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BUILDING AS-840, AIRCRAFT HANGER FACILITY 
ABOVEGROUND STORAGE TANK DISTRIBUTION FUEL LINE RELEASE 

MARINE CORPS AIR STATION 
NEW RIVER, NORTH CAROLINA 

JANUARY 6,2004 

EXECUTIVE SUMMARY 

The purpose of this Comprehensive Site Assessment Addendum (CSAA) was to further define the 
extent of soil and groundwater contamination and free product accumulation in the vicinity of 
Building AS-840 aboard Marine Corps Air Station (MCAS), New River, North Carolina. 

In April of 2000 a breach in an underground distribution line utilized to transport fuel oil from an 
Aboveground Storage Tank (AST) to a boiler within Building AS-840 was reported. J.A. Jones 
Environmental Services (J.A. Jones) removed and replaced the distribution line effectively removing 
the primary source of fuel oil. Subsequently, Law Engineering and Environmental Services, Inc. 
(LAW) prepared a Comprehensive Site Assessment (CSA) report which involved installation of 
eight direct push boreholes for the collection of soil samples, and the installation of eight temporary 
piezometers and six permanent monitoring wells for the collection of groundwater samples. The 
CSA investigation partially delineated vadose zone soil, free-phase product, and dissolved surficial 
groundwater contamination at the subject site. This CSAA investigation was conducted in response 
to a North Carolina Division of Environment and Natural Resources (NCDENR) request for 
additional assessment of groundwater quality data within the site radar tower area. 

This CSAA project consisted of the installation of two (2) shallow (Type IT) surficial groundwater 
monitoring wells northeast of the source area, within the fenced radar tower area. During each 
monitoring well borehole installation, a soil sample was obtained from just above the apparent 
capillary fringe. An independent, off-base laboratory analyzed each soil sample for selected volatile 
organic compounds, semi-volatile organic compounds, and hydrocarbon fractions per the following 
methods: 

o EPA 826015030 Preparation 
o EPA 8270 
o MADEPVPWEPH 

Following complete installation of the additional monitoring wells, representative groundwater 
samples were obtained from each well. An independent, off-base laboratory analyzed the 
groundwater samples for selected volatile organic compounds, semi volatile organic compounds, and 
hydrocarbon fractions per the following methods: 

o EPA 602+MTBE 
o EPA 625+TICs 
o MADEPVPWEPH 
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Based on the CSA and CSAA investigation findings, the source area at the subject site has been 
delineated. The site vadose zone soils and surficial groundwater remain impacted with relatively low 
levels of free-phase product and relatively low concentrations of compounds of concern. A more 
detailed review of the source area is as follows: 

Source Area -Vadose Zone Soil Compounds of Concern 

2-Methylnaphthalene at two locations, SB02 3-4 feet BLS (5.3 mg/Kg) and SB06 1-2 feet BLS 
(10.0 mg/Kg); greater than Soil-to-Groundwater MSCC of 3 mg/Kg. 
Naphthalene at two locations SB02 3-4 feet BLS (1.5 mg/Kg) and SB06 1-2 feet BLS (2.2 mg/Kg); 
greater than Soil to Groundwater MSCC of 0.58 mg/Kg. 
C9-C22 Aromatics at three locations, SB02 3-4 feet BLS (46 mg/Kg) and SB06 1-2 feet BLS (134 
mg/Kg); greater than Soil to Groundwater MSCC of 34 mg/Kg. 

Source Area - Surficial Groundwater Compounds of Concern 

Benzene - two locations PZ03 (140 ugL) and PZ02 (2 ugL); greater than 2L GWQS of lugL.  
Ethylbenzene - one location PZ03 at 130 ugL;  greater than 2L GWQS of 29 ugL. 
Naphthalene - one location PZ03 at 300 ugL; greater than 2L GWQS of 21 ugL. 
CS-Cs Aliphatics - one location PZ03 at 800 ugL;  greater than IGWQS of 210 ugL. 
C9-C22 Aromatics - two locations PZ03 (1,020 ugL) and MW-7 ( ~ 3 , 1 0 0  ug/L); greater than 
IGWQS of 420 ugL. 

Source Area - Free-Phase Product 

Free-phase product remains evident at site groundwater monitoring well MW02. During the 
latest (October 23, 2003) CSAA site visit 0.48 feet of free phase product was gauged at 
monitoring well MW02. 

Utilizing the "North Carolina Groundwater Contamination Incident Management Site Priority 
Ranking Form" a proposed site ranking of 6 0 E  was determined. The 6 0 E  rank classifies the site as a 
low priority risk. However, in order for the subject site to receive regulatory closure under 15A 
NCAC 2L .0106(m), NCDENR will likely require a Corrective Action Plan (CAP). This CAP 
should include the following site remediation goals: 

Remediate the site soil vadose zone compounds of concern to a concentration at or below current 
applicable MSCCs. 
Removal of free-phase product at MW-02. 
Remediate surficial groundwater dissolved compounds of concern concentrations to at or below 
applicable 2L GWQS. NCDENR requires four consecutive compliant sample events before 
considering an incident for "No Further Action". 

A copy of this report should be forwarded to the NCDENR WiRO. 
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BUILDING AS-840, AIRCRAFT HANGER FACILITY 
ABOVEGROUND STORAGE TANK DISTRIBUTION FUEL LINE RELEASE 

MARINE CORPS AIR STATION 
NEW RIVER, NORTH CAROLINA 

1.0 TITLE PAGE 

Date Of Report: January 6,2004 
Facility ID: N/A UST Incident Number (if known): Pending 
Site Name: AS-840 
Site Location: Marine Corps Air Station, New River 
Nearest CityITown: Jacksonville County: Onslow 
Risk Classification: Pending Land Use Classification: Residential 

AST Owner: Commanding General - MCB Camp Lejeune 
Attn: Director I&E/EMD/EQB 

Address: PSC 20004 
MCB Camp Lejeune, NC 28542-0004 Phone: (9 10) 45 1-5068 

AST Operator: Same as above 
Address: Same as above Phone: Same as above 

Property Owner: Same as above 
Address: Same as above Phone: Same as above 

Property Occupant: Marine Corps personnel 
Address: AS-840, New River Air Station Phone: Unknown 

Consultant/Contractor: CATLIN Engineers and Scientists 
Address: 220 Old Dairy Road, Wilrnington, North Carolina 28405 Phone: (910) 452-5861 

Release Information 

Date Discovered: Diesel Fuel - A~r i l .  2000: Gasoline - A ~ r i l .  2001 
Longitude: N 77.25.59 Latitude: W 34.42.30 
Estimated Quantity of Release: Diesel Fuel - Unknown; Gasoline - Unknown 
Cause of Release: Diesel Fuel - buried distribution line leak: Gasoline - Unknown 
Source of Release (e.g. PipingNST): 
Diesel Fuel - buried distribution line leak; Gasoline - Unknown 

Sizes and contents of AST system from which the release occurred: 

Non-regulated, non-commercial, 2,900-gallon fuel oil AST and associated distribution line, for a boiler 

System within Building AS-840. 

1, Michael E. Mason icensed Geologist (circle one) for 
\ 11111 

CATLIN Engineers and Scientists, do certify that the information c ~ n ~ ~ ~ ~ d ~ ~ ~ ~ ~ o r t  is correct and 
8 Z* .:. .* (/ 'G+ 

accurate to the best of my knowledge. a'&+ .*${ts! I& q4 5 
,$ -2. **'a% 4'3 s 
2 ." - \ 5 
b * = : S E A L  = : :  E !  .r * 11299 : :  
li * : 2 

(Please Affix Seal and Signature) 
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2.0 INTRODUCTION 

2.1 A UTHORIZA TION 

A written report entitled Conzprelze~zsive Site Assessnze~zt Report, Abovegrou~zd 
Storage Tank Fuel Distributiolz Line Release, Building AS-840, Aircraft Harlger 
Facility Marine Corp Air Station New River, North Caroli~za, October 23,2001, was 
submitted to NCDENR WiRO. In a "Review of CSA" letter dated August 29,2002, 
the NCDENR WiRO requested additional assessment of surficial groundwater 
quality northeast of the AST, within the building AS-840 site radar tower area. 
CATLIN Engineers and Scientists (CATLIN) were authorized to perform the 
additional assessment activities, or CSAA, by the LANTDIV NAVFACENGCOM in 
accordance with the Order of Supplies Contract Number N62470-01-D-3009, 
Delivery Order Number 0089. 

2.2 PURPOSE OF INVESTIGATION 
(Refer to Figures I and 2 )  

The CSA findings partially delineated soil vadose zone, free phase product, and 
dissolved surficial groundwater contamination due to the diesel fuel release from an 
underground distribution line associated with Building AS-840. Within the same 
area of interest, remnants of a previously unknown gasoline release were also 
detected. The purpose of this investigation was to complete the site assessment by 
assessing the subsurface soil and surficial groundwater quality to the northeast of the 
source area, or within the site radar tower area. See Figure 1 for the site map location 
map. Figure 2 illustrates the layout of subject site AS-840, aboard MCAS, New 
River, North Carolina. 

2.3 SCOPE OF WORK 
(Refer to Appendix A) 

The project consisted of the installation of two (2) shallow (Type 11) surficial 
groundwater monitoring wells northeast of the source area, within the fenced radar 
tower area. During each monitoring well borehole installation, one soil sample was 
obtained, just above the apparent capillary fringe. An independent, off-base 
laboratory analyzed each soil sample for selected volatile organic compounds, semi 
volatile organic compounds, and hydrocarbon fractions per the following methods: 

EPA 826015030 Preparation 
EPA 8270 

Following installation of the additional monitoring wells, representative groundwater 
samples were obtained from each well. An independent, off-base laboratory analyzed 
the groundwater samples for selected volatile organic compounds, semi volatile 
organic compounds, and hydrocarbon fractions per the following methods: 
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EPA 602+MTBE 
EPA 625+TICs 

All CATLIN fieldwork and sample protocol was conducted in accordance with 
NCDENR regulations and CATLIN Standard Methods of Investigation. A copy of 
the CATLIN Standard Methods of Investigation has been provided in Appendix A. 

For state regulatory compliance the resulting soil sample volatile organic compounds, 
semi-volatile organic compounds, and hydrocarbon fractions concentrations have 
been compared to applicable residential or soil-to-groundwater MSCCs (whichever 
are lower) in accordance with the 2000 Guidelines. The groundwater sample volatile 
organic compounds, semi-volatile organic compounds, and hydrocarbon fractions 
concentrations have been compared to applicable interim and established 2L GWQS. 

3.0 PREVIOUS INVESTIGATIONS, REMEDIATION, AND/OR CLOSURE 
(Refer to Appendix B) 

Following the discovery of the release, environmental activities at the subject site included, 
initial abatement efforts and a CSA investigation. A report entitled Comprehensive Site 
Assessment Report, Aboveground Storage Tank Fuel Distribution Line Release, Building AS- 
840, Aircraft Hanger Facility Marine Corp Air Station New River, North Carolina, October 
23, 2001, completed by LAW concerns the initial site abatement and CSA findings and is on 
file at the NCDENR-WiRO. Findings of the previous site initial abatement efforts and CSA 
activities have been summarized as follows: 

Initial Abatement Measures - J.  A. Jones Environmental Services, April 2000 

The original underground pipeline was replaced with a double walled fuel distribution 
line effectively removing the primary source. 

Ten soil samples were obtained from along the former pipeline, for EPA Method 
503018015 (TPH-diesel) and 355018015 (TPH-gasoline) analyses. Laboratory analysis 
revealed TPH-diesel and TPH-gasoline concentrations in excess of NCDENR Action 
Levels in six of the ten soil samples. The J.A. Jones Environmental Services soil sample 
data has not been included in this CSAA. 
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Coi~zprehensive Site Assessment Report -Law Engineering and Environmental 
Services, Inc., October 23, 2001 

In accordance with the 2000 Guidelines, the CSA included information regarding the 
following: 

SITE HISTORY AND SOURCE CHARACTERIZATION 
Site History and Operations 
Contaminant Source Inventory 
Release Incident History 

POTENTIAL RECEPTOR SURVEY 
Water Supply Well Inve~ztory 
Public Water Supplies 
Surface Water Bodies 
Wellhead Protection Areas 
Deep Aquifers in the Coastal Plain Physiographic Region 
Subsurface Structures 
Land Use 
Property Owner and Occupants 

REGIONAL GEOLOGY AND HYDROGEOLOGY 
Regional Geology 
Regional Hydrogeology 

CSA findings in regard to site areas of environmental concern can be summarized as follows: 

Free-phase product (>0.02') was detected at site monitoring well MW-02 and 
piezometer PZ-05. Site free-phase product data has been updated. 

Soil samples collected during the CSA activities were analyzed for selected volatile 
organic compounds, semi-volatile organic compounds, and hydrocarbon fractions per 
EPA Methods 8260, 8270, and MADEP VPWEPH. Resulting laboratory analysis 
revealed concentrations of benzene, 2-methylnaphthalene, naphthalene, and aromatic 
fraction C9-C22 Aromatics in excess of NCDENR current Soil-to-Groundwater 
Maximum Soil Contaminant Concentrations (MSCCs). 

Groundwater samples collected during the LAW CSA were analyzed for selected 
volatile, semi volatile organic compounds, and hydrocarbon fractions per EPA 
Methods 602+xylenes, 625+TICs, and MADEP VPWEPH. Resulting laboratory 
analysis revealed concentrations of benzene, ethylbenzene, naphthalene, and C5-C8 
Aliphatics and C9-C22 Aromatics in excess of current interim and established 2L 
GWQS. 
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Utilizing the data in the LAW CSA and Marine Corp Base, Camp Lejeune Wellhead 
Protection Plan-2002 Update (AH Environmental Consultants, 2002) in the "North 
Carolina Groundwater Contamination Incident Management Site Priority Ranking Form" 
a proposed site priority rank of 601'  was determined. A copy of the proposed Site 
Priority Ranking Form has been provided in Appendix B. 

4.0 ADDITIONAL ASSESSTVENT ACTIVITIES 
(Refer to Appendix C) 

CATLIN contacted Building AS-843 personnel to inform them of the planned site drilling 
activities, and to ensure the drill schedule did not conflict with site operation activities. 
Professional Locating Service checked the proposed monitoring well locations for potential 
conflicts with subsurface utilities. On October 3,2003 CATLIN installed two shallow (Type 
11) groundwater monitoring wells. Monitoring well boreholes were installed to a total depth 
of 14 feet BLS, with a Diedrich D-25 hollow auger rig, operated by a North Carolina certified 
driller. Each monitoring well was constructed of 2-inch diameter, schedule 40 PVC pipe, 
with a screen interval (0.010 slot) from 4 to 14 feet BLS. The two additional Type I1 wells 
monitoring wells CATLIN installed were identified as wells ASTAS840-MW07 and 
ASTAS840-MW08. A copy of the Well Log and Well Construction Records has been 
provided in Appendix C. 

5.0 SOIL SAMPLING METHODS 
(Refer to Apperzdix D) 

During the CSAA activities, CATLIN personnel obtained subsurface soil samples while 
installing the borehole for monitoring wells MW07 and MW08. At each monitoring well 
borehole, soil samples were taken from the 0 to 2 foot BLS interval with a decontaminated split 
spoon and placed in clean laboratory sample glassware. Each soil sample was labeled with the 
borehole ID, sample date, site name, sampler, and placed in an iced cooler. The samples were 
then delivered to Paradigm Analytical Laboratories, Inc. (Paradigm; North Carolina 
Certification #48 1) in Wilmington, North Carolina. In accordance with the 2000 Guidelines, 
site soil samples obtained for the CSAA were analyzed for potential hydrocarbon compound 
concentrations per the following methods: 

EPA Method 8260Bl5035 
EPA Method 8270 
MADEP VPHEPH * 

* - Although not required by the 2000 Guidelines, as part of the LAW CSA, soil samples 
were analyzed per MADEP VPHEPH and revealed a hydrocarbon fraction (C9-C22 
Aromatics) of concern. Consequently soil samples for this investigation for this investigation 
were also analyzed per MADEP VPHEPH. 

A copy of the resulting laboratory report has been provided in Appendix D. Analysis of the 
soil samples obtained during the CSA and CSAA investigations can be summarized as 
follows: 
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5.1 VOLATILE ORGANIC COMPOUNDS - EPA METHOD 8260B/5035 
(Refer to Table 1 and Figure 3) 

Analysis of the site CSA and CSAA soil samples for volatile organic compounds per 
EPA Method 8260Bl5035 revealed one compound of concern at the following 
locations: 

NOTE -In reviewing the CSA and CSAA field data the depth to surficial water table, within the SB05 
and SB06 area has ranged from approximately 5.2 to 6.3 feet below the BLS. Therefore, the SB05 (5- 
6) and SB06 (5-6) soil sample locations are within the apparent seasonal high water table zone and 
have not been considered representative of subsurface vadose zone soil contamination. 

Analytical results for the remaining EPA Method 8260Bl5035 compounds revealed 
concentration levels that were either BQL or below applicable Soil to Groundwater 
and Residential MSCCs. 

A summary of the EPA Method 8260Bl5035 laboratory report data regarding CSAA 
soil samples has been listed on Table 1. CSA and CSAA data regarding benzene 
concentration levels, in relation to the site map, have been summarized on Figure 3. 

5.2 SEMI-VOLATILE ORGANlC COMPOUNDS - EPA METHOD 8270 
(Refer to Table 2 and Figure 4)  

Analysis of the site CSA and CSAA soil samples for volatile organic compound 
concentrations per EPA Method 8270 revealed two compounds of concern at the 
following locations: 

Analytical results for the remaining EPA Method 8270 compounds revealed 
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concentration levels that were either BQL or below applicable Soil-to-Groundwater 
and Residential MSCCs. 

The EPA Method 8270 laboratory report data regarding CSAA soil samples has been 
summarized on Table 2. CSA and CSAA data regarding 2-Methylnapthalene and 
naphthalene concentration levels, in relation to the site map, have been summarized 
on Figure 4. The estimated horizontal extent of the primary EPA Method 8270 
compounds of concern (2-Methylnapthalene and naphthalene) has also been 
illustrated on Figure 4. 

5.3 HYDROCARBON FRACTIONS - MADEP VPH/EPH 
(Refer to Tables 3A, 3B, and Figure 5 )  

Analysis of the CSA and CSAA soil samples for volatile organic compounds per 
MADEP VPWEPH revealed one hydrocarbon fractions of concern at the following 
locations: 

NOTE- In reviewing the CSA and CSAA field data the depth to surficial water table, within the SB05 
area has ranged from approximately 5.2 to 6.3 feet below the BLS. Therefore, the SB05 (5-6) soil 
sample location is within the apparent seasonal high water table zone and has not been considered 
representative of subsurface vadose zone soil contamination. 

Analytical results for the remaining MADEP VPHEPH revealed hydrocarbon 
fractions revealed concentration levels that were either BQL or below applicable 
Soil-to-Groundwater and Residential MSCCs. 

The MADEP VPWEPH laboratory report data regarding CSAA soil samples has 
been summarized on Tables 3A and 3B. CSA and CSAA data regarding C9-C22 

Aromatics concentration levels, in relation to the site map, have been summarized on 
Figure 5. The estimated horizontal extent of the primary MADEP VPHEPH 
hydrocarbon fraction of concern (C9-C22 Aromatics) has also been illustrated on 
Figure 5. 
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6.0 GROUNDWATER SAMPLING METHODS 
(Refer to Appendix D) 

As detailed previously in Section 4.0, CATLIN personnel installed two additional shallow 
(Type 11) monitoring wells to assess surficial groundwater within the area requested by 
NCDENR WiRO. On October 6,2003 CATLIN gauged site monitoring wells MW07 and 
MW08 for depth to water table, potential free-phase product thickness, and to determine well 
volume. CATLIN purged a minimum of three well volumes froin monitoring wells MW07 and 
MWO8, prior to pumping surficial groundwater directly into laboratory sample glassware. All 
surficial groundwater samples were labeled with the well ID, sample date, site name, sampler, 
and placed in an iced cooler. Samples were then delivered to Paradigm Analytical 
Laboratories, Inc. (Paradigm; North Carolina Certification #481) in Wilmington, North 
Carolina. In accordance with the 2000 Guidelines, surficial groundwater samples obtained 
from MW07 and MW08 were analyzed for potential petroleum hydrocarbon compound 
concentrations, in micrograms per liter (ug/L), per the following methods: 

EPA Method 602 + MTBE 
EPA Method 625 + TICS 
MADEP VPWEPH * 

* - Although not required by the 2000 Guidelines, as part of the LAW CSA, groundwater 
samples were analyzed per MADEP VPWEPH and revealed hydrocarbon fractions (C5-Cs 
Aliphatics and C9-CZ2 Aromatics) of concern. Consequently groundwater samples for this 
investigation for this investigation were also analyzed per MADEP VPWEPH. 

A copy of the resulting laboratory report has been provided in Appendix D. Analysis of the 
groundwater samples obtained during the CSA and CSAA investigations are summarized as 
follows: 

6.1 VOLATILE ORGANIC COMPOUNDS - EPA METHOD 602 PLUS MTBE 
(Refer to Table 4 and Figure 6) 

Analysis of the site CSA and CSAA groundwater samples for volatile organic 
compound concentrations per EPA Method 602 plus NITBE revealed two compounds 
of concern at the following location: 
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Analytical results for the remaining EPA Method 602 plus MTBE compound 
concentrations were either BQL or below applicable 2L GWQS. 

A summary of the EPA Method 602 + MTBE laboratory report data regarding CSAA 
groundwater samples has been listed on Table 4. CSA and CSAA data regarding the 
primary EPA Method 602 + MTBE compounds of concern (benzene and 
Ethylbenzene) concentration levels, in relation to the site map, have been 
summarized on Figure 3. The estimated horizontal extent of surficial groundwater 
with benzene and Ethylbenzene concentrations in excess of applicable 2L GWQS 
have also been illustrated on Figure 6. 

6.2 SEMI-VOLATILE ORGANIC COMPOUNDS - EPA METHOD 625 + TEN 
LARGEST NON-TARGET COMPOUNDS (TICS) 
(Refer to Table 5 and Figure 7)  

Analysis of the site CSA and CSAA groundwater samples for volatile organic 
compound concentrations per EPA Method 625 revealed one compound of concern at 
the following location: 

Analytical results for the remaining EPA Method 625 compound concentrations were 
either BQL or below applicable 2L GWQS. 

A summary of the EPA 625 Method laboratory report data regarding CSAA 
groundwater samples has been listed on Table 5. CSA and CSAA data regarding the 
primary EPA Method 625 compound of concern (naphthalene) concentration levels, 
in relation to the site map, have been summarized on Figure 7. The estimated 
horizontal extent of surficial groundwater with naphthalene concentrations in excess 
of applicable 2L GWQS has been illustrated on Figure 7. 

Ten (10) largest (peak area) non-target compounds, or TICs 

In accordance with the 2000 Guidelines EPA Method 625 sample(s) are also 
analyzed for the ten (10) largest (peak area) non-target compounds, or TICs. TICs 
refer to detected compounds, which are not present in the EPA Method 625 list of 
analysis compounds. Laboratory analysis of the CSAA surficial groundwater 
samples for the ten largest TICS can be summarized as follows: 

Ten TICS were detected in the MW-07 groundwater sample. 
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No library search compounds were detected in the MW-08 groundwater sample. 

6.3 HYDROCARBON FRACTIONS - MADEP VPH/EPH 
(Refer to Tables 6A, 6B, and Figure 8) 

The site CSA and CSAA groundwater samples were analyzed for MADEP VPWEPH 
hydrocarbon fractions. Analysis results revealed one hydrocarbon fraction of concern 
at the following locations: 

Laboratory analysis for the remaining MADEP VPWEPH hydrocarbon fraction 
concentrations were either BQL or below applicable interim 2L GWQS. 

The CSA groundwater MADEP EPWVPH analysis results have been listed on 
Tables 6A and 6B. CSA and CSAA data regarding the primary MADEP VPWEPH 
hydrocarbon fraction (C9-C22 Aromatics) concentration levels, in relation to the site 
map, have been summarized on Figure 8. The estimated horizontal extent of surficial 
groundwater with C9-CZ2 Aromatics in excess of applicable interim 2L GWQS has 
been illustrated on Figure 8. 

7.0 SURFICIAL GROUNDWATER TABLE 
(Refer to Figure 9) 

Once installation of the additional monitoring wells was completed, MW07 and MW08 TOC 
elevations were surveyed in relation to elevation of the existing site monitoring wells. 
CATLIN personnel gauged all site monitoring wells for depth to groundwater table, and 
potential free-phase product thickness, on October 23,2003. The depth to groundwater table 
measurement was subtracted from the corresponding TOC elevation data to determine the 
latest surficial groundwater table elevations. The October 23, 2003 surficial groundwater 
table contours, illustrated on Figure 9, were generated by entering the groundwater elevation 
data for the site Type 11 monitoring wells into a contouring software program (AutoCAD 
Land Development). 

A review of Figure 9 illustrates a relatively flat groundwater table and the apparent surficial 
groundwater flow within the source area is toward the northeast. To evaluate the surficial 
groundwater table hydraulic gradient, the difference in surficial water table elevations from 
site monitoring wells MW-Ol(9.50 feet), and MW-08 (8.41 feet) was divided by the distance 
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between the wells (1 82 feet) to determine an approximate gradient of 0.005 foot per foot or 
0.5%. 

8.0 FREE-PHASE PRODUCT 
(Refer to Figures 6, 7, und 8)  

During the CSA investigation free-phase product was detected at temporary piezometer PZ05 
(0.10') and monitoring well MW02 (0.22'). All of the site temporary piezometers were 
properly abandoned during the CSA investigation. 

As discussed in Section 7.0 CATLIN gauged all site monitoring wells for depth to 
groundwater table, and potential free-phase product, on October 23,2003. During this site 
visit 0.48 feet of free-phase product was gauged at monitoring well MW02. Free-phase 
product was not evident (>0.01') at the remaining site monitoring wells. The estimated 
horizontal extent of free-phase product has been illustrated on Figures 6 through 8. 

9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS 

Based on the results of the CSA and CSAA investigations, the following conclusions 
are made: 

Site Owner 

The U.S. Government owns the AS-840 facility as well as the surrounding MCAS 
New River, North Carolina property. 

Site Priority Rank 
(Refer to Appendix B)  

Utilizing the "North Carolina Groundwater Contamination Incident Management Site 
Priority Ranking Form" a proposed site ranking of 60/E was determined. A copy of 
the proposed Site Priority Ranking Form has been provided in Appendix B. 

Potable Water Supply 

The MCAS water treatment plant currently supplies Building AS-840 as well as the 
local area with potable water. The raw water source for the MCAS water treatment 
plant is the Castle Hayne Aquifer. 

Wellhead Protection Program 

As of October 3,2003, the State of North Carolina Public Water Supply Section does 
not list the MCAS New River, North Carolina as having an approved wellhead 

Department of Defense; 203060-CSAA text.doc CATLIN Engineers and Scientists 
CATLIN Project No. 203-060 11 January 2004 



protection plan. In reviewing the Marine Corp Base, Camp Lejeune Wellhead 
Protection Plan-2002 Update (AH Environmental Consultants, 2002), the nearest 
water supply well is PSWAS-4150 located approximately 7,000 feet west of the 
Building AS-840 source area. 

Surface Water 
(Refer to Figure 1) 

The closest surface water body is the New River, located approximately 1,300 feet 
east of the Building AS-840 source area. Refer to Figure 1. 

Source Area - Vadose Zone Soil Compounds of Concern 

Soil EPA Metlzod 8260B/5035 
Analysis of soil samples obtained from the site vadose zone revealed EPA 
Method 8260B15035 parameter concentration levels that were either below 
quantitation limits or below applicable 21 GWQS. 

Soil EPA Metlzod 8270 
2-Methylnaphthalene at two locations, SB02 3-4 feet BLS (5.3 mg/Kg) and 
SB06 1-2 feet BLS (10.0 mg/Kg); greater than Soil-to-Groundwater MSCC 
of 3 mg/Kg. 
Naphthalene at two locations SB02 3-4 feet BLS (1.5 mg/Kg) and SB06 1-2 
feet BLS (2.2 mg/Kg); greater than Soil-to-Groundwater MSCC of 0.58 
mg/Kg. 

Soil MADEP VPH/EPH 
C9-CZ2 Aromatics at three locations, SB02 3-4 feet BLS (46 mg/Kg) and 
SB06 1-2 feet BLS (134 mg/Kg); greater than Soil-to-Groundwater MSCC of 
34 mg/Kg. 

Source Area - Surficial Groundwater Compounds of Concern 

Surficial Grourzdwater EPA Method 602 + MTBE 
Benzene - one location PZ03 at 140 ug/L; greater than 2L GWQS of 1 ug/L. 
Ethylbenzene - one location PZ03 at 130 ug/L; greater than 2L GWQS of 29 
ug/L. 

Surficial Groundwater EPA Method 625 
Naphthalene - one location PZ03 at 300 ug/L; greater than 2L GWQS of 21 
ug/L. 

Surficial Groundwater Water MADEP VPH/EPH 
C5-Cs Aliphatics - one location PZ03 at 1,020 ug/L; greater than IG WQS of 
2 10 ug/L. 
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C9-C22 Aromatics - one location PZ03 at 800 ug/L; greater than IGWQS of 
420 ug/L. 

Free Phase Product 
Free-phase product was detected at temporary piezometer PZ05 (0.10') and 
monitoring well MW02 (0.22') during the CSA investigation. All site 
temporary piezometers were properly abandoned during the CSA 
investigation. 
Free-phase product remains evident at site groundwater monitoring well 
MW02. During the latest (October 23, 2003) CSAA site visit 0.48 feet of 
free phase product was measured at monitoring well MW02. 

Source Area - Deep Groundwater Compounds of Concern 

Based on the analysis (EPA Method 602 + MTBE, EPA Method 625 + TICS and 
MADEP VPWEPH) of groundwater samples obtained from Type 111 monitoring well 
MW-03, no evidence of deep groundwater (>22' BLS) contaminants exist. 

9.2 RECOMMENDATIONS 

Ultimately, the NCDENR will determine if any additional assessment and/or 
remediation are required at the site. The site surficial groundwater remains impacted 
with free-phase product and dissolved compounds of concern (benzene, 
Ethylbenzene, naphthalene, C5-Cs Aliphatics, and C9-C22 Aromatics). Vadose zone 
soils at the site remain impacted with compounds of concern (benzene, 2- 
Methylnaphthalene, naphthalene, and C9-C22 Aromatics). In order for the subject site 
to receive regulatory closure under 15A NCAC 2L .0106(m), NCDENR will likely 
require a CAP for achieving the following site goals: 

I) Vadose Zone Soils 

Section 5.0 Cleanup Requirements for Contaminated Soil of the 2000 Guidelirzes 
state "Contaminated soil must be cleaned up to the residential or soil-to- 
groundwater maximum contaminant concentrations, whichever are lower". Soil- 
to-Groundwater MSCCs are typically lower than the Residential MSCCs. The 
site CAP should include goals to remediate the current site contaminants to at or 
below current applicable MSCCs. 

2) Free-Phase Product 

When free-phase product (>0.02') is encountered, 15A NCAC 2L .0106 requires 
the immediate and ongoing removal of free-phase product. As of October 23, 
2003 only site monitoring well MW-02 exhibited free-phase product (0.48'). The 
site CAP should include free-phase product recovery measures at MW-02. 

Department of Defense; 203060-CSAA text.doc CATLIN Engineers and Scientists 
CATLIN Project No. 203-060 13 January 2004 



3) Surficial Groundwater Conditions 

Section 7.0 Cleanup Requirements for Groundwater of the 2000 Guidelines states 
"Contaminated groundwater must be cleaned up to levels of the interim standards 
and the standards established in 15A NCAC 2L .0202. The site CAP should 
include measures for reducing dissolved compounds of concern concentrations to 
at or below applicable 2L GWQS. NCDENR requires four consecutive 
compliant sample events before considering an incident for "no further action". 

A copy of this report should be forwarded to the NCDENR WiRO at the following 
address: 

North Carolina Department of Environment and Natural Resources 
Division of Water Quality 

Groundwater Section 
Attention: Dr. Charles F. Stehman, Ph.D., P.G. 

127 Cardinal Drive Extension 
Wilmington, North Carolina 28405 

10.0 LIMITATIONS 

The field, soil, and groundwater data evaluated as part of this investigation only provide 
isolated data points and may not represent conditions at every location in the project area. 
Analyses and conclusions of this report, being based on interpolation between data points at 
the project area, may not be completely representative of all site conditions. Conclusions and 
recommendations of this investigation and report are based on the best available data in an 
effort to comply with current regulatory requirements. 
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TABLE 1 SUMMARY OF SOIL LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 

All results in mglkg 

ASTAS840-MW-08 (0-2) 

ASTAS840-MW-08 (0-2) D 
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Page 1 of 1 

Facility ID#: NIA 

101612003 

101612003 

CA TLIN Engineers and Scientists 
November 2003 

0-2 

0-2 

0.018 

0.01 

BQL 

BQL 



TABLE 2 SUMMARY OF SOIL LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 

All results in mglkg. 
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Page 1 of 1 
TABLE 3A SLIMMARY OF SOIL LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 Facility ID#: N/A 

All results in mglkg. 
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TABLE 3B SUMMARY OF SOIL LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 

Page 1 of1 

Facility ID#: NIA 

## Considered ~rnrnobile 

All results in rnglkg. 
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Page I o f 1  
TABLE 4 SUMMARY OF GROUNDWATER LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 Facility ID#: NIA 

I ASTAS840-MW-7 I ASTAS840-MW-7 ( 101912003 1 5.2 ( BQL I 
I ~ s 8 4 0 r I  ASTAS840-IMW-8 1 101912003 1 <1.0 I BQL I 
-840-MW-8~ I ASTAS840-MW-8D 1 101912003 1 ~ 1 . 0  I BQL I 
1 Trip Blank I Trip Blank 1 101912003 1 ~ 1 . 0  I BQL 1 
- - 

All results in pg/L 
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TABLE 5 SUMMARY OF GROUNDWATER LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 Facility ID#: NIA 

Contaminant of Concern 

All results in pglL 
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TABLE 6A SUMMARY OF GROUNDWATER LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 

Page 1 of 1 

Facility ID#: NIA 

All results in B ~ / L  
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Page l of l 
TABLE 6B SUMMARY OF GROUNDWATER LABORATORY RESULTS 
Date: October 2003 Incident Number and Name: Pending - AS-840 Facility ID#: N/A 

All results in pg/L. 

= Result equals the sum of the C11-C22 fraction result (3,000 W/L) and the C9-C10 fraction quantitation limit (<I00 pglL). 

Bold result indicates concentration is greater than the IGWQS. 
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Reference Point for Elevation Measurements: MCAS geodetic monuments Heinz and Flyboy. 

" If free product is present in a well, ground water elevation should be calculated by: [Top of Casing Elevation - Depth to Water] + [free product thickness x 0.85811 

ft BGS =feet below ground surface 

NMT = no measurable thickness 

TABLE 7 

MONITORING WELL CONSTRUCTION AND WATER LEVEL GAUGING DATA 

Date: Oct-03 Incident Number and Name: 
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0612 010 1 

10106103 

1 0106103 

10123103 

10123103 

10123103 

3 

4 

4 

3 - 1 8  

4 - 1 4  

4 -  14 

18 

14 

14 

14.36 

15.40 

15.38 

13.84 

14.88 

14.94 

4.97 

6.04 

6.53 

NMT 

NMT 

NMT 

8.87 

8.84 

8.41 
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