl-tert-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL BQL BQL
" Toluene 1000 BQL BQL BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL BQL BQL
Semivolatile Organic Comp ds by
USEPA Methods 625, ug/L
Japhthal 2 BQL
1-Methyinaphthal Detection Limit BQL
2-Methylnaphthalenct 28 BQL
Bis(2-cthylhexyl)phthlate| Detection Limit K BQL
Dimethylphthalate]  Detection Limit BQL
Diethylphthat; 5000 BQL
2,4-Dimethylphenol 140 BQL
Acenaphthene 80 BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L.
Lead 0.015 BQL BQL BQL

Notes:

Duplicatc sample (DUP-1) collected from monitoring welt MW-2.

Detected above the

"

y limits are i

BQL = Below Laboratory Quantitation Limit

d in boldface type.
NA indicates that the sample was not anatyzed for the constituent.

Shaded areas indicate d d

above lab

N62470-93-D-3033

limits.

Task Order No. 056/Bldg. 900



Summary of Deiecled Concentrations
Groundwater Monitoring Well Samples

Building 900
Marine Corps Base
Camp Lejeune, North Carolina
Parameter Sample Location MWO03
NCDENR Sample ID|  UST900-MW03-00C UST900-MW03-00B UST900-MW03-00A UST900-MW03-95D UST900-MW03-99C3 UST900-MW03-99C2 USTS00-MW03-99B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 7/24/2000 4/19/2000 1/24/2000 1072171999 9/24/1999 8/24/1999 6/23/1999
cis-1,2-Dichloroethenc 70 NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene [ BQL BQL BQL BQL BQL BQL
Ethyibenzene| 29 BQL BQL BQL BQL BQL BQL
Methyl-tert-butyl ether MTBE) 200 BQL BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL BQL
Total Xylenes 530 e R AT e BQL BQL BQL BQL BQL BQL
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL BQL
1-Methylnaphthalene]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthal 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-¢thylhexyl)phtht: Detection Limit BQL X% 3 R | BQL BQL BQL BQL
Dimethylphthalate]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Diethylphthal 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW.2,

Detected concentrations above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent .
BQL = Below Laboratory Quantitation Limit

Shaded areas indicate detected concentrations above laboratory quantitation limits.

N62470-93-D-3033 Tusk Onder No. 0$6/Bidg, 900



Summary of Detected Concentrations
Ground M ing Well Sampl
" Building 900
Marine Corps Base

Camp Lejeune, North Carolina

Parameter Sample Location MW04
NCDENR Sampic1D| UST900-MW04-02B UST900-MW04-02A USTS00-MW04-01D | USTI00-MW04-01C UST900-MW04-01B_| UST900-MWO04-01A UST900-MW04-00D
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 4/24/2002 1/21/2002 10/25/2001 7/19/2001 4/23/2001 1/23/2001 10/2372000
cis-1,2-Dichloroethene 70 ELE 2 NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene| 1 450
Ethyibenzene 29 830
Methyl-tert-butyt ether (MTBE) 200 BQL
Toluene 1000 0
Total Xylenes 530 1000
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene | 21 200-.
1-Methyl § Detection Limit 23!
2-Meihylnaphthal 28 R
Bis(2-ethylhexyl)phthlatet  Detection Limit BQL
Dimethylphthal Detection Limit BQL
Diethytphthal: 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol] 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL BQL BQL
Notes:
Duplicate sample (DUP-1) collected from monitoring well MW.2.
Detected above the regulatory limits are indicated in boldface type.

NA indicates that the sample was nol analyzed for the constituent.
BQL = Below Laboratory Quantitation Limit
Shaded areas indicate d d

above tab Y q limits.

N62470-93-D-3033

Task Order No. 036/Bldg. 900



y of Detected C
Groundwater Monitoring Well Samples
" Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MW-04
NCDENR Sample ID| UST900-MW04-00C UST900-MW04-00B UST900-MW04-00A UST900-MW04-99D UST900-MW04-99C3 UST900-MW04-99C2 UST900-MW04-99B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 1/24/2000 4/19/2000 4/24/2000 10/21/1999 9/24/1999 8/24/1999 6/23/1999
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzenc 1 1130 s
Ethylb 29 110057
Methyl-tert-butyl ether MTBE) 200 _BoL
Toluene 1000 PR
Total Xylenes 530 S v I
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L,
phthal 21 - 190
{-Methylnaphthal Detection Limit 16 -
2-Methylnaphthak 28 ; ST 8 e R R
Bis(2-cthylhexyl)phthl Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dimethylphthal Detection Limit BQL BQL BQL BQL BQL BQL
Diethylphthal. 5000 BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL : BQL BQL BQL
Acenaphthenc| 80 BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL

Noles:

Duplicate sample (DUP-1) collected from monitoring well MW.2,

Detected concentrations above the regulatory limits are indicated in boldface type.
NA indicates that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limit

Shaded areas indicate detected concentrations above laboratory quantitation limits.

N§2470-93-D-3033 Task Order No. 056/Bldg. 900



S y of Detected C
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MWo0s
NCDENR Sample ID|  UST900-MW05-02B UST900-MW05-02A UST900-MW05-01A UST900-MW05-01C | UST900-MW05-01A UST900-MW05-00D UST900-MW05-00C
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 4/23/2002 1/21/2002 10/25/2001 7/19/2001 1/23/2001 10/23/2000 712412000
cis-1,2-Dichloroethene, 70 BQL BQL BQL NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene 1 SRR BQL BQL BQL BQL R I BQL
Ethylbenzene| 29 BQL BQL BQL BQL BQL BQL BQL
Methyi-teri-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL BQL BQL
Sernivolatile Organic Comp ds by
USEPA Methods 625, ug/L
Naphthalene| 21 % BQL BQL BQL 8QL BQL BQL
} -Methylnaphthal Detection Limit BQL BQL BQL BQL BQL BQL BQL
2-Methyinaphthalene 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-cthylhexyl)phthlate|  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dimethylphthalate|  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Diethylphthalate 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylpheno! 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthenc| 80 LR BQL BQL 0% BQL i B8QL
Phenol 300 BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL w13, “0.0124 BQL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected concenirations above the regulatory limits are indicated in boldface type.

NA. indicales that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limit
Shaded areas indicate d d

N61470-93-D-3033

ations above lab

timits.

Task Order No. 05&/Bldy. 900



N62470-93.D-103)

y of Detected C

Groundy

Monitoring Well

Camp Lejeune, North Carolina

Building 500
Marine Corps Base

Parsmeter Sample Location MWO0S
| NCDENR Sample ID| UST900-MW05-008 UST900-MW05-00A UST900-MW05-99D UST$00-MW05-99C3 UST900-MW05-99C2 UST900-MW05-998
Volatile Organic Compounds by Regulatory Limit Sample Datel
USEPA Method 601, ug/L 471972000 1/24/2000 10721/1999 9/24/1999 8/24/1999 6/23/1999
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L,
Benzenc 1 B BQL BQL BQL BQL BQL
Bthylbenzene 29 BQL BQL BQL BQL BQL
Methyl-tert-buty! ether (M TBE) 200 BQL BQL BQL BQL BQL
Toluene! 1000 BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL
Semivolatile Organic Comp ds by
USEPA Meahods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL
{-Methylnaphthal D Limit BQL BQL BQL BQL BQL BQL
2-Methylnaphthalene| 28 BQL BQL BQL BQL BQL BQL
Bis(2-ethylhexyl)phthi D Limit BQL BQL BQL BQL BQL BQL
Dimethylphthalate]  Detection Limit BQL BQL BQL BQL BQL BQL
Diethyiphthalate| 5000 BQL BQL BQL BQL BQL BQL
2,4.Dimethylpheno} 140 BQL BQL BQL BQL BQL BQL
Acenaphth 80 BQL B BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.013 BQL BQL BQL BQL BQL
Notes:
Duplicate sample (DUP-1) collected from monitoring well MW-2.
Detected above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent.
BQL = Below Laboratory Quantitation Limit
Shaded areas indicate d d

above Y

limits.

Task Ordar No. 056/Bldg. 900



<

y of Detected Cc
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MWOs
NCDENR Sample ID|  UST900-MWO06-02B UST900-MW06-02A UST900-MW06-01D | UST900-MW06-01C UST900-MW06-01B | UST900-MWO06-01A UST900-MW06-00D
Volatile Organic Compounds by Regulatory Limit Sample Date -
USEPA Method 601, ug/L 4/23/2002 112172002 10/25/2001 7/16/2001 4/23/200) 1/23/2001 10/23/2000
cis-1,2-Dichloroethene 20 BQL BQL BQL NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene 1 BQL BQL BQL BQL BQL BQL i N9
Ethylbenzene 29 BQL BQL BQL BQL BQL BQL BQL
Methyl-tert-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL BQL BQL
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL BQL
1 -Methylnaphthal Detection Limit BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthalene| 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-ethylhexyl)phthlate|  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dimethylphthalate] Detection Limit BQL BQL BQL BQL BQL BQL BQL
Diethylphthalate 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene LY BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method $04.1, mg/L
Lead 0.015 a8.9 - T 10,0329 T A6 ¢ | 0.0265 -
Notes:
Duplicate sample (DUP-1) collected from monitoring well MW-2.
Detected ions above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent.
BQL = Below Laboratory Quantitation Limit
Shaded areas indicate d d ions above Jab y itation limits.

N62470-93-D-3033 Tack Order No. 056&/Bidg. 900



T:

y of Detected C

Groundwater Monitoring Well Samples

Building 900
Marine Corps Base

Camp Lejeune, North Carolina

Parameter

Sample Location

MW-06 Mw.-7
NCDENR Sample ID]  UST900-MW06-00C UST900-M W06-00B UST900-MW06-00A UST900-MW06-99D UST900-MW06-99C3 UST900-MW06-99C2 UST900-M W06-99B UST900-MW07-99B
Volatile Organic Compounds by Regulatory Limt Sample Date
USEPA Method 601, ug/L 7/24/2000 4/19/2000 1/24/2000 10721/1999 9/24/1999 8/24/1999 6/23/1999 6/23/1999
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzene t BQL i BQL BQL
Ethylbenzene 29 BQL BQL BQL
Methyl-tert-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL
Semivolatile Organic C ds by
USEPA Methods 625, up/L
Naphthalene 21 BOL BQL BQL BQL BQL BQL BQL BQL
1-Methyinaphthalene|  Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthalene 28 BQL BQL BQL BQL BQL BQL BQL BQL
Bis(2-ethythexyl)phthlate|  Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL
Dimethyiphthalate| Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL
Diethylphthalate. 5000 BQL BQL BQL BQL BQL BQL BQL BQL
2.,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL BQL
A hth 80 BQL BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 00178 - i ; ' 0.0792 0.0442°

Notes:

Duplicate sample (DUP-1) collecled from monitoring well MW-2.

Detected

ations above the regul

BQL = Below Laboratory Quantitation Limit
Shaded areas indicate detected concentrations above laboratory quantitation limits.

N61470-93-D-3033

y limits arc indicated in boldface type.
NA indicates that the sample was not analyzed for the constituent.

Task Ordar No. 036/Bldg. 900




Summary of Detected Concentrations
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MW08
NCDENR Sample ID{ UST900-MW08-02B UST900-MW08-02A UST900-MW08-01D UST900-MW08-01C UST$00-MW08-01B USTH00-MW08-00C UST900-MW08-00B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 4/23/2002 172172002 10/25/2002 7/19/2001 4/23/2001 /2472000 4/19/2000
cis-1,2-Dichlorocthene 70 BQL BQL NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 662, ug/L
Benzene 1 BQL BQL BQL BQL BQL BQL BQL
Ethylbenzene 29 BQL BQL BQL BQL BQL BQL BQL
Methyl-tert-butyl cther (MTBE) 200 BQL BQL BQL 8QL BQL BQL BQL
Toluene. 1000 BQL BQL BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL BQL BQL
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL BQL
1-Methylnaphthal Detection Limit BQL BQL BQL B8QL BQL BQL BQL
2-Methylnaphthalene 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-cthylhexy{)phthlate]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dimethylphthalate] Detection Limit BQL BQL BQL BQL BQL BQL BQL
Diethylphthal 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethyiphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL B8QL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL <0 0.0149:
oles: )
Duplicate sample (DUP-1) collected from monitoring well MW-2,
Detected ions above the regulatory limils are indicated in bold(ace type.

NA indicates that the sample was not analyzed for the constituent.
BQL = Below Laboratory Quantitation Limit
Shaded areas indicate d d ions above lab v quantitation limits.

N62470-92-D-2023 Task Ordor N, 03 &/Bidg. 900



N62470-93-D-3033

Summary of Detected Concentrations
Groundwater Monitoring Weil! Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter

Sample Location MW-08
NCDENR Sample ID{  UST900-MW08-00A UST900-MW08-99D UST900-MWO08-93C3 USTI00-MW08-99C2 UST900-MW08-998
Volatile Organic Compounds by Regulstory Limit Sample Date
USEPA Method 601, ug/L 112412000 101211999 912471999 8/24/1999 672371999
cis-1,2-Dichlorocthene | 70 NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Merhod 602, ug/L _
Benzene ] BQL BQL BQL BQL BQL
Ethylbenzene| 29 BQL BQL BQL BQL BQL
Methyl-tert-butyl ether (MTBE) 200 BQL BQL BQL BQL BQL
Toluene 1000 BQL BQL BQL BQL BQL
Total Xylenes 530 BQL BQL BQL BQL BQL
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene 21 BQL BQL BQL BQL BQL
1-Methy(naphthal D jon Limit BQL BQL BQL BQL BQL
2-Methylnaphthal 8 BQL BQL BQL BQL BQL
Bis(2-cthylhexyl)phthl Detection Limit BQL BQL BQL BQL BQL
Dimethylphthalate] Detection Limit BQL BQL BQL BQL ~ BQL
Diethylphthalate| 5000 BQL 8QL BQL BQL BQL
2,4-Dimethy!phenol 140 BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL

Notes:

Duplicate sample {DUP-1) collected from monitoring well MW.2.

Detected

ations above the

y limits are indi

BQL = Below Laboratory Quantitation Limit

Shaded areas indicate d d

above lab

d in boldface type.
NA indicates that the sample was not analyzed for the constituent.

limits.

Task Order No. 036/Bldg. 900



Summary of Detected Concentrations
Ground A ing Well Samp
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MW-09
NCDENR Sample ID|  USTS00-MW09-02B UST900-MW09-02A UST900-MW09-0t1D UST900-MW09-01C UST900-MW09-01B | UST900-MW09-G1A UST900-MW09-00D UST900-MW09-00C UST900-MW09-00B
Volatile Organic Compounds by Reguiatory Limit Sample Date
USEPA Method 601, ug/l 4/2412002 1/21/2002 10/25/2001 7/19/2001 4/23/2004 1/23/2001 10/23/2000 7/24/2000 6/19/2000
cis-1,2-Dichloroethene 70 Y % NA NA NA NA NA NA
Volaiile Aromatic Hydrocarbons by
USEPA Method 602, ug/L -
Benzene 1 s 42 <33
Ethylbenzene 29 it 8 26 24
Methyl-tert-buty! ether (MTBE) 200 BQL BQL BQL BQL BQL
Toluéne 1000 ) T3 P D
Total Xylenes 530 84 T
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene 21 BQL 19 .- ST 14 R || BQL
I-Methylnaphthalene]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthaienc| 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-ethylhexyl)phthlate}  Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL
Dimethylphthalate|  Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL
Dicthylphthalate! 5000 BQL BQL BQL BQL BQL aqQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL BQL
Acenaphth 80 BQL BQL BQL BQL 8QL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL 7 0.0239: 1 i - BQL BQL BQL BQL BQL
Notes:
Dupticate sample (DUP-1) collected from monitoring well MW-2.
Detected above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent.
BQL ~ Below Laboratory Quantitation Limit

Shaded areas indicate d d above lab

y quantitation limis.

N62470-93-D-3033 Tenk Order No, 056/Bldg. 900



Summary of oncentrations
Groundwater g Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location MWI10
NCDENR Sample ID| UST900-MW10-02B UST900-MW10-02A USTS00-MW10-01D UST900-MW10-03C UST900-MW{0-01B UST900-MW10-01A USTS00-MW 10-00D UST900-MW10-00C USTS00-M W10-008
Volatile Organic Compounds by
USEPA Method 601, ug/L Regulatory Limit Sample Date 472312002 172412002 10/25/2001 711972001 472312001 12312001 10/23/2000 712412000 611912000
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA NA NA NA

r Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L

Benzene !
Ethylbenzene 29
Methyl-tert-butyl ether (MTBE) 200
Toluene 1000
Total Xylenes 530
Semivolatile Organic Compaunds by
USEPA Methods 625, ug/L
Naphthalene 21 BQL BQL BQL BQL BQL BQL BQL BOL BQL
1-Methyinaphthalene|  Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthalene 28 BQL 8QL BQL BQL BQL BQL BQL BQL BQL
Bis(2-cthylhexyl)phthlate]  Detection Limit ; i 5 BQL BQL BQL BQL BQL BQL
Dimethylphthalate!  Detection Limit BQL BQL BQL BQL BQL BQL
Dicthylphthalate 5000 BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL
Acenaphthen| 80 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Phenol 300 B8QL BQL BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL BQL BQL BQL

Notes:

Duplicate sampte (DUP-1) collected from monitoring well MW-2.

Detected concentrations above the regulatory limits are indicated in boldface type.
NA indicates that the sample was not analyzed {or the constituent.

BQL = Below Laboratory Quantitation Limit

Shaded areas indicate d d ations above lab y quantitation limits.

NG62470-93-D-3013 Tesk Order No. 0$&/Bldg. 200




s y of Déf C
G d Monitoring Well |
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter B Sample Location T8GW23
NCDENR Sample ID|  UST900-78GW23-02B UST900-78GW23-02A UST900-78GW23-01D UST900-78GW23-01C UST900-78GW23-01B UST900-78GW23-01A UST900-78GW23-00D
Volatile Organic Compounds by Regolatory Limi Sample Date
USEPA Method 601, ug/L P 1/21/2002 10/25/2001 711972001 412312001 1/23/2001 10/23/2000
cis-1,2-Dichloroethenc 70 g AT 13900’ 2 P I§00%E 53900 £r o |
Volatile Aromatic Hydrocarbons by

USEPA Method 602, ug/L

B 1

Ethylbenzene 29
Methyt-tert-butyl ether (MTBE) 200
Toluene: 1000
Total Xylenes 530
Semivolatile Organic Comp ds by
USEPA Methods 625, ug/L
Naphthalene| 21 BQL BQL BQL BQL BQL BQL BQL
1-MethyInaphthal D ion Limit BQL BQL BQL BQL
2-Methyinaphthal 28 BQL BQL BQL BQL
Bis(2-ethythexyl Detection Limit R T BQL BQL BQL
Dimethylphthalaie| Detection Limit BQL BQL BQL BQL
Diethylphthal: 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethyiphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphit 80 BQL BQL BQL BQL BQL BQL BQL
] Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504,1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected concentrations above the regulatory limits are indicated in boldface type.
NA indicates that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limit

Shaded areas indicate detected concentrations above {aboratory quantitation limits.

N62470-93-D-201 Task Ovder No. 0$6/Bldg, %00



y of Del

C

Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter

Sample Location

T8GW13
NCDENR Sample ID|  UST900.78GW23-00C UST900-78GW23-00B UST$00.78GW23-00A UST900-78GW23-99D UST900-78GW23-99C3 UST900-78GW23-99C2 UST900-78GW23-99B
Volatile Organic Compounds by Reguistory Limit Sample Date
USEPA Method 601, ug/L 712412000 4/19/2000 1/24/2000 10/21/1999 8/24/199% 6/23/1999
cis-1,2-Dichlorocthene 10 ; L 600%+ NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
B 1 ~-18
Ethylbenzene| 29 !
Methyl-tert-buty! ether (MTBE) 200 BQL
Toluene 1000 R
Total Xylenes 530 T
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthal 21 BQL BQL BQL BQL BQL BQL BQL
1-Methylnaphthalene]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
2-Methylnaphthal 28 BQL BQL BQL BQL BQL BQL BQL
Bis(2-ethylhexyl)phthlate]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dimethylphthalate]  Detection Limit BQL BQL BQL BQL BQL BQL BQL
Dicthylphthal 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene| 80 BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL BQL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected concentrations above the regulatory limits are indicated in boldface type.

NA indicates that the sampie was not analyzed for the constituent

BQL = Below Laboratory Quantitation Limit
Shaded areas indicate detected concentrations above laboratory quantitation limits.

N62470-9)-D-3033

Tusk Order No. 056/Bldg. 500



S y of Dy C
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location| RW10 -
NCDENR Sample ID]  UST900-RW10-02B UST900-RW10-02A | UST900-RW10-01D | UST900-RW10-01C | UST900-RW10-01B | UST900-RW10-01A | UST900-RW10-00D UST900-RW10-00C UST900-RW10-99B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L, P 4/23/2002 1/21/2002 10/25/2001 7/192001 42372001 1/23/2001 10/232000 7/24/2000 6/23/1999
cis-1,2-Dichloroethene] 70 NA NA NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by )
USEPA Method 602, ug/L
Benzene 1
Bthylbenzene! 29
Methyl-tert-buty! cther MTBE) 200
Toluene 1000
Total Xytenes 530
Semivolatile Organic Comyp ds by
USEPA Methods 625, ug/L
Naphthalene} 21
| -Methylnaphthal D ion Limit
2-Methy!naphthal 28
Bis(2-ethylhexyl)phthl Detection Limit
Dimethylphthalate| Detection Limit BQL BQL BQL BQL BQL BQL BQL BQL i e W
Diethylphthalate| 5000 BQL BQL BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL BQL BQL
Acenaphthene 80 BQL BQL BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL BQL 18
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL BQL BQL BQL BQL BQL BQL BQL
Notes:
Duplicate sample (DUP-1) collected from monitoring well MW.2,
Detected ions abave the regulatory timits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constiluent.
BQL = Below Laboratory Quantitation Limit
Shaded areas indicate detected concentrations above laboratory quantitation limits.

Task Order No, 05&/Bl1dg. 900
N62470-93-D-3033



N62470-93-0-3033

s y of DeleREd C

Groundwater Monitoring Well Semples

Building 900

Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location DUP1
NCDENR Sample ID[ UST900-DUP1-02B | UST900-DUPI-02A § UST900-DUPL-0ID | UST900-DUPI-GIC | UST$00-DUPL-01B | UST900-DUP1-01A | UST900-DUPI-00D
Volatile Organic Compounds by Regulatory Uimit Sample Date
USEPA Method 601, ug/L 4/23/2002 1/21/2002 10/25/2001 7/19/2001 4/23/2001 1/23/2001 10/23/2000
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
| USEPA Method 602, up/L
Benzene| 1
Ethylbenzenel 29
Methyl-tert-buty} ether MTBE) 200
Toluene 1000
Total Xylenes 530
S latile Organic Ci ds by
USEPA Methods 628, ug/L
Naphthalene 21
{-Methyinaphthalene]  Detection Limit
2-Methylnaphthal 28
Bis(2-ethylhexyt)phthi D ion Limit 12 738
Dimethyiphthalate| Detection Limit BQL BQL BQL BQL BQL BQL BQL
Diethylphthal 5000 BQL BQL BQL BQL BQL BQL BQL
2,4-Dimethylphenol 140 BQL BQL BQL BQL BQL BQL BQL
Acenaphthene| 80 BQL BQL BQL BQL BQL BQL
Phenol 300 BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead: 0.015 BQL BQL B8QL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected concentrations above the regulatory limits are indicated in boldface type.

NA indicates that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limit
Shaded areas indicate detected concentrations above laboratory quantitation limits.

Tosk Ovder Nn. 056/Bldg. 900



Summary of Detected Concentrations
Groundwater Monitoring Well Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location| DUP}
NCDENR Sample ID| UST900-DUP1.00C UST900-DUP1-00B | USTS00-DUP1-00A | USTS00-DUPI-9SD UST900-DUP1-99C3 USTS00-DUPI-99C2 UST900-DUP1-99B
Volatile Organic Compounds by Regulatory Limit Sample Date
USEPA Method 601, ug/L 772472000 4/19/2000 1724/2000 10/21/1999 9/24/1999 8/24/1999 6/23/1999
cis-1,2-Dichloroethene 70 NA NA NA NA NA NA NA
Volatile Aromatic Hydrocarbons by
USEPA Method 602, ug/L
Benzenc 1
Ethytbenzene| 29
Methyl-teri-buty! ether (MTBE) 200
Toluene 1000
Total Xylenes 530
Semivolatile Organic Compounds by
USEPA Methods 625, ug/L
Naphthalene| 21l
1-Methylnaphthal Detection Limit
7-Methylnaphthal 28
Bis(2-ethylhexy!)phthlate]  Detection Limit
Dimethylphthalate]  Detection Limit
Diethylphthal 5000 N
2,4-Dimethylphenol 140
Acenaphthenc 80
Phenol 300 BQL BQL BQL BQL BQL BQL
Lead by USEPA Method 504.1, mg/L
Lead 0.015 BQL

N62470-93-D-3033

Notes:

Duplicate sampie (DUP-1) collected from monitoring well MW-2.

Detected concentrations above the regulatory limits are indicated in boldface type.

NA indicales that the sample was not analyzed for the constituent.

BQL = Below Laboratory Quantitation Limit
Shaded areas indicale detected concentrations above laboratory quantitation limits.

Taak Orader No, 036/Bidg. 960



Grounds

y of Detected C

Monitoring Well

Building 900

Marine Corps Base
Camp Lejeune, North Carolina

Bis(2-ethylhexyl)phthlate|

Detection Limit

Dimethylphthalate

Detection Limit

Parameter Sample Location| DUPZ -
NCDENR Sample ID|  UST00-DUP2-028 UST900-DUP2-02A UST900-DUP2-0ID | UST900-DUP2-01C | UST900-DUP2-01B UST900-DUP2-01A UST900-DUP2-00D UST900-DUP2-00C
Volatile Organic Compounds by Regulatory Limit Samole Date
USEPA Method 601, ug/L P 4123/2002 1/21/2002 10/252001 7119/2001 412312001 1/23/2001 10/2372000 712412000
cis-1,2-Dichloroethenel 70 NA NA NA NA NA NA NA NA
Velatile Aromatic Hydrocarbons by ’
USEPA Method 602, ug/L
Benzene i
Ethylbenzene 29
Methy!-tert-butyl ether MTBE) 200
Toluene 1000
Total Xylenes 530
Semivolatile Organic Compounds b
USEPA Methods 625, ug/L
Naphthatene| 2]
[-Methylnaphthaiene|  Detection Limit
2-Methylnaphthalene 28

Dicthylphthal 5000
2,4-Dimethyiphenol/ 140
Acenaphthene 80
Phenol 300 BQL BQL BQL BQL BQL BQL BQL
Lead by USEPA Method S04.1, mg/L
Lead 0015 BQL BQL BQL BQL BQL BQL BQL BQL

Notes:

Duplicate sample (DUP-1) collected from monitoring well MW-2.

Detected conc above the

"

4

y limits are i

BQL = Below Laboratory Quantitation Limit
Shaded areas indicate detected concentrations above laboratory quantitation limits.

N62470-93-D-2013

d in boldface type.
NA indicates that the sample was not analyzed for the constituent.

Task Onder No. 056/Bldg. 900



Table 3-2

Summary of Detected Concentrations

Treatment System Samples
Building 900
Marine Corps Base

Camp Lejeune, North Carolina

Parameter Sample Location SVE-E* SVEl** SVE2**
Sample ID| UST900-SVE-E-02B UST900-SVE-E-02A UST900-SVE-E-01D UST900-SVE-E-01C UST900-SVE2-01B UST900-SVE3-01B
Volatile Aromatic Hydrocarbons by
USEPA Method 18, ppm Sample Date 4/16/2002 1/18/2002 10/18/2001 7/11/2001 4/16/2001 4/16/2001
Benzene BQL BQL BQL BQL BQL BQL
Ethylbenzene|. BQL BQL BQL BQL BQL BQL
Toluene BQL BQL BQL BQL BQL BQL
Total Xylenes BQL BQL BQL BQL BQL BQL

NQIE

* Sample collected from Soil Vapor Extraction System Effluent.

** Sample collected (rom Soil Vapor Extraction well vaults.

*** Sample collected from Soil Vapor Extraction System Influent,

Shaded areas indicate detected concentrations above laboratory
quantitation fimits.

BQL = Below Laboratory Quantitation Limit

N62470-93-D-3033

Task Order No. 056/Bldg. 900



N62470-93-D-3033

Table 3-2
Summary of Detected Concentrations
Treatment System Samples
Building 900
Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location SVE4** SVE-E*
Sample ID UST900-SVE4-01B UST900-SVE-E-01A UST900-SVE-E-00D UST900-SVE-E-00C UST900-SVE-E-00B
Volatile Aromatic Hydrocarbons by
USEPA Method 18, ppm Sample Date 4/16/2001 1/15/2001 10/16/2000 7/17/2000 4/11/2000
Benzene BQL BQL BQL BQL BQL
Ethylbenzene BQL BQL BQL BQL BQL
Toluene BQL BQL 1.6 BOL BQL
Total Xylenes BQL BQL BQL BQL BQL

NOTE:

* Sample collected from Soil Vapor Extraction System Effluent.

** Sample collected from Soil Vapor Extraction well vaults.

*** Sample collected from Soil Vapor Extraction System Influent.

Shaded areas indicate detected concentrations above laboratory
quantitation limits.

BQL = Below Laboratory Quantitation Limit

Task Order No. 056/Bldg. 900



Summary of Detected Concentrations

Table 3-2

Treatment System Samples

Building 900

Marine Corps Base
Camp Lejeune, North Carolina

Parameter Sample Location SVE-E*
Sample ID} UST900-SVE-E-00A UST900-SVE-E-99D UST900-SVE-E-99C3 | UST$00-SVE-E-99C2 UST900-SVE-E-99C1
Volatile Aromatic Hydrocarbons by
USEPA Method 18, ppm Sample Date 1/17/2000 10/13/1999 9/14/1999 8/16/1999 /2011999

Benzene BQL BQL 1.2 BQL BQL

Ethylbenzene BQL BQL BQL BQL BQL
Toluene BQL BQL 2.1 BQL BQL

Total Xylenes BQL BQL BQL BQL 0.6

N62470-93-D-3033

NOTE:

* Sample coflected from Soil Vapor Extraction Systern Effluent.
** Sample collected from Soil Vapor Extraction well vaults.

*++ Sample collected from Soil Vapor Extraction System Inflyent.
Shaded arcas indicate detected concentrations above laboratory

quantitation limits.

BQL = Below Laboratory Quantitation Limit

Task Order No. 056/Bldg. $00




HORIZONTAL AND VERTICAL SURVEY CONTROL
SURVEY CONTROL BASED ON MILITARY CONTROL MONUMENTS E—2 AND E—4,
STATION E—2 IS A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT

FLUSH WITH THE GROUND. THE STATION IS LOCATED AT THE SOUTHEAST CORNER
OF THE INTERSECTION OF FIR STREET AND HOLCOMB BLVD. STATION E—4 IS

A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT FLUSH WITH THE GROUND.

THE STATION IS LOCATED AT THE SQUTHEAST CORNER OF THE INTERSECTION OF
ASH STREET AND HOLCOMB BLVD. (E—2 AND E—4 NOT SHOWN ON DRAWING).

BASELINE CAMP LEJEUNE BASELINE CAMP LEJEUNE

POINT # NAD 83-GRID (FT) POINT # NAD 83-GRID {FT)
PI-26 N 340671.83 PI-27 N 340583.411
E1=30.26 E 2502683.88 EL=30.43 E 2502537.065
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DISSOLVED GROUNDWATER CONTAMINANT ISOPLETH MAP
VOLATILE AROMATIC HYDROCARBONS — JUNE 23, 1999

GRAPHIC SCALE
IF THIS DRAWING IS A REDUCTION, USE GRAPHIC SCALE
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LEGEND
BENZENE (ug/L)
ETHYLBENZENE (ug/L)

TOLUENE (ug/L)
TOTAL XYLENES (ug/L)

BELOW QUANTITATION LIMIT
NOT SAMPLED

INTERPRETED AERIAL EXTENT OF BENZENE,
ETHYLBENZENE, TOLUENE AND TOTAL XYLENES
ABOVE THE NCAC 15A:2L. STANDARDS OF 1 ug/L,
29 ug/L, 1000 ug/L, AND 530 ug/l, RESPECTIVELY

BUILDING
PREVIOUSLY INSTALLED MONITORING WELL
TYPE Hl MONITORING WELL

TYPE Il MONITORING WELL
RECOVERY WELL

SVE/AIR SPARGE WELL PAR

PAD MOUNTED ELECTRICAL TRANSFORMER
UNDERGROUND ELECTRICAL LINE

STORM DRAINAGE

STEAM LINE

SCH. 40 PVC SOIL VAPOR EXTRACTION HEADER

* SCH. 40 PYC ELECTRICAL CONDUIT

AIR~PRO™ HDPE AIR SPARGE HEADER
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HORIZONTAL AND VERTICAL SURVEY CONTRQ[

SURVEY CONTROL BASED ON MILITARY CONTROL MONUMENTS E~2 AND E—4,
STATION E—2 IS A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT

FLUSH WITH THE GROUND. THE STATION IS LOCATED AT THE SOUTHEAST CORNER
OF THE INTERSECTION OF FIR STREET AND HOLCOMB BLVD. STATION E—4 IS

A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT FLUSH WITH THE GROUND.

THE STATION IS LOCATED AT THE SOUTHEAST CORNER OF THE INTERSECTION OF
ASH STREET AND HOLCOMB BLVD. (E—2 AND E—4 NOT SHOWN ON DRAWING).

BASELINE CAMP LEJEUNE BASELINE CAMP LEJEUNE

POINT # NAD 83—GRID (FT) POINT # NAD B3-CRID (FT)
PI~26 N 340671.83 PI-27 N 340583.411
EL=30.26 E 2502683.83 EL=30.43 E  2502537.065
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DISSOLVED GROUNDWATER CONTAMINANT ISOPLETH MAP
POLYNUCLEAR AROMATIC HYDROCARBONS — JUNE 23, 1999
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ABOVE THE NCAC 15A:2 STANDARDS OF 21 ug/L,
DETECTION LIMIT, AND 28 ug/L, RESPECTIVELY
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SURVEY CONTROL BASED ON MILITARY CONTROL MONUMENTS E-2 AND E—4,

STATION E—2 IS A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT

FLUSH WITH THE GROUND. THE STATION IS LOCATED AT THE SOUTHEAST CORNER
OF THE INTERSECTION OF FIR STREET AND HOLCOMB BLVD. STATION £—4 IS

A STANDARD BRASS DISK SET IN A CONCRETE MCNUMENT FLUSH WITH THE GROUND.
THE STATION IS LOCATED AT THE SQUTHEAST CORNER OF THE INTERSECTION OF
ASH STREET AND HOLCOMB BLVD. (E—2 AND E—4 NOT SHOWN ON DRAWING).
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VOLATILE AROMATIC HYDROCARBONS — APRIL 19, 2000

GRAPHIC SCALE
IF THIS DRAWING iS A REDUCTION, USE GRAPHIC SCALE
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NOTES:

1. SAMPLE COLLECTED 6/19,/2000
2. SAMPLE. COLLECTED 7/24/2000
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ETHYLBENZENE (ug/L)
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TOTAL XYLENES (ug/L)

BELOW QUANTITATION LIMIT
NOT SAMPLED

INTERPRETED AERIAL EXTENT OF BENZENE
ABOVE THE NCAC 15A:2L STANDARD OF 1 ug/L

INTERPRETED AERIAL EXTENT OF ETHYLBENZENE
ABOVE THE NCAC 15A:2L STANDARD OF 29 ug/L

INTERPRETED AERIAL EXTENT OF TOTAL XYLENES
ABOVE THE NCAC 15A:2L STANDARD OF 530 ug/L
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HORIZONTAL AND VERTICAL SURVEY CQNTROL
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BaL
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SURVEY CONTROL BASED ON MILITARY CONTROL MONUMENTS E—2 AND E-4,
STATION E—2 iS A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT

FLUSH WITH THE GROUND. THE STATION IS LOCATED AT THE SOUTHEAST CORNER
OF THE INTERSECTION OF FIR STREET AND HOLCOMB BLVD, STATION E—4 IS

A STANDARD BRASS DISK SET IN A CONCRETE MONUMENT FLUSH WITH THE GROUND.

THE STATICH IS LOCATED AT THE SOUTHEAST CORNER OF THE INTERSECTION OF
ASH STREET AND HOLCOMB BivD. (E—2 AND E—4 NOT SHOWN ON DRAWING).
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NOTES:
1. SAMPLE COLLECTED 6/19/2000 °

LEGEND
NAPHTHALENE (ug/L)

1—METHYLNAPHTHALENE (ug/L)
2—METHYLNAPHTHALENE (ug/L)

BELOW QUANTITATION LIMIT
NOT SAMPLED

INTERPRETED AERIAL EXTENT OF NAPHTHALENE,
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SECTION 4.0

CONCLUSIONS AND RECOMMENDATIONS

From June 1999 through April 2002, J.A. Jones implemented the selected remedial
approach as outlined in the April 1, 1996 CAP prepared by Law at the Building 900 site.
The selected remedial approach consisted of air sparging and soil vapor extraction to
volatilize dissolved hydrocarbons present in the groundwater and to collect the vapors
generated during air sparging. The goal is to maintain optimum treatment system
performance and to track petroleum-impacted groundwater migration/attenuation in order
to verify remediation progress.

J.A. Jones completed installation and began operation of the Building 900 treatment
system on July 20, 1999. Groundwater samples were collected in June 1999 as part of a
baseline event prior to system start up, August 1999, September 1999, and October 1999
from each of the on-site monitoring wells during the first quarter of system operation and
quarterly thereafter through April of 2002. Samples were analyzed for volatile aromatic
hydrocarbons by USEPA Methods 601and 602; polynuclear aromatic hydrocarbons by
USEPA Method 625; and lead by USEPA Method 504.1.

The dissolved petroleum hydrocarbon groundwater concentrations at the Building 900
site have decreased by over 60% from the CAP concentrations except for bis(2-
ethylhexyl)phthalate, which has increased slightly.

During the most recent quarterly groundwater sampling event of April 23, 2002, the
interpreted extent of the dissolved volatile aromatic hydrocarbon contaminant plume,
above the 15A NCAC 2L groundwater quality standards, encompassed the site from the
location of UST 900 on the west side of Building 900, extending to the west and
northwest to the locations of monitoring wells MW-10 and 78GW23. Since the June 23,
1999 sampling event, detected concentrations of volatile aromatic hydrocarbons (USEPA
Method 602 compounds) have been reduced from 4,510 pg/l to 430 pg/l in monitoring
well MW-2 and from 3,760 pg/l to 1,340 pg/l in monitoring well MW-4. Dissolved
concentrations of benzene have been reduced from 180 pg/l to 49 ug/l and from 730 pg/l
to 330 pg/l in MW-2 and MW-4, respectively, over the same time period. Monitoring
wells MW-2 and MW-4 had the highest concentrations of hydrocarbon contaminants.

The interpreted extent of the dissolved polynuclear aromatic hydrocarbon contaminants in
the vicinity of UST 900 has been reduced slightly overall. The plume for the polynuclear
aromatic hydrocarbon concentrations is considerably smaller than that of the volatile
aromatic hydrocarbon plume.

Contract Number N62470-93-D-3033 4-1 Task Order No. 56/Building 900



The interpreted extent of dissolved lead in the vicinity of the former location of UST 900
varied from one sampling event to the next; however, the concentrations have been
reduced below the 15A NCAC 2L groundwater quality standards in the immediate
vicinity of the treatment system in all monitoring wells except MW-6.

According to the groundwater elevation data collected by J.A. Jones, the direction of
groundwater flow is estimated to be predominantly toward the west, in the direction of
monitoring well 78GW23.

Air quality samples were collected from the treatment system effluent, which contained
dilution air applied prior to effluent air sampling. Dilution air is added as the airflow
passes through the moisture separator tank in order to reduce total system vacuum and
prevent the collection of groundwater in the treatment system. Due to the addition of
dilution air to the SVE system effluent, recovered concentrations of VOCs may not be
detected above the laboratory quantitation limits in the samples collected. Therefore, the
concentrations of VOCs recovered appear to zero. For this reason, J.A. Jones
recommends the collection of air quality samples prior to the addition of dilution air in
order to obtain a more accurate measurement of VOCs recovered during system

operation.

Although volatile aromatic and polynuclear aromatic hydrocarbons continue to be present
above the 15A NCAC 2L groundwater quality standards, review of historical analytical
data indicates the detected concentrations are generally decreasing, although the
interpreted extent remains nearly unchanged. The total mass of VOC’s removed by the
soil vapor extraction system and the overall reduction in contaminant concentrations
within the dissolved petroleum contaminant plume indicates that the air sparge/soil vapor
extraction treatment system is effective in volatilizing the petroleum hydrocarbons
present in the groundwater at the Building 900 site. »

J.A. Jones recommends that monitoring wells in the network continue to be gauged on a
monthly basis to evaluate groundwater flow directions and response to groundwater
treatment system operation. J.A. Jones recommends evaluating the Building 900 site
conditions to determine whether the site can be reclassified to an “intermediate” or “low
risk” based on RBCA Criteria.

Contract Number N62470-93-D-3033 4-2 Task Order No. 56/Building 900
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