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EXECUTIVE SUMMARY

As part of the installation, operation, and maintenance of the soil and groundwater
treatment system at Building AS-4158 located on Marine Corps Air Station (MCAS),
New River, 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.

From April 1998 through April 2002, J.A. Jones implemented the selected approach as

outlined in the September 11, 1995 Corrective Action Plan (CAP) prepared by Richard

Catlin and Associates, Inc. (Catlin) at the Building AS-4158 site. The selected remedial

approach consisted of the installation and operation of a soil and groundwater treatment *(“?\
system consisting of air sparge and soil vapor extraction (SVE) and groundwater o
monitoring to maintain optimum treatment system performance and track petroleum-

impacted groundwater migration in order to verify remediation progress.

Light non-aqueous phase liquid (LNAPL) was observed at the Building AS-4158 site
during the removal of three fuel dispensing underground storage tanks (USTs) on August
18, 1992. In April 1998 the air sparge/soil vapor extraction system was installed and
remained in operation until December 1999, at which time the treatment system was shut
down due to consistently low concentrations of petroleum related constituents. One year
of post-operation monitoring was initiated. In February 2001, however, the system was
restarted due to an increase in contaminant concentrations in monitoring wells MW-9,
MW-11, and MW-13. As of April 2002, the system remains operational.

Overall, since the March 27, 1998 sampling event, detected concentrations of volatile o

organic compounds (VOCs) have been reduced significantly. Of the fifteen monitoring da

wells sampled at the site, only monitoring wells MW-9, MW-11, and MW-13 have had M ‘b"
contamination above the 15A North Carolina Administrative Code (NCAC) 2L (4://
groundwater quality since October 21, 1998.

The interpreted areal extent of the dissolved poly '~~~ ~~~==n*~ hudracarhan (PAH)
plume in the vicinity of Building AS-4158 has = 3 ;
Department of Environmental and Natural Resor CQ?I‘"R&A te
each of the groundwater monitoring wells in the n¢ M r13 ;
of PAHs above the regulatory limit since April 17, ;,,
o veleaer to

Two leaks from an underground fuel transfer lin
well MW-9 occurred during the first quarter of 2 h"‘k 5. u———w ﬂ/l {
Product thickness is currently measured on a regu W A( \3,3;2002‘ it /
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The overall reduction in contaminant concentrations within the dissolved petroleum
contaminant plume indicates that the air sparge/soil vapor extraction treatment system has
been effective in volatilizing and removing the petroleum hydrocarbons present in the
groundwater at the Building AS-4158 site.

J.A. Jones recommends the continued removal of LNAPL from MW-9 until it is not
detected during four consecutive quarters. The leaking underground fuel line should be
repaired and a tightness test performed to demonstrate its integrity. The treatment system
should be again shut down and quarterly post-operation sampling be initiated until
dissolved petroleum related constituent concentrations consistently meet the site

rehabilitation concentrations established by the 15SA NCAC 2L groundwater quality
standards.
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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 AS-4158 located on MCAS, New River, North Carolina
(N353,250; E2,463,380 based on map measurement) J.A. Jones has been retained by
NAVFACENGCOM to prepare this Annual Monitoring Report. The purpose of this
report is to present the findings and recommendations associated with the operation of the
soil and groundwater treatment system and groundwater monitoring activities, which took
place from April 1998 to 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 the site layout, groundwater elevation
contour maps detailing on-site groundwater flow patterns, and dissolved groundwater
contaminant isopleth maps which present the interpreted areal extent of volatile aromatic
constituents detected above NCDENR groundwater quality standards. Also included are
two appendices that present the laboratory data from the groundwater treatment system
and groundwater monitoring well sampling events.

Section 1.0 Introduction includes the site history, a summary of the site assessment and
corrective action activities, a summary of the LNAPL recovery and groundwater
monitoring activities.

Section 2.0 Operation and Maintenance provides a summary of the operation of the
soil and groundwater treatment system including any problems encountered and

troubleshooting required during the system operation.

Section 3.0 Analytical Summary presents a summary of the analytical results from the
samples collected during the quarterly groundwater monitoring well sampling events.

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. 067D/Bldg. AS-4158



1.1  SITE HISTORY

Building AS-4158 is located at the MCAS New River, North Carolina. Figure 1-1
provides a layout of the Building AS-4158 site.

According to the Leaking Underground Storage Tank Site Assessment Report (SAR),
dated October 4, 1994 and prepared by Law Engineering and Environmental Services
(Law), a presence of hydrocarbon material was identified by Environmental and
Regulatory Consultants, Inc. (ERC) during the removal of three fuel dispensing USTs on
August 18, 1992. One of the 3,000 gallon capacity steel USTs supplied gasoline for
MCAS vehicles, while the other two 3,000 gallon steel USTs supplied diesel fuel for
MCAS vehicles. No documentation was made of the age or condition of the USTs at the
time of the removal. The three USTs were replaced with two 10,000 gallon capacity
aboveground storage tanks (ASTs), which currently store diesel fuel and are located
adjacent to the site of the former USTs.

During the field investigation work performed under the SAR, Law collected soil samples
from the sixteen borings advanced for the installation of the Type II and Type III
groundwater monitoring wells and a pumping well. Two soil samples were collected from
each soil boring for MW-4, MW-5, MW-7 through MW-18 and PW-1 and analyzed for
gasoline range and diesel range total petroleum hydrocarbons (TPH) using United States
Environmental Protection Agency (USEPA) Methods Modified 8015/5030 and
8015/3550, respectively. Three soil samples were collected from the soil boring for MW-
6 and analyzed for gasoline range and diesel range TPH using USEPA Method Modified
8015/5030 and 8015/3550, respectively. Two soil samples were retained from each soil
boring for either on-site or off-site laboratory analysis. The on-site laboratory was owned
and operated by Geochem, Incorporated of Morrisville, North Carolina. All off-site
samples were submitted to Law Environmental National Laboratories in Pensacola,
Florida. The laboratory results indicated the presence of detectable TPH-gasoline in
MW-4 (1.2 milligrams/kilogram [mg/kgl), MW-9 (180 mg/kg), and MW-13 (0.87
mg/kg). All except for MW-9 fall below the NCDENR action levels of 10 mg/kg for
TPH-gasoline. The laboratory results indicated the presence of detectable TPH-diesel in
MW-9 (3,400 mg/kg), MW-11 (17 mg/kg), MW-15 (3.3 mg/kg), and MW-17 (5.7
mg/kg). All except for MW-9 fall below the NCDENR action levels of 40 mg/kg for

TPH-diesel.

Law conducted a site assessment at Building AS-4158 to evaluate the impact to the
groundwater and vadose zone soil caused by the release of petroleum hydrocarbon
contaminants from the former USTs. A summary of the site assessment is presented in
Section 1.2 Site Assessment and Corrective Action Summary.

An evaluation of appropriate remedial alternatives for the Building AS-4158 site was
documented in the CAP, dated September 11, 1995. The selected remedial approach at
Building AS-4158 consisted of the installation of an air sparge/soil vapor extraction
system to recover LNAPL, coupled with groundwater monitoring to evaluate the
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migration and attenuation of the dissolved petroleum hydrocarbon constituents from the
former UST basin.

To monitor the dissolved petroleum hydrocarbon constituents in the groundwater, J.A.
Jones collected groundwater samples during sixteen quarterly events from eighteen
existing on-site monitoring wells, MW-1 through MW-18, from April 1998 to April
2002. A summary of the groundwater monitoring activities is presented in Section 1.3
Groundwater Monitoring.

12  SITE ASSESSMENT AND CORRECTIVE ACTION SUMMARY

In March and April of 1993, Groundwater Technology Government Services (GTGS)
performed a three well site check, which involved the advancement of three soil borings
that were converted to monitoring wells AS-4158MW-1, AS-4158MW-2, and AS-
4158MW-3 and collection and analysis of soil and groundwater samples. Each of the
monitoring wells was installed to a depth of approximately seventeen feet below land
surface (ft bls) and contains a fifteen foot screened section. Groundwater samples were
collected from each of the three monitoring wells and were analyzed for volatile aromatic
hydrocarbons using USEPA Method 602. Hydrocarbons were detected in each of the

three wells.

In December 1993 and January 1994 as part of the site assessment activities, Law
installed fifteen hydropunch penetrometers, twelve Type II groundwater monitoring
wells, three Type III groundwater monitoring wells, and one six inch diameter pumping
well to evaluate site geology and the extent of petroleum-impacted groundwater and
vadose zone soils. The groundwater monitoring wells and pumping well were designated
as MW-4 through MW-18 and PW-1, respectively. Type II groundwater monitoring
wells, designated MW-4, MW-5, MW-6, MW-7, MW-10, MW-12, MW-14 were
installed to a depth of 16.5 ft bls with a 10 foot section of well screen set at the well
completion depth. Type II groundwater monitoring wells, designated MW-8, MW-9
(product recovery well), MW-11, MW-13, MW-15 were installed to a depth of 17.0 ft bls
with a 10 foot section of well screen set at the well completion depth. Type III
groundwater monitoring wells, designated MW-16 through MW-18 were installed to a
depth of 50.5 ft bls with a 5 foot section of well screen set at the well completion depth.
In addition, the pumping well, designated PW-1 was installed to a depth of 30 ft bls with
a 20 foot section of well screen set at the well completion depth.

From December 1993 to January 1994, Law collected soil samples from the sixteen
borings advanced for the installation of the Type II and Type III groundwater monitoring
wells and pumping well. Two soil samples were collected from each soil boring for MW-
4, MW-5, MW-7 through MW-18 and PW-1 and analyzed for gasoline range and diesel
range TPH using USEPA Method Modified 8015/5030 and 8015/3550, respectively.
Three soil samples were collected from the soil boring for MW-6 and analyzed for
gasoline range and diesel range TPH using USEPA Method Modified 8015/5030 and

8015/3550, respectively.
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In December 1993, ten groundwater samples were collected using a Hydropunch
sampling probe to provide delineation information concerning the dissolved petroleum
hydrocarbon constituents and LNAPL plume at Building AS-4158. Groundwater
samples were collected by driving the Hydropunch probe through the unsaturated zone
into the water bearing zone and then opening the Hydropunch to allow groundwater to
enter the sample chamber. Small-diameter, decontaminated Teflon bailers were then
lowered in to the chambers to collect the samples. All samples were analyzed for volatile
aromatic hydrocarbons using USEPA Method 602 and the USEPA Method 610 analyte
list of polynuclear aromatic hydrocarbons using USEPA Method 625. In December of
1993 and January of 1994, groundwater samples were collected from monitoring wells
MW-1 through MW-18 and PW-1 and analyzed for volatile aromatic hydrocarbons using
USEPA Method 601/602 and the USEPA Method 610 analyte list of PAHs using USEPA

Method 625.

Petroleum hydrocarbon constituents were detected in the groundwater samples collected
from hydropunch penetrometers HP-1 through HP-8 and groundwater monitoring wells
MW-2 through MW-4, MW-7, MW-9 (former product recovery well) through MW-17,
and PW-1. According to the CAP dated September 11, 1995, prepared by Catlin, the
primary groundwater contaminants identified at the site are benzene, ethylbenzene,
acenaphthene, anthracene, benzo(a)anthracene, chrysene, fluoranthene, 1-
Methylnaphthalene,  2-Methylnaphthalene, = bromoform,  dibromochloromethane,
bromodichloromethane, and chloroform. The maximum detected groundwater
concentrations of these contaminants, as presented in the CAP, with their corresponding
site rehabilitation levels, as established in NCAC Title 15A Subchapter 2L groundwater

quality standards, are provided as follows:

North Carolina Groundwater Quality Standards and Site Target Cleanup Concentrations

Groundwater Maximum Detected Site Rehabilitation
Constituent Concentration (pg/l) Concentration (pg/l)
Benzene 1,400 1.0
Ethylbenzene 1,700 29
Acenaphthene 2.8 80
Anthracene ' 1.2 2,100
Benzo(a)anthracene 18 .05
Chrysene 7.0 5
Fluoranthene 2.7 280
1-Methylnaphthalene 34 *
2-Methylnaphthalene 2.9 28
Bromoform 2.3 0.19
Dibromochloromethane 1.6 *
Bromodichloromethane 0.7 *
Chloroform 2.7 0.00019

1-4 Task Order No. 067D/Bldg. AS4158
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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.

According to the CAP, dated September 11, 1995, prepared by Catlin, the soil
constituents identified at the site are TPH gasoline ranges - per EPA Method 5030 and
TPH diesel ranges - per EPA Method 3550. The maximum detected soil concentrations
for these TPH ranges, as presented in the CAP, with their corresponding site
rehabilitation levels, are provided as follows:

Soil Maximum Detected Concentrations and Site Target Cleanup Concentrations

Soil EPA Maximum Detected Site Rehabilitation
Constituent Method Concentration Concentration
TPH Gasoline range 5030 180 mg/Kg 10 ppm
TPH Diesel range 3550 3,400 mg/Kg 40 ppm

1.3 GROUNDWATER MONITORING

The air sparge/soil vapor extraction system is designed to reduce the dissolved petroleum
hydrocarbon groundwater concentrations to site rehabilitation levels regulated by the
NCDENR. These site rehabilitation levels are provided in the NCAC Title 15A
Subchapter 2L Classifications and Water Quality Standards Applicable to the
Groundwaters of North Carolina.

To monitor the effectiveness of the air sparge/soil vapor extraction system in the
reduction of dissolved petroleum hydrocarbon constituents in the groundwater, J.A. Jones
collected quarterly groundwater samples from eighteen monitoring wells from April 1998
to April 2002. These wells were utilized to evaluate the migration of dissolved petroleum
hydrocarbon constituents from the former UST basin. Review of the analytical results
from these quarterly groundwater samples indicated that there were detected
concentrations above laboratory quantitation limits in ten of the monitoring wells. All
samples were delivered to Paradigm Analytical Laboratories, Inc. (Paradigm) and
analyzed for volatile aromatic hydrocarbons using USEPA Method 602 and the USEPA
Method 610 analyte list of polynuclear aromatic hydrocarbons using USEPA Method

625.

Groundwater elevations were measured monthly from April 1998 to April 2002 in each of
the eighteen on-site groundwater monitoring wells MW-1 through MW-18 and pumping
well PW-1. The groundwater elevation data, including the depth to water and LNAPL, are

presented in Table 1-1.
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Table 1-1

Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

4/15/2002 3/19/2002 2/12/2002
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon . Hydrocarbon . Hydrocarbon X
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (R below toc) (f. below toc) (ft., msl) (&, below toc) (ft. below toc) (ft., msl) (R below toc) (ft. below toc) (ft., msl)
MW-1 Not Measured Not Measured Not Measured
MW-2 15.51 Dry Dry Dry
MWw.3 17.70 9.86 7.84 6.92 10.78 9.30 8.40
MW-4 22.19 10.37 11.82 10.21 11.98 9.82 12.37
MW-§ 22.10 10.23 11.87 9.83 12.27 10.84 11.26
MW-6 15.55 10.57 4.98 10.01 5.54 9.82 5.73
MW-7 2211 10.60 11.51 10.43 11.68 10.93 11.18
MW.-8 16.27 1111 5.16 11.05 522 11.60 4.67
MW-9 (Prod. Recovery Well) 23.14 10.88 11.68 11.46 11.59 13.12 10.02 11.49 13.99 9.15
MW-10 15.73 11.83 3.90 11.69 11.40 433
MW-11 23.84 12.12 11.72 12.12 11.72 13.44 10.40
MW-12 22.03 Not Measured Not Measured Not Measured
MW-13 24.12 12.45 11.67 1245 11.67 Dry
MW-14 15.73 10.70 5.03 10.71 5.02 11.01 4.72
MW-15 23.99 11.86 12.13 11.78 12.21 13.49 10.50
MW-16 22.19 10.81 11.38 10.76 11.43 12.10 10.09
MW-17 23.05 11.72 11.33 11.58 11.47 12.67 10.38
MW-18 23.88 12.50 11.38 12.34 11.54 13.15 10.73
PW-1 22.80 Not Measured Not Measured Not Measured
Notes:
‘System not operational during water level survey
* Ground: fevati same day prior to AFVR event.
3G d 1 same day after AFVR cvent.
ft = feet

toc = tap of casing elevation
ms!| = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured. The product-water interface probe was being repaired.

Task Order No. 067¢/Building AS 4158



Table 1-1 (continued)
Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

1/15/2002 12/17/2001 B 11/5/2001
Top of Casing - Ij:pth t:: Depth to Groundwater H 2:2::::0“ Depth to Groundwater H [;::Zha::on Depth to Groundwater
Sample Point Elevation yP o::::ton Groundwater Elevation ypm duct Groundwater Elevation yPro duct Groundwater Elevation
(R, msl) o (R below toc) [ (R., msl) (R below toc) | (., msl) (R. below tocy | (., msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MWw-1 Not Measured 8.53 9.38
MW-2 15.51 Dry Dry Dry
MW-3 17.70 795 9.75 9.50 8.20 9.78 7.92
MW-4 22.19 10.96 11.23 9.58 12.61 10.11 12.08
MW-5 22.10 10.88 11.22 9.90 12.20 10.29 11.8t
MW-6 15.55 11.16 4.39 9.95 5.60 10.32 5.23
MW-7 22.11 11.80 10.31 9.48 12.63 10.88 11.23
MW-8 16.27 12.40 3.87 11.03 5.24 10.85 5.42
MW-9 (Prod. Recovery Well) 23.14 12.28 15.18 7.96 10.10 13.04 B 10.20 12.94
MW-10 15.73 Not Measured 9.90 5.83 Not Measured
MW-11 23.84 13.69 10.15 11.83 12.01 11.83 12.01
MW-12 22.03 Not Measured Not Measured Not Measured
MW-13 24,12 15.45 8.67 13.35 10.77 11.88 12.24
MW-14 15.73 10.70 5.03 9.95 5.78 9.48 6.25
MW-15 23.99 14.20 9.79 10.55 13.44 10.15 13.84
MW-16 22.19 11.63 10.56 10.89 11.30 10.89 i 11.30
MW-17 23.05 12.50 10.55 11.57 11.48 11.78 11.27
MWw-18 23.88 13.64 10.24 12.50 1138 12.69 11.19
PW-1 22.80 Not Measured Not Measured Not Measured
Notes:
lSymm not operational during water level survey
G d levati same day prior to AFVR event.
’G d Tevati same day after AFVR event.
ft = feet

toc = top of casing elevation
mst = mean sea level
* Indicates that the depth to hydrocarbon product could not be measured

N62470-93-D-3033 Task Order No. 067d/Building AS 4154
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Table 1-1 (continued)
. Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

10/15/2001 9/24/2001 7/16/2001
Top of Casing H l';:pth ‘oon Depth to Groundwater H l?!:ztcha::on Depth to Groundwater H l?;pth tloon Depth to Groundwater
Sample Point Elevation yPr duct Groundwater Elevation 4 Product Groundwater Elevation yPro duct Groundwater Elevation
(ft., msl) M (ft. below toc) (ft., msl) . (ft. below toc) (ft., msl) (ft. below toc) (ft., msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MW-1 9.17 9.20 8.50
MW-2 15.51 Dry Not Measured Not Measured
MW-3 17.70 9.48 8.22 9.25 8.45 8.68 9.02
MW-4 22.19 9.79 12.40 9.48 12.71 8.98 13.21
MW-5 22,10 9.98 12.12 9.99 12.11 9.50 12.60
MW-6 15.55 10.07 548 9.65 5.90 9.22 6.33
MW-7 2.11 Not M d Not M 4 10.94 .17
MW-8 16.27 10.28 5.99 10.82 5.45 10.20 6.07
MW-9 (Prod. Recovery Well) 23.14 10.35 12.79 12.16 10.98 10.63 12.51
MW-10 15.73 11.45 4.28 13.85 1.88 13.18 2.55
MWw-11 23.84 11.81 12.03 13.40 10.44 12.76 11.08
MW-12 22.03 Not Measured Not Measured Not Measured
MW-13 24.12 12.17 11.95 16.17 7.95 16.33 1.79
MW-14 1573 10.01 572 10.28 5.45 9.87 5.86
MW-15 23.99 10.63 13.36 11.29 12.70 10.35 13.64
MW-16 22,19 10.65 11.54 10.78 11.41 10.46 11.73
MW-17 23.05 11.61 11.44 11.45 11.60 11.57 11.48
MW-18 23.88 12.33 11.55 1271 1117 12.41 11.47
PW-1 22.80 Not M ed Not Measured Not Measured
Notes:
'System not operational during water level survey
G d levati same day prior to AFVR event.
’G d 1 same day after AFVR event.
ft = feet

toc = top of casing elevation
msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured
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Table 1-1 (continued)
Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

5/14/2001 4/17/2001 - 3/16/2001
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
(R, msD) @ i::“f:oc) (R belowtoc) | (Rms) | o ‘;:‘;::‘:oc) (. belowtoc) | (Rmsl) | o ::::f:oc) (A belowtoc) | (R ms])
MW-1 6.30 7.83 Not Measured
MW-2 15.51 8.30 7.21 8.43 7.08 7.06 8.45
MW.3 17.70 7.80 9.90 7.85 9.85 6.54 iLi6
MW-4 22.19 8.90 13.29 8.40 13.79 8.18 14.01
MW-5 22,10 9.10 13.00 8.60 13.50 6.75 15.35
MW-6 15.55 8.98 6.57 8.70 6.85 7.80 1.75
MW-7 22.11 9,59 12.52 9.00 13.11 8.82 13.29
MW-8 16.27 10.27 6.00 9.23 7.04 9.31 6.96
MW.-9 (Prod. Recovery Well) 23.14 10.23 1291 9.28 13.86 9.45 13.69

MW-10 15.73 12.91 2.82 9.80 5.93 10.26 5.47
MW-11 23.84 12.70 11.14 10.70 13.14 10.75 13.09
Mw-12 22.03 Not Measured Not Measured Not Measured
MWw-13 24.12 15.83 8.29 .14 12.98 11.22 12.90
MW-14 15.73 9.90 5.83 9.50 6.23 9.68 6.05
MW-15 23.99 10.55 13.44 10.14 13.85 10.30 13.69
MW-16 22.19 10.17 12.02 9.12 13.07 9.13 13.06
MW-17 23.05 11.36 11.69 10.33 1272 10.20 12.85
MW-18 23.88 12.30 11.58 11.31 12.57 tL19 12.69
PW-1 22.80 Not Measured Not Measured Not Measured

Notes;

lSystem not operational during water level survey

:; : : i same day prior to AFVR event.

same day after AFVR event.

ft = feet

toc = top of casing ¢levation

msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured

Tusk Order No. 067d/Building AS 4158
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Table 1-1 (continued)
- Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

2/15/2001 2/14/2001 2/13/2001
Top of Casing H}?d::::ha::on Depth to Groundwater H;:::ha::on Depth to Groundwater Hm:::on Depth to Groundwater
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (ft. below toc) (ft., msl) (ft. below toc) (ft., msl) (ft. below toc) (ft., msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MW-1 Not Measured Not Measured Not Measured
MW-2 15.51 7.10 8.41 5.59 9.92 5.72 9.79
MW-3 17.70 6.80 10.90 5.46 12.24 6.05 11.65
MW-4 22.19 8.16 14.03 7.79 14.40 7.84 14.35
MW-5 22.10 7.82 14.28 6.86 15.24 6.30 15.80
MW-6 15.55 8.06 7.49 7.81 7.74 8.50 7.05
MW-7 22.11 7.31 14.80 6.65 15.46 4.85 17.26
MW-8 16.27 9.00 1.27 8.54 1.73 8.81 7.46
MW-9 (Prod. Recovery Well) 23.14 8.74 14.40 8.35 14.79 7.68 15.46
MW-10 15.73 6.31 9.42 5.45 10.28 3.50 12.23
MW-11 23.84 8.80 15.04 8.10 15.74 9.95 13.89
MW.-12 22.03 Not Measured Not Measured Not Measured
MW-13 24.12 7.86 16.26 7.65 16.47 7.53 16.59
MW-14 15.73 8.77 6.96 8.79 6.94 8.94 6.79
MW-15 23.99 9.65 14.34 9.65 14.34 9.70 14.29
MW-16 22.19 8.91 13.28 7.78 14.41 4.04 18.15
MW-17 23.05 9.77 13.28 8.79 14.26 5.68 1237
MW-18 23.88 10.62 13.26 9.62 14.26 7.86 16.02
PW-1 22.80 Not Measured Not M d Not Measured
Notes:
lSystem not operational during water level survey
* Ground levati same day prior to AFVR event.
G d 1 same day after AFVR event.
ft = feet

toc = top of casing elevation
ms! = mean sa level

* Indicates that the depth to hydrocarbon product could not be measured

Taxk Order No. 067d/Building AS 4158



N62470-93-D-3033

p

Table 1-1 (continued)

Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

1/412001 12/14/00° . 12/14/00°
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) (R below toc) (ft. below toc) (ft., msl) (R below toc) (ft. below toc) (ft., msl)
MW-1 Not M d Not Measured Not Measured
MW-2 15.51 Not M d 135 8.16 5.73 9.78
MW-3 17.70 8.04 9.66 7.10 10.60 6.07 11.63
MwW-4 22.19 8.70 13.49 8.27 13.92 8.38 13.81
MW-5 22.10 8.71 13.39 8.04 14.06 8.02 14.08
MW-6 15.55 8.98 6.57 8.27 7.28 8.28 7.27
MW-7 22,11 9.20 1291 8.81 13.30 9.87 12.24
MW-8 16.27 9.30 6.97 9.05 7.22 9.12 715
MW.-9 (Prod. Recovery Well) 23.14 9.48 13.66 14.18 8.96 9.36 13.78
MW-10 15.73 10.45 5.28 9.82 591 9.74 5.99
MW-11 23.84 10.71 13.13 10.72 13.12 10.56 13.28
MW-12 22.03 Not Measured Not Measured Not Measured
MW-13 24.12 11.13 12,99 Dry 10.95 13.17
MW-14 15.73 9.60 6.13 9.72 6.01 9.60 6.13
MW-15 23.99 10.39 13.60 10.23 13.76 10.26 13.73
MW-16 22.19 9.35 12.84 9.47 1272 8.54 13.65
MW-17 23.05 10.56 12.49 10.14 12.91 10.22 12.83
MW-18 23.88 1145 12.43 11.04 12.84 11.08 12.80
PW-1 22.80 Not Measured Not Measured Not Measured
Notes:
'System not operational during water level survey
* Ground levati same day prior to AFVR event.
G d 1 same day after AFVR event.
ft = feet

toc = top of casing elevation
msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured

Task Order No. 067d/Building AS 4158
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Table 1-1 (continued)
- Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

10/18/00" 7126/00" 4n2s/00'
. Top of C'asing Hde::::ha::on Depth to Groundxj/am H)P;zzha::on Depth to Groundv'vatcr H)z::::ha:l‘:on Depth to Ground\yater
Sample Point Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
(R, msl) Product | 4 belowtoc)| (&, msl) Product | o vetowtoc)| (Rt msh) Product 1 pelowtoc) | (. msl)
(ft. below toc) (f. below toc) (ft. below toc)
MW-1 7.56 Not Measured Not Measured
MW-2 15.51 7.99 7.52 5.70 9.81 6.97 8.54
MW-3 17.70 7.51 10.19 5.12 12.58 7.56 10.14
MwW-4 22.19 8.10 14.09 5.75 16.44 8.10 14.09
MW.5 22.10 8.25 13.85 6.75 15.35 8.25 13.85
MW-6 15.55 8.72 6.83 7.06 8.49 8.17 7.38
MW-7 22.11 3.68 13.43 8.56 13.55 8.14 13.97
MW-8 16.27 8.34 7.93 9.83 6.44 8.93 7.34
MW-9 (Prod. Recovery Well) 23.14 8.97 14.17 9.55 13.59 9.28 13.86
MW-10 15.73 9.23 6.50 10.27 5.46 9.75 5.98
MW-11 23.84 10.18 13.66 10.89 12.95 10.08 13.76
MW-12 22.03 Not Measured Not Measured Not Measured
MW-13 24.12 10.62 13.50 11.42 12.70 1047 13.65
MW-14 15.73 9.02 6.71 9.50 6.23 9.16 6.57
MW-15 23.99 9.41 14.58 10.10 13.89 9.70 14.29
MW-16 22.19 8.87 13.32 8.93 13.26 8.80 13.39
MW-17 23.05 10.08 12.97 10.23 12.82 9.94 13.11
MW-18 23.88 10.96 12.92 110 12.78 10.72 13.16
PW-1 22.80 Not Measured Not Measured Not Measured
Notes:
'Sys(em not operational during water level survey
? Ground levati same day prior to AFVR event.
* Ground levati same day after AFVR cvent.

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

* Indicates that the depth to hydrocarbon product could not be measured

Task Order No, (067d/Building AS 4158
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Table 1-1 (continued)
- Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

1/12/00" 12/20/1999 11/22/1999
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
. . Hydrocarbon ¥ Hydrocarbon X Hydrocarbon X
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) (f., msh) (R below toc) (ft. below toc) (ft., msl)

MW.| 7.46 Not Measured Not Measured
MW-2 15.51 Not Measured Not Measured 5.92 9.59
MW-3 17.70 8.31 9.39 8.13 9.57 6.50 11.20
MW-4 22.19 8.36 13.83 7.53 14.66 6.84 15.35
MW-S 22.10 Not Measured Not M. d 737 14.73
MW-6 15.55 9.29 6.26 8.50 7.05 7.56 7.99
MW-7 2.11 9.28 12.83 Not M d 4.76 17.35
MW-8 16.27 9.63 6.64 8.82 7.45 7.45 8.82
MW-9 (Prod. Recovery Well) 23.14 11.01 12.13 Not M d 9.91 13.23
MW-10 15.73 10.51 522 Not Measured 4.82 10.91
MW-i1 23.84 10.83 13.01 10.41 13.43 9.23 14.61
MW-12 22.03 Not Measured 6.43 15.60 7.19 14.84
MW-13 24.12 11.38 12.74 1L12 13.00 9.35 14,77
MW-14 15.73 9.20 6.53 8.93 6.80 7.64 8.09
MW-15 23.99 9.66 14.33 9.51 14.48 8.30 15.69
MW-16 22.19 9.38 12.81 10.16 12.03 8.30 13.89
MwW-17 23.05 10.51 12.54 10.61 12.44 9.62 13.43
MW-18 23.88 11.45 1243 10.44 13.44 10.68 13.20

PW-1 22.80 Not M d Not Measured Not Measured

Notes:

lSyst:m not operational during water level survey
2 .
Ground 1

,(\ 1, 1.

ft = feet
toc = top of casing ¢lcvation
msl = mean sea level

same day prior to AFVR event.
same day after AFVR event.

* Indicates that the depth to hydrocarbon product could not be measured

Task Ordor No. (67d/Building AS 4158
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Table 1-1 (continued)
Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

10/20/99" 9/23/1999 8/19/1999
Top of Casing H;iz:::m Depth to Groundwater H)Z::::on Depth to Groundwater H;::z:::on Depth to Groundwater
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) (R below toc) (ft. below toc) (ft., msl)
MW-1 Not Measured Not Mcasured Not Measured
MW-2 15.51 Not Measured 5.56 9.95 5.66 9.85
MW-3 17.70 529 1241 Not Measured 6.14 11.56
MW-4 22.19 5.53 16.66 4.46 17.73 6.40 15.79
MW-5§ 22.10 6.34 15.76 5.96 16.14 791 14.19
MW-6 15.55 5.50 - 10.05 4.43 1112 9.63 5.92
MW-7 22.11 7.04 15.07 6.26 15.85 6.00 16.11
MW-8 16.27 7.23 9.04 6.65 9.62 8.64 7.63
MW-9 (Prod. Recovery Well) 23.14 10.66 12.48 6.54 16.60 8.56 14.58

MW-10 15.73 8.61 712 10.75 4.98 3.65 12.08
MW-11 23.84 9.07 14.77 8.29 15.55 791 15.93
MW-12 22.03 9.21 12.82 7.15 14.88 8.22 13.81
MW-13 24.12 9.72 14.40 7.69 16.43 5.30 18.82
MW-14 15.73 8.98 6.75 7.82 791 9.40 6.33
MW-15 23.99 9.35 14.64 9.32 14.67 9.58 14.41
MW-16 22.19 10.63 11.56 6.57 15.62 7.00 15.19
MW-17 23.05 7.99 15.06 7.63 15.42 7.90 15.15
MW-18 23.88 8.67 15.21 8.64 15.24 9.24 14.64
PW-1 22.80 Not Measured Not Measured Not Measured

Notes:

'Syslem not operational during water level survey

G d levati same day prior to AFVR event.

> Ground ! same day after AFVR event.

ft = feet

toc = top of casing elevation
ms! = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured

Task Order No. 067d/Building AS 415%
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Table 1-1 {continued)
_ Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

114199 5124199° 5124199°
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
N . 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 Not M d 6.65 9.03
MW-2 15.51 Not Measured Not Measured Not Measured
MW-3 17.70 9.54 8.16 7.82 9.88 9.34 8.36
MW-4 22.19 9.22 12.97 8.82 13.37 8.85 13.34
MW-5 22.10 10.63 11.47 8.06 14.04 9.89 12.21
MW-6 15.55 9.39 6.16 9.27 6.28 9.29 6.26
MW-7 22,11 1191 10.20 10.25 11.86 10.25 11.86
MWw-8 16.27 11.12 5.15 10.75 5.52 10.72 5.55
MW-9 (Prod. Recovery Well) 23.14 12.63 10.51 11.85 1129 10.72 12.42
MW-10 15.73 15.36 0.37 13.26 247 14.48 1.25
MW-11 23.84 14.18 9.66 14.09 9.75 14.12 9.72
MW-12 22.03 10.38 11.65 6.70 15.33 9.54 12.49
MW-13 24.12 16.40 172 16.22 7.90 16.18 7.94
MW-14 15.73 9.60 6.13 9.01 6.72 9.47 6.26
MW-15 23.99 9.80 14.19 9.51 14.48 9.49 14.50
MW-16 22.19 Not Measured 6.81 15.38 10.76 11.43
MW-17 23.05 12,94 10.11 8.46 14.59 11.94 1.1
MW-18 23.88 13.61 10.27 1L.n 1217 12.78 11.10
PW-1 22.80 Not Measured Not Measured Not Measured
Notes:
lSyslem not operational during water tevel survey
G d levati same day prior to AFVR cvent.
G d 1 same day after AFVR event.
ft = fect

toc = top of casing elevation
msl = mean sea level
* Indicates that the depth to hydrocarbon product could not be measured

Taxk Order No. 067d/Building AS 4158
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Table 1-1 (continued)

Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

5/10199° 5/10/99* . 4n2/99°
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
(ft., msl) Product (ft. below toc) (ft., msl) Product (ft. below toc) (ft., msl) Product (ft. below toc) (ft., msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MW-1 5.49 9.47 11.97
Mw-2 15.51 7.52 7.99 Not Measured Not Measured
Mw.3 12.70 6.94 10.76 9.82 7.88 11.33 6.37
MwW-4 22.19 7.96 14.23 9.20 12.99 8.81 13.38
MW-5 22.10 7.09 15.01 10.52 11.58 1132 10.78
MW-6 15.55 8.90 6.65 8.99 6.56 8.96 6.59
MW-7 22.11 6.38 15.73 12.42 9.69 13.66 8.45
MW-8 16.27 10.27 6.00 10.62 5.65 12.74 3.53
MW-9 (Prod. Recovery Well) 23.14 12.62 10.52 10.94 12.20 14.24 8.90
MW-10 15.73 8.15 7.58 15.13 0.60 14.83 0.90
MW-11 23.84 11.98 11.86 13.81 10.03 12.06 11.78
MWw.12 22.03 6.48 15.55 9.72 12.31 11.46 10.57
MW-13 24.12 1145 12,67 15.64 8.48 13.26 10.86
MW-14 15.73 8.46 727 9.42 6.31 9.32 6.41
MW-15 23.99 9.31 14.68 9.49 14.50 9.46 14.53
MW-16 22.19 6.03 16.16 10.72 11.47 13.58 8.61
MwW-17 23.05 7.62 15.43 10.81 12.24 14.21 8.84
MW-18 23.88 10,23 13.65 12.94 10.94 14.24 9.64
PW-1 22.80 Not Measured Not Measured Not Measured

Notes:

1
G

LY q 1,

ft = feet
toc = top of casing elevation
msl = mean sea level

System not operational during water level survey
d levati same day prior to AFVR event.
same day after AFVR event,

* Indicates that the depth to hydrocarbon product could not be measured

Task Order No. 067d/Buitding AS 4158
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Table 1-1 (continued)

. Buiiding AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

422/99* 4/8/99° 418/99*
) Top of C.asing H)?d:z:::on Depth to Groundv.vatcr H)]')d:: ::ha::on Depth to Ground\.vater H;)d::thw:’on Depth to Groundv.vater
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation Product Groundwater Elevation
(f., msl) (& below toc) (ft. below toc) (ft., msl) (f. below toc) (ft. below toc) (ft., msl) (& below toc) (ft. below toc) (f., msl)
MW-1 12,03 4.92 4.19
Mw-2 15.51 Not Measured 6.99 8.52 7.08 8.43
MW-3 17.70 11.35 6.35 6.84 10.86 6.82 10.88
Mw-4 22.19 9.56 12.63 6.59 15.60 Trace 6.60 15.59
MW-5 22.10 11.49 10.61 6.19 1591 6.10 16.00
MW-6 15.55 8.94 6.61 7.81 7.74 7.89 7.66
MW.7 22.11 13.67 8.44 5.32 16.79 5.00 17.11
MW-8 16.27 10.74 553 8.36 791 8.32 7.95
MW-9 (Prod. Recovery Well) 23.14 11.26 11.88 10.29 12.85 7.95 15.19

MW-10 15.73 14.84 0.89 4.51 11.22 4.33 11.40
MW-11 23.84 12.96 10.88 7.62 16.22 7.58 16.26
MW-12 22.03 11.62 10.41 7.17 14.86 7.00 15.03
MW-13 24.12 13.00 11.12 6.29 17.83 6.19 17.93
MW-14 15.73 9.33 6.40 8.44 729 8.39 7.34
MW-15 23.99 9.43 14.56 9.21 14.78 9.16 14.83
MW-16 22.19 3.1 8.48 5.99 16.20 5.70 16.49
MW-17 23.05 14.33 8.72 6.94 16.11 6.64 16.41
MW-18 23.88 14.31 9.57 8.28 15.60 8.06 15.82
PW-1 22.80 Not Measured Not Measured Not Measured

Notes:

lSyslzm not operational during water level survey

G d levati same day prior to AFVR cvent.

’G d 1 same day after AFVR event.

ft = feet
toc = top of casing elevation
msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured

Task Order No. 067d/Building AS 4158
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Table 1-1 (continued)
Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

3/8/99" 2/5/99" 12599
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
(R, msl) Product | o belowtoc) | (R, msl) Product ' | o belowtoc)| (R, msl) Product 1 4 belowtoc) | (. msl)
(ft. below toc) (ft. below toc) (ft. below toc)
MW-1 Not Measured Not Measured Not Measured
MW-2 15.51 Well Dry 8.52 6.99 7.95 7.56
MW.3 17.70 8.82 8.88 9.12 8.58 4.96 12.74
MW-4 22.19 8.68 13.51 8.40 13.79 6.30 15.89
MW-5 22.10 9.45 12.65 9.55 12.55 9.14 12.96
MW-6 15.55 8.61 6.94 8.70 6.85 7.60 71.95
MWw.7 22.11 9.83 12.28 11.62 10.49 4.52 17.59
MW-8 16.27 9.18 7.09 10.65 5.62 10.20 6.07
MW-9 (Prod. Recovery Well) 23.14 9.81 13.33 11.35 11.79 10.16 12.98
MW-10 15.73 11.04 4.69 15.20 0.53 11.76 397
MW-11 23.84 11.60 12.24 15.98 7.86 12.65 11.19
MW-12 22.03 8.79 13.24 9.50 12.53 9.33 12.70
MW-13 24,12 12.27 11.85 16.20 7.92 16.12 8.00
MW-14 15.73 9.44 6.29 9.58 6.15 9.52 6.21
MW-15 23.99 9.86 14.13 9.78 14.21 10.00 13.99
MW-16 22,19 10.00 12.19 10.92 11.27 9.90 12.29
MwW-17 23.05 9.65 13.40 12.20 10.85 10.84 12.21
MW-18 23.88 12.41 11.47 12.92 10.96 11.95 11.93
PW-1 22.80 Not Measured Not Measured 9.05 13.75

Notes:

System not operational during water level survey

1,
1, n 1

3 Ground 1
ft = feet

toc = top of casing clevation
ms! = mean sca level

same day prior to AFVR event.
same day after AFVR event.

* Indicates that the depth to hydrocarbon product could not be measured

Tark Order No. 067¢/Building AS 4158
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Table 1-1 {continued)
Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

12/10/1998 11/16/1998 10/20/1998
Top of Casing H;)dizﬂc;::on Depth to Groundwater H)l')d:::ha::on Depth to Groundwater H;::z::hart:on Depth to Groundwater
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) (& below toc) (ft. below toc) (ft., msh)
MW-1 Not Measured 6.91 8.20
MW-2 15.51 8.20 731 7.87 7.64 8.51 7.00
MW-3 17.70 7.12 10.58 7.41 10.29 8.09 9.61
MWw-4 22.19 7.69 14.50 7.58 14.61 7.89 14.30
MW.5 22.10 7.25 14.85 8.61 13.49 8.76 13.34
MW-6 15.55 9.21 6.34 8.55 7.00 8.89 6.66
MW-7 22.11 6.17 1594 1.73 14.38 9.38 12.73
MW-8 16.27 9.81 6.46 8.57 7.70 9.30 6.97
MW-9 (Prod. Recovery Well) 23.14 8.78 8.80 14.34 8.78 14.36 9.23 9.32 13.91
MW-i0 15.73 6.35 9.38 4.55 11.18 10.86 4.87
MW-11 23.84 1.12 12.72 8.39 15.45 12.42 1142
MW-12 22.03 Not Measured 8.91 13.12 8.31 13.72
MW-13 24,12 6.44 17.68 7.50 16.62 16.21 7.91
MW-14 15.73 8.51 7.22 8.41 7.32 8.74 6.99
MW-15 23.99 9.19 14.80 9.09 14.90 9.31 14.68
MW-16 22.19 7.33 14.86 8.48 1371 9.42 12.77
MW-17 23.05 8.27 14.78 9.41 13.64 10.68 12.37
MW-18 23.88 10.75 13.13 10.59 13.29 11.58 12.30
PW-1 22.80 Not Measured 7.59 15.21 9.06 13.74
Notes:
lSys(em not operational during water level survey
2 Ground levati same day prior to AFVR event.
? Ground 1 same day after AFVR event.
ft = feet

toc = top of casing elevation
msl = mean sca level

* Indicates that the depth to hydrocarbon product could not be measured

Taxk Order Na, 0674/Building AS 4153



N62470-93-D-303)

o~

Table 1-1 (continued)
Building AS 4158

Camp Lejeune, North Carolina
Water Level Measurement Summary

9/3/1998 8/13/1998 7/31/1998
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater Depth to Depth to Groundwater
Sample Poi . Hydrocarbon X Hydrocarbon a o Elevati Hydrocarbon .
ple Point Elevation Groundwater Elevation Groundwater Elevation
(®., msl) Product | o v elowtoc) | (R, msl) Product | o cowtoe)| (R, msl) Product | s velowtoc)| (. msl)
- 08 (f. below toc) | © " (. below toc) | ¢ ” (. below toc) "
MW-1 Not Measured Not Measured 4.30
MW-2 15.51 743 8.08 170 7.81 595 9.56
MW-3 17.70 7.00 10.70 7.45 10.25 5.29 1241
MwW-4 22.19 1.79 14.40 8.17 14.02 5.99 16.20
MW-5 22.10 6.89 15.21 7.25 14.85 10.55 11.55
MW-6 15.55 8.29 126 8.69 6.86 6.39 9.16
MW-7 22,11 6.98 15.13 7.35 14.76 7.30 14.81
MW-8 16.27 9.29 6.98 9.65 6.62 7.15 9.12
MW.-9 (Prod. Recovery Well) 23.14 9.13 9.15 14,01 9.55 9.59 13.59 7.03 7.12 16.11
MW-10 15.73 9.99 5.74 10.31 5.42 Not Measured
MW-11 23.84 13.09 10.75 13.54 10.30 175 16.09
MW-12 22.03 5.39 16.64 575 16.28 6.22 15.81
MW-13 24.12 15.39 8.73 15.53 8.59 6.84 17.28
MW-14 15.73 7.69 8.04 8.04 7.69 7.25 8.48
MW-15 23.99 8.71 15.28 9.03 14.96 8.01 15.98
MW-16 22.19 6.91 15.28 7.30 14.89 6.35 15.84
MW-17 23,05 9.61 13.44 9.90 13.15 8.73 14.32
MW-18 23.88 1143 12.45 11.83 12.05 10.01 13.87
PW-1 22.30 Not Measured Not Measured Not Measured
Notes:
'System not operational during water level survey
G d levati same day prior to AFVR event.
? Ground 1 same day after AFVR event.
ft = feet

toc = top of casing elevation
msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured
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Table Mtinued)

Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

7/23/1998 7/7/1998 6/24/1998
Depth
Top of Casing Depth to Depth to Groundwater Depth to Depth to Groundwater epth to Depth to Groundwater
. N Hydrocarbon . Hydrocarbon . Hydrocarbon .
Sample Point Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
., ms)) Product | 4 below toc) | (R msl) Product | 4 belowtoc) | (f. msi) Product | (4 betow toc) | (f. msl)
(R, ms (ft. below toc) | o (8. below toc) | ™ " (. below toc) | ™ '
MW-1 8.63 3.94 Not Measured
MW-2 15.51 791 7.60 6.30 9.21 7.38 8.13
MW-3 17.70 197 9.73 5.82 11.88 7.13 10.57
MW-4 22.19 7.84 14.35 5.99 16.20 157 14.62
MW-5 22.10 9.45 12.65 Not Measured 8.43 13.67
MW-6 15.55 7.91 7.64 6.68 8.87 8.11 7.44
MW-7 22.11 10.75 11.36 7.05 15.06 8.74 13.37
MW-8 16.27 8.77 7.50 7.82 8.45 8.56 7.1
MW-9 (Prod. Recovery Well) 23.14 9.01 14.13 7.44 7.78 15.70 8.90 9.28 14.24
MW-10 15.73 12.06 3.67 Not M ed 9.54 6.19
MW-il 23.84 10.82 13.02 9.34 14.50 10.30 13.54
MW-12 22.03 9.56 12.47 7.59 14.44 8.01 14,02
MW-13 24.12 10.74 13.38 8.93 15.19 10.56 13.56
MW-14 15.73 8.49 7.24 Not M ed Not Measured
MW-15 23.99 8.92 15.07 8.63 15.36 8.93 15.06
MW-16 22,19 10.63 11.56 8.72 13.47 9.12 13.07
MW-17 23.05 11.69 11.36 9.82 13.23 10.27 12.78
MW-18 23.88 12.63 11.25 10.92 12.96 11.35 12.53
PW-1 22.80 Not Measured 1.73 15.07 Not Measured
Notes:
'System not operational during water level survey
* Ground levati same day prior to AFVR event.
’G d 1 same day after APVR event.
ft = feet

toc = top of casing clevation
msl = mean sea level

* Indicates that the depth to hydrocarbon product could not be measured
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Table 1-1 (continued)
. Building AS 4158
Camp Lejeune, North Carolina
Water Level Measurement Summary

5/15/1998 4/24/1998
Top of Casing Hfd:ﬂ:::on Depth to Gmundv.vater Hf;:::::on Depth to Groundwater
Sample Point Elevation Product Groundwater Elevation Product Groundwater Elevation
(ft., msl) (ft. below toc) (ft., msl) (ft. below toc) (R., msl)
(ft. below toc) (ft. below toc)
MW-1 6.14 4.18
MW-2 15.51 7.84 7.67 7.55 7.96
MW-3 17.70 6.84 10.86 6.31 11.39
MW-4 22.19 7.07 15.12 7.85 14.34
MW-5 22.10 7.64 14.46 7.14 14.96
MW-6 15.55 744 8.11 7.06 8.49
MW-7 22.11 8.17 13.94 7.69 14.42
MW-8 16.27 7.89 8.38 7.78 8.49
MW-9 (Prod. Recovery Well) 23.14 Not M 1 Not Measured
MWw-10 15.73 9.35 6.38 9.48 6.25
MW-11 23.84 11.21 12.63 9.58 14.26
MW-12 22.03 741 14.62 7.06 14.97
MW-13 24.12 14.06 10.06 9.27 14.85
MW-14 15.73 8.37 7.36 8.14 7.59
MW-15 23.99 8.82 15.17 8.71 15.28
MW-16 22,19 8.53 13.66 6.75 15.44
MW-17 23.05 9.79 13.26 9.13 13.92
MWw-18 23.88 10.91 12.97 1046 13.42
PW-1 22.80 7.98 14.82 Not M d
Notes:
'Syslem not operational during water level survey
? Ground levati same day prior to AFVR event.
? Ground levati same day after AFVR event.
ft = feet

toc = top of casing elevation
msl = mean sea level
* Indicates that the depth to hydrocarbon product could not be measured

N62470-93-D-3033 Task Order No. 067d/Building AS 4158
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SECTION 2.0
OPERATION AND MAINTENANCE

2.1 OPERATION HISTORY

Free product recovery was initially recommended in the Site Assessment and initiated in
April 1995. According to the CAP prepared by Catlin., from April 1995 to July 1995,
3.51 gallons of free product had been recovered from MW-9 using a passive skimmer.
LNAPL gauging activities conducted July 13, 1995 indicated that product thickness in
MW-9 had decreased from 6.03 feet to 0.02 feet. Measurable LNAPL thickness was not
identified in any other on-site well during site assessment and corrective action activities.

Based on the CAP, the goal for soil remediation is the removal or reduction of vadose
zone soil contamination to Final Cleanup Levels (40 parts per million (ppm) TPH as
gasoline and 160 ppm TPH as diesel). The CAP also identified the goal for groundwater
remediation to be the removal of free product and decreasing petrochemical constituent
concentrations to levels required by Title 15A Subchapter 2L.

The selected remedial approach was an air sparge/soil vapor extraction system. Air
sparging the groundwater involves injecting pressurized air into the subsurface via
strategically located air sparging wells. As groundwater flows past these wells, air forced
into the subsurface bubbles up through the groundwater volatilizing dissolved
hydrocarbons. In conjunction with air sparging, shallow vapor extraction lines were
installed within the unsaturated zone. These lines were used to collect vapors generated
from the air sparging system and discharge the collected vapors directly into the
atmosphere. In addition to volatilization, the oxygen provided to the subsurface
encourages the growth of micro-organisms and contaminant degradation through
bioremediation. Bioremediation assists in the destruction of PAHs.

The SVE system consists of two horizontal lines installed within the vadose zone above
the sparge lines. These extraction lines collect vapors generated during air sparge. In
order to sufficiently remove vapors, the system was designed to extract four times the
quantity of air generated by the sparging system or 377 cubic feet per minute (cfm) for the
west line and 426 cfm for the east line. Moisture generated from the soil vapor extraction
process is removed using an air/water separator and any particulate is removed through a
filter prior to the positive displacement blower. Pilot test results indicated a lateral
influence of 15 feet could be expected from each line. In order to prevent vapors from
entering Building AS-4158, an additional SVE line was installed between Building AS-

4158 and AS-4165 (pump island).

The system was started on line April 4, 1998 and operated until it was shut down on
December 29, 1999. The system was shut down because a measurable volume of LNAPL
had not been detected in recovery well MW-9 since December 10, 1998, and dissolved
concentrations of petroleum related constituents had remained at very low concentrations.
The treatment system was shut down on December 29, 1999, and post- operation
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sampling initiated in January 2000. Beginning in October 2000, review of analytical
results from groundwater samples collected during the quarterly post-operation
monitoring well sampling event indicated that benzene was detected in samples from
monitoring wells MW-9, MW-11, and MW-13 at slightly higher concentrations than
those detected during the previous quarterly sample from July 2000. Overall, the
concentration of benzene in MW-9 had increased by an order of magnitude since the
system’s shut down. Concentrations of ethylbenzene, naphthalene, and 1-
methylnapthalene detected in MW-13 had increased an order of magnitude since the
previous sampling event. Also, the total xylenes concentration in the MW-13 sample had
increased two orders of magnitude since the July 2000 sampling event. Due to these
increases, J.A. Jones conducted an aggressive fluid/vapor recovery (AFVR) event on
monitoring wells MW-9 and MW-13 on December 14, 2000. This AFVR event
recovered ten gallons of LNAPL and 1.73 gallons of VOCs as gasoline and diesel. Based
on the increases in concentrations of volatile and semi-volatile organic compounds in
groundwater samples collected from monitoring wells MW-9, MW-11, and MW-13, the
air sparge/soil vapor extraction system was re-started on February 13, 2001. On February
2, 2001, J.A. Jones also recovered 0.2 gallons of LNAPL from passive skimmers in
monitoring wells MW-2 and MW-3.

During the January 2002 quarterly sampling event, LNAPL was discovered in MW-9 at a
thickness of 2.9 feet. This was the first time LNAPL was detected in this well since
October 1998. Accordj to Nikki Hall, EMD, transfer plpmg' is located adjacent to
monitoring well MW- 9 1t10na11y, Ms. Hall stated that a release/leak was confirmed
based on a tightness test preformed on the lines. Approximately 39.24 gallons of product
was removed from MW-9 in the period from January to April 2002 via hand bailing,
while 5 gallons of LNAPL was removed via vacuum truck. The total amount of LNAPL
recovered from the site from April 1998 to April 2002 was 82.19 gallons.

Groundwater elevation contour maps presented in Figures 2-1 through 2-5 depict the
groundwater flow and the hydraulic gradient using the groundwater elevation data
obtained during quarterly sampling events. The predominant direction of groundwater at
the area of the release and at the dissolved groundwater plume area is to the southwest.

2.2 SYSTEM 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.

* ron AST systens | W So tigltatro 4TNg
Wao puformed pohdmﬁ sewict Tasts were
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Event Description Frequency

Record Instrumentation Readings 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

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

equipment.
2.3 SYSTEM REPAIR AND TROUBLESHOOTING

Since the start-up of the soil and groundwater treatment system on April 16, 1998, there
have been some repairs and troubleshooting associated with the operation of the system.
This section presents a summary of the major events associated with the operations and
maintenance of the system from April 16, 1998 through May 31, 2002.

In August of 1998, it was discovered that oil from the air compressor was being blown
down through the air line into the coalescing filter of the system. Approximately half a
pint of oil was emptied from the compressor; maintenance was performed on the
compressor and the system was re-started. In August of 1999, the air sparge system was
shut down for twelve days because of a damaged air compressor. The SVE system was
shut down again in March 7, 2001, due to an inoperable input shaft on the blower,
however, the air sparge system remained in operation. SVE system was restarted on June
27, 2001. The SVE system was shut down again due to a defective blower on February
25, 2002. The blower was shipped to the manufacture for repairs, returned, and the SVE
system restarted on May 31, 2002.

Besides the system repairs outlined above, the system was non-operational during
sampling events, AFVR events, power outages, replacement of flow meters, replacement
of filters, LNAPL recovery at MW-9, hurricanes, and during high/high level water alarms
from the condensate storage tank.

24 SYSTEM DERIVED WASTE

From December 22, 1997 to January 9, 1998 approximately 12,000 gallons of
development water from horizontal drilling accumulated and was transported by Pridgen
Trucking and treated by HOH Corporation. Approximately 2,750 gallons of development
water was transported by Pridgen Trucking and treated by Shamrock Environmental
Corporation during the period from January 9, 1998 to January 21, 1998. Approximately
27.13 tons of non-hazardous POL contaminated soil was transported by SouthCo
Enterprises, Inc. and treated by Carlisle Farms, Inc on February 26, 198. From May 20,
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1998 to January 29, 1999 approximately 2,636 gallons of groundwater, which had
accumulated during soil vapor extraction system operation, were transported by J. A.
Jones and treated at the Groundwater Treatment System, former Rifle Range RR-72.
From January 29, 1999 to May 25, 1999 approximately 796.5 gallons of recovered AFVR
groundwater and groundwater accumulated during soil vapor extraction system operation
were transported by J.A. Jones and treated at the Shaw (formerly OHM) North Plant
Aquifer Treatment Facility, Camp Lejeune, North Carolina. From May 25, 1999 to June
12, 1999 approximately 500 gallons of groundwater accumulated during soil vapor
extraction system operation was transported by J.A. Jones and treated at the Groundwater
Treatment System, former Rifle Range RR-72. From June 12, 1999 to April 8, 2002
approximately 2,008 gallons of groundwater recovered during AFVR events, groundwater
accumulated during soil vapor extraction system operation, and condensate water were
transported by J. A. Jones and treated at the Shaw North Plant Aquifer Treatment Facility.

The transportation and disposal log, presented as Table 2-1, 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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TABLE 2-1 TRANSPORTATION AND DISPOSAL LOG
J.A. JONES ENVIRONMENTAL SERVICES COMPANY
MCAS NEW RIVER, NORTH CAROLINA

PROJECT NUMBER: 005-067d

GALLONS TO DATE 20,690.50
TONS TO DATE 2713
DRUMS TO DATE 0.00
DATE DISPOSAL HAULER TONS | GALLONS | DRUMS | MANIFEST LOAD COMMENTS
SHIPPED FACILITY NUMBER NUMBER .
. . . Development Water from
12/22/1997 HOH Corporation Pridgen Trucking 6,000 445 W-001 Horizontal Drilling
. . . Development Water from
W-
1/9/1998 HOH Corporation Pridgen Trucking 6,000 446 002 Horizontal Drilling
N . N . . . Development Water from
1/21/1998 | Sh En Corp: Pridgen Trucking 2,750 460 W-003 Horizontal Drilling
. . Non-hazardous POL
2/26/1998 Carlisle Farms, Inc. SouthCo Enterprises, Inc.| 27.13 463 S-001 Contaminated Soil
Groundwater Treatment System,  [J.A. Jones Environmental ;
5/20/1998 Former Rifle Range RR-72 Services Company 350 289 W-004 Recovered Soil Vapor Water
Groundwater Treatment System,  |J.A. Jones Environmental .
8/14/1998 Former Rifle Range RR-72 Services Company 700 294 W-005 Recovered Soil Vapor Water
Groundwater Treatment System, | J.A. Jones Environmental .
9/24/1998 Former Rifle Range RR-72 Services Company 125 704 W-006 Recovered Soil Vapor Water
Groundwater Treatment System,  |J.A. Jones Environmental .
9/30/1998 Former Rifle Range RR-72 Services Company 425 707 W-007 Recovered Soil Vapor Water
Groundwater Treatment System, | J.A. Jones Environmental .
10/6/1998 Former Rifle Range RR_72 Services Company 186 713 W-008 Recovered Soil Vapor Water
Groundwater Treatment System,  |J.A. Jones Environmental .
11/10/1998 Former Riflc Range RR.72 Services Company 275 714 W-009 Recovered Soil Vapor Water
Groundwater Treatment System,  |J.A. Jones Environmental .
12/14/1998 Former Rifle Range RR-72 Services Company 300 801, 804 Ww-010 Recovered Soil Vapor Water
Groundwater Treatment System, [J.A. Jones Environmental .
1/29/1999 Former Rifle Range RR-72 Services Company 275 726 Ww-011 Recovered Soil Vapor Water
OHM's North Plant Aquifer Treatment] .
41911999 Facility ! 'A'She;:'::’é‘;‘:“:‘“m 4 821 woiz (R d AFVR Grounds
Camp Lejeune, NC pany
OHM's North Plant Aquifer Ti A, Jones Envi R
412311999 Facility - Smc:Cm 58 821 W-013 | Recovered AFVR Groundwater
Camp Lejeune, NC pany
OHM's North Plant Aquifer Ti JA. Jones Envi N
41281999 Facility e 350 830 W-014 Recovered Soil Vapor Water
. Services Company
Lejeune, NC
OHM's North Plant Aquifer Ti .
511171999 Facility J.A. Jones Environmental 14 82 w015 |R d AFVR Grounds
. Services Company
CamELe-eune, NC
OHM's North Plant Aquifer Ti JA. Jones Envi .
51251999 Facility ) 'Scrvic;.(l:om an 3335 821 W-016 | Recovered AFVR Groundwater
Camp Lejeune, NC pany
Groundwater Treatment System, {J.A. Jones Environmental Soil Vapor Water Accumulated
6121999 Former Rifle Range RR-72 Services Company 500 34 w-017 in Storage Tank
OHM's North Plant Aquifer Treatmen] . .
712771999 Facility "A'sﬁ':::'é::“:m"" 179 821 wois | Vﬁw”i';f:";’““'“"d
Camp Lejeune, NC pany n &
OHM's North Plant Aquifer Tr JA. Jones Envi R
12/14/2000 Facility : émic:'é:;n 354 1280 W-019  |Recovered AFVR Groundwater
Camp Lejeune, NC pany
OHM's North Plant Aquifer Treatment] J.A. Jones Environmental
6/28/2001 Facility el 300 2598 W-020 Recovered AFVR Groundwater
. Services Company
Camp Lejeune, NC
OHM's North Plant Aquifer Treatment] JA. Jones Envi R
8/13/2001 Facility ’ 'Smim"'éam an 300 2634 Ww-021 Recovered AFVR Groundwater
Camp Lejeune, NC pany
OHM's North Plant Aquifer Treatmentj A, Jones Envi R
9/27/2001 Facility ) .Service:l('lom an 250 2669 w022 Condensate Water
Camp Lejeune, NC pany
OHM's North Plant Aquifer Tr JA. Jones Envi R
12/14/2001 Facility : 'Smic:gom 325 2728 W-023 Condensate Water
Camp Lejeune, NC pany
OHM's North Plant Aquifer Treatment] J.A. Jones Environmental
12/20/2001 Facility ) .Servics Com: 200 2734 W-024 Condensate Water
Camp Lejeune, NC pany
OHM's North Plant Aquifer Treatment} 1A, Jones Environmental
4/8/2002 Facility ) .Scrvics Compan 100 2797 W-025 Condensate Water
Camp Lejeune, NC pany
27.13 20690.50 0.00 SOIL: 1 Loads
WATER: 25 Loads
DRUMS: 0 Loads
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SECTION 3.0
ANALYTICAL SUMMARY

3.1 GROUNDWATER SAMPLING

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 were delivered by overnight carrier to
Paradigm, and analyzed for volatile aromatic hydrocarbons using USEPA Method 602
and the USEPA Method 610 analyte list of polynuclear aromatic hydrocarbons using
USEPA Method 625. The groundwater monitoring well sampling events were completed
on March 27, 1998, May 15, 1998, June 24, 1998, July 23, 1998, October 23, 1998,
January 21, 1999, February 16, 1999, April 19, 1999, May 07, 1999, July 14, 1999,
October 20, 1999, January 12, 2000, April 25, 2000, July 26, 2000, October 18, 2000,
January 4, 2001, April 17, 2001, July 16, 2001, October 15, 2001, January 15, 2002, and
April 15, 2002.

Volatile aromatic and polynuclear aromatic hydrocarbon constituents were not detected
above NCDENR groundwater quality standards in samples collected from monitoring
wells MW-3 through MW-8, MW-12, and MW-14 through MW-18, during the quarterly
- sampling events conducted from March 1998 through April 2002 or in monitoring wells
MW-2 and MW-10 during the sampling events conducted from June 1998 through April

2002.

The following paragraphs provide a history of analytical results above NCDENR limits at
each well:

MW-1: The volatile aromatic hydrocarbon benzene was detected at 6 pg/L during
groundwater samples collected on October 21, 1998. The detected benzene concentration

exceeds the NCDENR groundwater quality standard of 1 pg/L. Since that sampling
event, no other analytical results have been detected above laboratory quantitation limits.

MW-2: The volatile aromatic hydrocarbons benzene, ethylbenzene, and total xylenes
were detected above the NCDENR groundwater quality standard in both groundwater
samples collected from monitoring well MW-2 during the March 27, 1998 and May 15,
1998 sampling events. The detected benzene concentration of 23 pg/L in the March 27,
1998 sample was above the NCDENR groundwater quality standard of 1 pg/L. The
detected ethylbenzene concentrations of 240 pg/L and 320 pg/L were above the
NCDENR groundwater quality standard of 29 pg/L during the March 27, 1998 and May
15, 1998 sampling events. Also, during the March 27, 1998 and May 15, 1998 sampling
events, detected concentrations of total xylenes, 1,020 pg/L and 1,100 pg/L, were above
their NCDENR groundwater quality standard of 530 pg/L. Since the May 15, 1998
sampling event, no other analytical results have been detected above laboratory

quantitation limits.

Contract Number N62470-93-D-3033 3-1 Task Order No. 067D/Bldg. AS-4158



MW-9: The volatile aromatic hydrocarbons benzene and ethylbenzene were detected
above the NCDENR groundwater quality standard of 1 pg/L and 29 pg/L respectively.
Benzene was recorded as high as 180 pg/L during the April 17, 2001 sampling event
while ethylbenzene concentrations have been recorded as high as 86 pg/L during the
February 16, 1999 sampling event. Since then the concentrations had decreased to below
quantitation limits during the October 15, 2001 sampling events but LNAPL was re-
discovered (LNAPL was also found at this well in October 1998) at this well during the
2001 fourth quarter sampling event. The well was not sampled over the last two quarterly
events due to the presence of LNAPL.

PAHs naphthalene, phenanthrene, anthracene, 1-methylnaphthalene, and 2-
methylnaphthalene were detected above their NCDENR groundwater quality standard
limits in groundwater samples collected from monitoring well MW-9. Naphthalene was
detected as high as 68 pg/L in the July 14, 1999 sampling event but it has been below
laboratory quantitation limits on the last four rounds of sampling. Only a sample taken
February 16, 1999 had a phenanthrene concentration of 11,000 pg/L, which was above
the NCDENR groundwater quality standard of 210 pg/L. Phenanthrene has not been
detected above laboratory quantitation limits during the last five sampling events. A
Sample containing detected concentrations of anthracene was collected February 16 1999,
with concentrations of 11,000 pg/L. This result, which is well above the NCDENR
groundwater quality standard of 2,100 pg/L, has lowered to below laboratory quantitation
limits over the last three years. Concentration of 1-methylnaphthalene was detected as
high as 17,000 pg/L, which is above the NCDENR groundwater quality standard of the
laboratory quantitation limit. Samples containing detected concentrations of 2-
methylnaphthalene were also detected, as high as 90,000 ng/L, well above the NCDENR
groundwater quality standard of 28 pg/L. The detected concentrations of 1-
methylnaphthalene and 2-methylnaphthalene, had decreased to below laboratory
quantitation limits in the July 16, 20001 sampling event.

MW-10: The volatile aromatic hydrocarbon benzene was detected above the laboratory
quantitation limits in the groundwater sample collected from monitoring well MW-10
during the March 27, 1998 sampling event. The detected benzene concentration of 230
pg/L was above the NCDENR groundwater quality standard of 1 pg/L. Since that
sampling event, benzene has not been detected above the laboratory quantitation limits.

Concentrations of the polynuclear aromatic hydrocarbons naphthalene (26 pg/L) and 1-
methylnaphthalene (12 pg/L) were detected above the NCDENR groundwater quality
standards of 21 pg/L and laboratory quantitation limits, respectively. The detected
concentrations of naphthalene and 1-methylnaphthalene have decreased to below
laboratory quantitation limits since the March 27, 1999 sampling event.

MW-11: The volatile aromatic hydrocarbon benzene had consistently exceeded the
NCDENR groundwater quality standard of 1 pg/L at monitoring well MW-11.

Contract Number N62470-93-D-3033 3-2 Task Order No. 067D/Bldg. AS-4158
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Concentrations detected as high as 250 pg/L during the June 24, 1998 sampling event
have decreased to below laboratory quantitation limits during the April 15, 2002 sampling

event.

MW-13: The volatile aromatic hydrocarbons benzene, ethylbenzene, toluene, and total
xylenes were detected above the NCDENR groundwater quality standards. Benzene was
detected as high as 1,200 pg/L during the July 23, 1998 sampling event, which is above
the NCDENR groundwater quality standard of 1 pg/L. Benzene concentrations have
decreased to a concentration of 3 pg/L during the April 15, 2002 sampling event.
Ethylbenzene was detected as high as 550 pg/L during the October 18, 2000 sampling
event. Since the July 16, 2001 sampling event, ethylbenzene concentrations have not been
detected above laboratory quantitation limits. Only one sample, which was collected in
June 24, 1998, had a detected concentration of toluene of 1,300 pg/L, which was above
the NCDENR groundwater quality standard of 1,000 pug/L. Three samples, which were
collected March 27, 1998, June 24, 1998, and October 18, 2000, had concentrations of
total xylenes, 580 pg/L, 2,020 pg/L, and 1,280 pg/L, above the NCDENR groundwater

quality standard of 530 pg/L.

The PAHSs naphthalene, 1-methylnaphthalene and 2-methylnaphthalene were also above
the NCDENR groundwater quality standard in the groundwater samples collected from
monitoring well MW-13. Detected concentrations of naphthalene, 47 pg/L, 64 pg/L, 36
pg/L, and 90 pg/L, found in the samples from March 27, 1998, June 24, 1998, April 19,
1999, and October 18, 2000, respectively, were above the NCDENR groundwater quality
standard of 21 pg/L. Detected concentrations of 1-methylnaphthalene, 22 pg/l. and 14

pg/L, collected during the April 19, 1999 and October 18, 2000 sampling events, were
above the NCDENR groundwater quality standard of the laboratory quantitation limit.
Only one sample collected on April 19, 1999 detected 2-methylnaphthalene at a
concentration of 32 pg/L, which is above the NCDENR groundwater quality standard of
28 pg/L. All PAH constituents have been below the NCDENR groundwater quality
standards since the April 17, 2001 sampling event.

Table 3-1 presents a summary of the detected contaminant concentrations in the
groundwater samples collected from the on-site groundwater monitoring wells.
Appendix A provides the laboratory analytical data from the groundwater monitoring
well sampling events.

Dissolved contaminant plume isopleth maps, which present the areal extent of the volatile
aromatic hydrocarbon benzene detected above the NCDENR groundwater quality
standards, are presented in Figures 3-1 through 3-5.

Contract Number N62470-93-D-3033 3-3 ; Task Order No. 067D/Bldg. AS-4158



3.2 AIR SAMPLING

The air quality effluent samples, collected on a monthly basis for the first quarter after
start-up 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.

Only one sample from the soil vapor extraction system effluent contained contaminant
concentrations above the laboratory quantitation limits. The SVE sample taken April 22,
1998 had a total xylene concentration of 17.9 milligrams per cubic meter (mg/m°). Since
then, there have been no contaminants detected in the SVE system effluent.

Table 3-2 presents a summary of the detected contaminant concentrations in the air
quality samples collected from the air sparge/soil vapor extraction system. Appendix B
provides the laboratory data from the air sampling events.

Contract Number N62470-93-D-3033 3-4 Task Order No. 067D/Bldg. AS-4158
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SECTION 4.0

CONCLUSIONS AND RECOMMENDATIONS

From April 1998 through April 2002, J.A. Jones implemented the selected remedial
approach as outlined in the September 11, 1995 CAP, prepared by Catlin, at the Building
AS-4158 site. The selected remedial approach consisted of the installation and operation
of a remediation treatment system consisting of air sparge and soil vapor extraction to
volatilize dissolved hydrocarbons present in the groundwater, the collection of vapors
generated during air sparge, and groundwater monitoring to optimize treatment system
performance and track petroleum-impacted groundwater migration in order to verify
remediation progress.

According to the groundwater elevation data collected by J.A. Jones, the direction of
groundwater flow is estimated to be predominantly southwest at the location of the
releases.

J.A. Jones completed installation and began operation of the Building AS-4158 treatment
system on April 15, 1998. Groundwater samples were collected from on-site monitoring
wells monthly for the first quarter of system operation and quarterly thereafter. Samples
were analyzed for volatile aromatic hydrocarbons and PAHs by USEPA Methods 602 and
610, respectively. On December 1999, the system was shut down after noting that
concentrations had been consistently low, but by February 2001 the system was restarted
due to an increase in concentrations in monitoring wells MW-9, MW-11, and MW-13. As
April 2002, the system remains in operation.

Analytical results from groundwater samples collected from monitoring wells MW-9
(former product recovery well), MW-11, and MW-13, indicated a presence of dissolved
petroleum hydrocarbon concentrations above  the NCDENR groundwater quality
standards. Groundwater samples collected Mﬁng wells MW-1, MW-2, MW-3,
MW-4, MW-10, MW-15, and MW-17, Trdicated a limited presence of dissolved
petroleum hydrocarbon constituent concentrations, with no concentrations above the
NCDENR groundwater quality standards since October 21, 1998. Monitoring wells
MW-5, MW-7, MW-8, MW-14, and MW-18, had no detected concentrations of dissolved
petroleum hydrocarbon constituents above the laboratory quantitation limits during the
groundwater sampling events conducted from April 1998 to April 2002.

During the most recent quarterly groundwater sampling event (April 15, 2002), the
interpreted extent of the dissolved volatile aromatic hydrocarbon contamination, above
the 15A NCAC 2L groundwater quality standards, encompassed only MW-13, which is
Jocated approximately 225 feet north of the site of the old USTs. Overall the VOC
contamination has decreased drastically since the implementation of the air sparge/soil

Contract Number N62470-93-D-3033 4-1 Task Order No. 067D/Bldg. As4158



vapor extraction system in April of 1998. There has been no dissolved polynuclear
aromatic hydrocarbon contaminants detected above the NCDENR regulatory limits in the
vicinity of AS-4158 since April 2001.

The overall reduction in contaminant concentrations within the dissolved petroleum
contaminant plume indicates that the air sparge/soil vapor extraction treatment system has
been effective in volatilizing and removing the petroleum hydrocarbons present in the
groundwater at the Building AS-4158 site. M)’?

During the January 2002 quarterly sampling event, LNAPL was discovered in MW-9 ata ~~ \“Jp
thickness of 2.9 feet. This was the first time LNAPL was detected in this well since 5
October 1998. According to Nikki Hall, EMD, transfer piping is located adjacent to 4“‘
monitoring well MW-9. Additionally, Ms. Hall stated that a release/leak was confirmed

based on a tightness test preformed on the lines. Approximately 39.24 gallons of product M’
was removed from MW-9 in the period from January 2002 through April 2002 via hand

bailing, while 5 gallons of LNAPL was removed via vacuum truck. The total amount of

LNAPL recovered from the site from April 1998 to April 2002 was 82.19 gallons. C}.‘ 'b'\

J.A. Jones recommends the continued removal of LNAPL from MW-9 until it is not ' ¢
\

detected dunng four consecutive quarterly samplmg events. Thﬁealnng-mtdergreﬁnd %
The treatment system should be shut down and quarterly samplmg contlnued only at “\W‘;
monitoring wells MW-11, MW-13, and MW-17 until dissolved petroleum related

constituent concentrations consistently meet the site rehabilitation concentrations

established by the 15A NCAC 2L groundwater quality standards but no less than four

quarterly sampling events starting from post-operation system activities. Monitoring well

MW-9 should be added to this list once the LNAPL is removed. One final sampling event

should be performed at all wells once proven that the above listed wells meet the 15A

NCAC 2L groundwater quality standard limits.
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