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ACRONYM LIST 

bls below land surface 
CAP corrective action plan 
cfh cubic feet per hour 
c fin cubic feet per minute 
HDPE high density polyethylene 
J.A. Jones J.A. Jones Environmental Services Company 
Law Law Engineering and Environmental Services, Inc. 

micrograms per liter 
mg/l 
MTBE 
NAVFACENGCOM 
NCAC 
NCDENR 
PAH 
Paradigm 

milligrams per liter 
methyl tert-butyl ether 
Navy Atlantic Division, Naval Facilities Engineering Command 
North Carolina Administrative Code 
North Carolina Department of Environment and Natural Resources 
Polynuclear Aromatic Hydrocarbons 
Paradigm Analytical Laboratories, Inc. 
parts per million 

- - 

psi pounds per square inch 
PVC polyvinyl chloride 

a USEPA United States Environmental Protection Agency 
VOC volatile organic compound 
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EXECUTIVE SUMMARY 

I) 
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 migratiodattenuation 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 

m through April 2002. Samples were analyzed for volatile organic compounds (VOCYs) 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 spargelsoil 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 
conditions to determine whether the site can be reclassified to an "intermediate" or "low 
risk" based on Risk Based Assessment and Corrective 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 is 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 distribution 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 soi1,vapor extraction system and the groundwater 
samples collected fkom 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 N62470-9343-3033 Task Order No.56Bldg 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 April 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 2 1, 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 
assobiated 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 

0 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-ethylhexy1)phthalate. The maximum detected groundwater 
concentrations of these contaminants presented in the CAP, the maximum detected 
concentrations from the April 2002 sampling event, the percent reduction, and their 
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corresponding site rehabilitation levels, as established in NCAC Title 15A Subchapter 

a 2L, are provided in the table below: 

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

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. 

- 
Groundwater Constituent 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 
Naphthalene - 
Lead 
Bis(2-ethylhexy1)phthalate 
Cis- l,2-dichloroethene 

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 Circumslotm polyvinyl chloride (PVC) well screens 
connected to a positive displacement blower. Moisture generated from the soil vapor 
extraction process is removed using an aidwater separator and any particulate is removed 
through a filter prior to the positive displacement blower. 

Compressed air is supplied to the four air sparge wells by a rotary vane air compressor 
located in the treatment building through 1-inch diameter ~ i r - ~ r o ~ ~  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 Circumslotm 
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. 

Maximum 
Detected 

from CAP 

2,095 pgll 
6,525 pg/l 
2,100 pg/l 
9,350 pg/l 

524 pgll 
645 pg/l 
10.7 pg/l 

4,500 pg/l 

Contract Number N62470-93-D-3033 

Percent 
Reduction 

84.25% 
97.85% 
63.81% 
85.67% 
67.56% 
97.57% 

<504.%> 
46.67% 

Maximum 
Detected 

Concentration 
April 2002 
330 pg/l 
140 pgll 
760 pg/l 
1340 pg/l 
170 pgll 
15.7 pg/l 

54 ~ g / l  
2400 pg/l 
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NCDENR 
Reg. 
Limit 

1 .O pg/l 
1,000 pgll 

29 ~ g / l  
530 pg/l 

21 ~ g / l  
15 

* 

70 ~ g / l  



Moisture removed from the aidwater separator is conveyed to a vertical polyethylene 
storage tank using a centrifugal transfer pump. An assembly of intrinsically safe water 
level switches within the airlwater separator controls the centrifugal pump. The level 
switches cause the following responses based on water level conditions: 

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; 
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 aAer 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 aidwater separator, manual restart is 
required to continue operation after the switch is activated. 

The soil and groundwater treatment system 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 st 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. 

1.4 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 Laboratories, Inc. (Paradigm), and 
analyzed for: volatile aromatic hydrocarbons using United States Enviromiental 
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 systeni, 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 fiom 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 

0 
the system was working at and average of 13.5 cubic feet per hour (cfh) 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, fiom 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 experienced a total shutdown fiom 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 
hnctioned properly, with only minor maintenance and repairs through April 2002. 
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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 andlor weight. 
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. Table 2-1 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

pa 
Syctem no1 operrtionrl during wrlcr level ruwey. 
n - ect 
loc - top o f  cuing clcvation 
nu1 - mean tea level 
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Table 2-1 
Bullding 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

' System not opnsrional during wafn level suwcy. 
n - reef 
loc - lop of casing elevation 
mI -mean tea lwel 
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Table 2-1 
Bulldlng 900 

Marlne Corps Base 
Camp Lejeune, North Carollna 

Water Level Measurement Survey 

' Sy8um not opaabna l  dwing warn level rwcy. 
n - feet 
coc - cop ofccuhg elevation 
M I  - mean au level 
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Table 2-1 
Building 900 . 

Marine Corpa Brae 
Camp LeJeune, North Carolina 

Water Level Measurement Survey 

?&w 
' Syrtcm m l  operational during water level auwcy. 
n - feet 
toc - top of casing elevation 
MI - mean su level 
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Table 2-1 
Buildlng 900 

Msrine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

' Syrlcm nolopentionrl during wan lcvel ~ w e y .  
n - reel 
a c  - top orcaring clev~tion 
m l  - mean ru lcvcl 

Task Order No. OJ&B/BYg 900 





Table 2-1 
Building 900 

Marlne Corpa Bane 
Camp Lejeune, North Carollna 

Water Level Meaaurement Survey 

P Syrlem MI operational duriag wrler level survey. 
n - reel 
DC - u p  of casing clcvabn 
ml - mean lo Icvel 
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Table 2-1 
Buildlng 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

p 
Syr lm no1 operadooal during wawr level turvsy 

n - fecr 
w - tap of u ~ i n g  elevarion 
MI - m a n  sea l v c l  
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Table 2-1 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

' Syllem noloperadonal during waur level survey 
R - Let  
mc - wp o f  c.aing clcvahn 
M I  - mean sea lcvcl 
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- Table 2-1 
Bulldlng 900 

Marlne Corpt Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

-im notoperaMnal during water level survey. 
fl - feel 
mc - mp of cuing elevation 
MI - mean sea level 
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- Table 2-1 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Water Level Measurement Survey 

NQW 
' System not opnarional during water level ruwey. 
n - feet 
loc - lop ofcaring elevation 
ml - m a n  sea level 
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Table 2-1 
Bulldlng 900 

Marlne Corps Base 
Camp Lejeune, North Carollna 

Water Level Measurement Survey 

w 
I System not opnstionsl dvring water level survey. 
n- ne t  
toc - top olculog elevation 
MI - mean sea level 
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TABLE 2-2 
TRANSmRTATlON AND DISWSAL LOG 
1-4. JONES WWRONMLNTAL  SERVICES COMPANY 
CAMT LUEUNL NORTH c * R o L m A  
YROJECT NlJMBEJt 005456 

C N L O N S  T O  DATE 
TOFIS TO DATL 

DRUMSTO DATL  

9nY 1m 
GmmdwaurTre=lmmt Ssstcm. J A lorn> ~ n \ a m e n D i  

1146 wml G r o m i m m  colkclcd Imm 
F o m n  TDIlr R l n p  RR 72 Scmccl Compan) opcn t~mo lSVE ryrlrm 

I 
t m d w a w r  Trcamnl  S)ssm I A loner E m u a m n u  

950 763 wm2 GmLMmur  collcord Imn 
F- TDnr R l n p  RR 73 Scn?ccl Company o p m u m  or SVE ryl- 

DATE 

SHIPPED 

1 1/1112Ma 1 Sbu N o h  Tmzmm! P h t  IJ A J'~ '  Enwwmcnu 
Sm-crr C c m m v  o p r n t m  01 SVE wswm 

I I b m d w a l r r ~ r r a m u r  ~ p r m  I J A$,";c",;z~ Gmwdwavr w k k l  Imn 
UIMMa F m r  Rir* R m e  R R - n  

Grcmd.2~1 T~CIBX~I SF- JA J m r  En%mmmu 
Formo TDlk R m p  RR-72 Scmccl Company 

a30 

419nOM 
G r d v r u r  Tmamn l  S p w m  1.A J m r  F m l m m c n u  

F o m t  Nnr R l n p  RR-71 Scmccr Canpmy 
3 m  

DISPOSAL 

FAC1Ln-i 
KAULER TONS 

wvIWO C r o d u a r r  Tmamml S p a  I..& lonrr Emimmnenu 
XO 596 

~ o m n  mr* k p  RR-TI SImccr ~ a n p m y  ----- 
,OllMODO 

Cmundwrw T r ramn l  Synrm. J.A. l a u s  lwommnu m W018 
~ r ? ~ c o l l s r u d f m r n  

Former Nnr Rmpr RR.72 b , c c s  Compmy o p n w n  o r S E  w m  

DRUMS GALLONS 

7 

m712000 

7110m 

7n7nm0 

M M W l  Duw  North Trrarmmt Plun 
l4 Emvauncnrr 

Lmccr Cornpmy 
121 

1 n ~ m l  P ~ W  NO* ~ m l r m ~ l  ~ l m  I A Enwonmrnu 
Scrrierr Compmy 

271 

I.A. l o w s  E n ~ n m c o u  
Scmcrr Compmy 

J A. J a r s  E m i r o m m u  
Scnxcr  Company 

G r n w d ~ l m  Trrrrmrm SF-, 
F a r  Rinr Rmpc RR-72 
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SECTION 3.0 

ANALYTICAL SUMMARY 

Groundwater samples were collected once prior to treatment system startup on July 19, 
1999, monthly during the first quarter of treatment system operation from July 20, 1999 
to October 21, 1999, and quarterly through April 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 overnight canier to Paradigm and analyzed for 
volatile aromatic hydrocarbons using USEPA Methods 601 and 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 fiom 
monitoring wells MW-6 and MW-8 during any of the sampling events conducted at the 
site fiom June 1999 through April 2002. 

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

MW-I: The polynuclear aromatic hydrocarbon bis(2-ethylhexy1)phthalate was detected in 
the groundwater sample collected fiom 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-ethylhexy1)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 fiom 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 pdl ,  930 pg/l, 
1,000 pg/l, and 2,400 pd l ,  respectively. Benzene, ethylbenzene, toluene, and total 
xylenes concentrations detected in groundwater samples collected from monitoring well 
MW-2 on April 2002, approximately 34 months after treatment system startup, have 
decreased to 49 pg/l, 430 pg/l, 120 pg/l , and 420 pg/l, respectively based on the April 
2002 results. The established 15A NCAC 2L groundwater quality standards for benzene, 
ethylbenzene, toluene, and total xylenes are 1 pgll, 29 pg/l, 1,000 pg/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 during 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 1 10 pg/l and 15 pgll, respectively. The detected 
concentration of 2-methylnaphthalene has decreased below laboratory quantitation limit, 
and bis(2-ethylhexy1)phthalate was only recently detected at a concentration of 2 1 pg/l in 
the April 2002 event. The established 15A NCAC 2L groundwater quality standards for 
naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, and bis(2-ethylhexy1)phthalate 
are 21 pg/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 fiom below laboratory quantitation 
limits to 24.3 mg/l during the October 2001 sampling event. The April 2002 result of 
0.0144 pg/l is below the 15A NCAC 2L groundwater quality standard for lead of 0.015 
~ g / 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: 

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 pgll, respectively. No detection of any of these constituents 
has been recorded since that event. 
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The polynuclear aromatic hydrocarbon bis(2ethylhexyl)phthalate was detected at 
various concentrations, fiom 13 pgll in the April 2000 sampling event to 53 pg/l 
in the April 2002 sampling event. 
Lead has been detected at concentrations from below quantitative limits to 2.43 
mgll 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 pg/l, 1,100 pgll, 
160 pg/l, and 1,770 pg/l, respectively. Benzene, ethylbenzene, toluene, and total xylenes 
concentrations have decreased to 330 pgll, 760 pgll, 140 pg/l, and 1,340 pgll, 
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 pgll. 

The polynuclear aromatic hydrocarbons naphthalene, 1 -methylnaphthalene, and 2- 
methylnaphthalene were detected during the June 23, 1999 initial sampling event at 
concentrations of 190 pgll, 16 pg/l, and 24 pgll, respectively. As of April 23, 2002, 
detected concentrations of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene 
were 170 pgll, 12 pgll, and 22 pgll, respectively. Concentrations of 2-methylnaphthalene 
are below the established 15A NCAC 2L standard of 28 pg/l. Bis(2-ethylhexy1)phthalate 
was not originally detected in the June 1999 sampling event but was present at 25 pg/l 

0 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 fiom 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 pgll, 46 
pgll, and 12 pgll, respectively. The detected concentration of acenaphthene in the April 
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 mgll. 
Lead was also detected in each subsequent sampling event at decreasing concentrations 
with a concentration of 0.157 mg/l in the April 2002 sampling event (still slightly above 
the established 15A NCAC 2L standard of 0.015 mgll). 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 mgll , 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 mgll in 
groundwater samples collected during 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. 

I 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 pgll, 24 pgll, 3 pg/l, and 
77 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 23, 2002 sampling event results were 45 pg/l, 15 
pgll, 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-ethylhexy1)phthalate have been 
detected in groundwater samples collected fiom monitoring well MW-9. Concentrations 
of naphthalene ranging fiom 14 to 21 pg/l are at or below the established 15A NCAC 2L 
standards of 21 pgll. The April 2002 result for naphthalene is below laboratory 
quantitative limits. Bis(2-ethylhexy1)phthalate was detected at 11 pg/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 mgll, at concentrations of 0.0239 mgll and 10.9 mg/l 
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 pd1, 30 pgll, 1 pgll, and 
22 pgll, respectively. The volatile aromatic hydrocarbon benzene was detected during the 
April 2002 at a concentration of 15pg/l. Ethylbenzene, toluene and total xylenes have 
remained below the established groundwater quality standards. 

The polynuclear aromatic hydrocarbon bis(2-ethylhexy1)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/l , which is below the established 15A NCAC 2L standard of 0.01 5 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 pgll, 
1 pgA, 4 pgll, and 57 pgll, 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 pgll, 9 pgll, 4 pgll, and 56 pgll, respectively. The established 15A NCAC 2L 
groundwater quality standards for benzene, ethylbenzene, toluene, and total xylenes are 1 
pg/l, 29 pgll, 1,000 pgll, and 530 pgll, 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 during various sampling events, but always below the 
established 15A NCAC 2L groundwater quality standards for MTBE of 200 pgll. 

The volatile organic compound cis-l,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 
fiom 2400 pg/l to 3900 pgll 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 pgll. 

The polynuclear aromatic hydrocarbon bis(2-ethylhexy1)phthalate was detected during 
sampling events from July 19, 2001 to April 23,2002, at concentrations ranging fiom 15 
pg/l to 59 pgll. Lead was detected in groundwater samples collected fiom monitoring 
well MW-10 only during the sampling event of October 25, 2001, at a concentration of 
13.4 mgll (above the established 15A NCAC 2L standard of 0.01 5 mgll). The April 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 fiom monitoring well RW-10 
during the June 23, 1999 sampling event at concentrations of 240 pgll, 94 pgll, 13 pgll, 
and 240 pgll, 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 pgfl 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 1) October 16,2000 (fourth quarter 2000 sampling event) there was a detected concentration 
of toluene of 1.6 pprn 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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Duplicate sample (DUP-I) collsctcd horn monitoring well MW-2. 
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Summary of Dclutcd Concentrations 
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Duplicatcsamplc (DW-I) collecled from monitoring well MW-2. 
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NA indicates thar lhc sample was not analyzed for the conslilucnt. 
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Summary olDetesled Concentraiions 
Grovndwater Monitoring Well Sampler 

Building 900 
Marine Corps Bare 

Camp Lejeune. North Carolina 

ti@: 
Duplicate sample ( D m - I )  collected from monitoring well MW-2. 
Detected ~ncensa t ions  above the regulatory limits are indicald in bold lm type. 
NA indieatcs that the sample was not analylcd I n  the con9liNcnl. 
BQL - Below Laboratory Quantitation Limit 
Shaded areas indicate detected concensations above laboratory qwtitation limits 



Groundwater Monitoring Well Samples 
Building 9M) 

Matine Corps Base 
Camp Lcjcune. Norlh Carolina 

w: 
Dupliczte sample (Dm- I )  collceled from moniloring well MW-2. 
Delected concentralionr above the mgulalory limits are indicaled in boldlace type. 
NA indiufes lhalthe sample war not analyzd for the constimenl. 
BQL = Below Laboratory Qwl iWion Limil 
Shaded ares indicafe detccled concmnafions above labwatory quanlifalion limits 

Tuk Older Nn. OIald#. 9M 



Groundwater Monitoring Well Samples 
Building 900 

Marine Corps Bue  
Camp Lejeunc, NoRh Carolina 

w: 
Duplicale sample (DUP-I) collected from monitoring well MW-2. 

Detected concenbalio~ above the regulatory limils arc indicated in boldface type. 
NA indicated hat the sample w u  not analyzed for the conrtifuent. 
BQL - Below Laboratory Qwtitat ion Limit 
Shaded arm indicate detected conccnlrvionr above laboratory quantiution limils. 

T..t W., N.. 0~6rBld'. Pm 



Building 900 
Myine Corps Base 

Camp Lejeunc. Nonh Carolina 

w: 
Duplicare sample @UP-I) collccled from monitoring well MW-2. 
Delefled concentrations above the regulatory limits arc indicated in boldlace type. 
NA indicates that the sample wos not analyzed (or h e  constituent. 
BQL - Below Lsboraiory Quantilation Limit 
Shaded areas indicate detected concentrations above laboratory quantilation limits. 



Build& 900 
Maine Corps B e e  

Camp Lejeune, North Carolina 

&&: 
Duplica~e sample (DUP.1) collected from monitoring well MW-2. 
Deacted conccntfalions above the rcgulalory limis are indicated in boldface typc 

NA indicalcs Ihat the sample w e  not analyzed for the constitucn(. 
BQL = Below Laboratory Quantilation Limit 
Shaded arc= indicate dclectcd wnccntraiions above laboratory quanti(a1ion limiu 



Ornundw~lm~onitoring Well Smplco 
Buildiog 900 

Myine Carp B u e  
C m p  Lejuure. N o h  Cuolina 

w: 
Duplicate sample (DUP-I) collcctcd from monitoring well MW.2. 
Detected conccnlrations abovc the regulatory limiw are indicated in boldface type 
NA indicaru that the sample w a  not annlyzed for the constituent 
BQL - Below Laboratory Qurntitation Limit 
Shaded areas indicate dckctcd concenbalions abovc laboratory quantitation limiw 



Groundwater Monitoring Well Samples 
Building 9M) 

Marine Corps Base 
Camp Lejeune, Nonh Carolina 

u: 
Duplicate sample (DUP-I) collected from monitoing well MW-2. 
Detected concentrations above the regulatoy limirr are indicated in boldface type. 
NA indicates that the sample was not analyzed for the constituenL 
BQL - Below Laboratoy Qwtitation Limit 
Shaded areas indicate detected concentrations above laboratory quantitation limirr 

Twk (hdar No. OSbgld8. FX 



Gmundwua Moniloring Well Samples 
- Building WO 

Mlrine Corps Base 
Camp Lejeune, Nnth Cml ina  

w: 
Duplicate sample (DUP-I)  collected from monitoring well MW-2. 
Detected concentrations above the regulatory lirniu are indicated in boldface m e .  
NA indicata that the sample was not analyzed for the constituent. 
BQL - Below Labratory Quantitation Limit 
Shaded areu indicate detected concentrations above laboratory quanlitation limits 



~mundwher Monilaing Well Sunplu 
Building 900 

Marine Cow Base 
Camp Lejeunc, Nonh Carolinn 

m: 
Duplicalc snmplc (DUP-I) collccled lrom monitoring well MW-2. 
Detected con cent ratio^ above the regulatory limiu are indicated in boldface type. 
NA indicates that the sample wes not malyrcd br the constiluent. 
BQL- Below bboratoy Qumtitation Limir 
Shaded are% indicate detected concentrations above laboraloy qwtitation limits. 



Groundwater Monitorinn Well S a m d a  
Building 900 

Mnrinc Corps Blrc 
Camp Lejeune. Nonh Carolina 

m. 
Duplicate sample @UP-I) collected lrom monitoring well MW-2. 
Detected concentrations abovc (he regulsrory limiu are indicated in boldlace typc. 
NA indicarer that the sample w l r  not analyzed lor L c  constirusnt. 
BQL - Below Laboratory Quanritation Limit 
Shaded areas indicate detected concenuarionr above laboratory qwnlhlion limits. 



Groundwaler Monitoring Well Samples 
- Building 900 

Marine Cnpr Base 
Camp Lejeune, Nonh Carolina 

w: 
Duplicate sample (Dm-I)  collected from monitoring well MW-2. 
Detected eoncenlrations above (he regullory limits are indicated in boldface rypc. 
NA indicata that the sample w u  not anllyled for the wnstirumt. 
BQL - Below Laboratory Qumtimtion Limit 
Shaded areas indicate detected concennations above laboratory quantitation limits 



Table 3-2 
Summary of Detected Concentrations 

Treatment System Samples 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

t9xL 
Sample collected from Soil Vapor Extraction System Effluent. 

** Sample collected from Soil Vapor Exbaction well vaulu. 

*** Sample collected from Soil Vapor Exuaction System Influent 

Shaded area indicate dnectd concenuations above laboratory 

quantitation limiu 

BQL- Below Laboratov Quantitation Limit 

Tark Order No 056/81dg. 900 



- Table 3-2 
Summary of Detected Concentrations 

Treatment System Samples 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

Sample collccted from Soil Vapor Extraction System Emucnt. 

** Sample collccted from Soil Vapor Exuacdon well vaulu. 

*** Sample collecled from Soil Vapor Exkseuon System Influent. 

Shaded areas indicate detected concentrations above laboratory 

quantitalion limits. 

BQL - Below Laboratory Quantitation Limit 

Task Order No. 056Bldg. 900 



Table 3-2 
Summary of Detected Concentrations 

Treatment System Samples 
Building 900 

Marine Corps Base 
Camp Lejeune, North Carolina 

N m  
* Sample collected from Soil Vapor Extraction System Eftlumt. 

** Sample collected from Soil Vapor Extrnction well vaulu. 

**' Sample collsctcd from Soil Vapor Exwadion System Influent. 

Shaded are= indicate detected concentrations above laboratory 

quantitation limiu. 

BQL - Below Laboratory Quantitation Limit 

Tart Order No. 056lBldg. 900 



















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 migratiodattenuation in order 
to verifL 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 60land 602; polynuclear aromatic hydrocarbons by 
USEPA Method 625; and lead by USEPA Method 504.1. 

0 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 pg/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. 

Conuact Number N62470-93-D-3033 Task Order No. 56/Building 900 



The interpreted extent of dissolved lead in the vicinity of the former location of UST 900 

a 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 Task Order No. 56Duilding 900 
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