M67001.AR.005800
MCB CAMP LEJEUNE
5090.3a

FINAL RESOURCE CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION
REPORT FOR SOLID WASTE MANAGEMENT UNITS 303 AND 318 MCB CAMP LEJEUNE
NC
3/1/2006
CH2M HILL




Final

SWMUs 303/318
RCRA Facility Investigation Report

RCRA Program
Marine Corps Base
Camp Lejeune, North Carolina

Prepared for

.‘ Naval Facilities Engineering Cormmand

MID-ATLANTIC

Norfolk, Virginia
Contract No. N62470-02-D-3052
CTO-0091

March 2006

Prepared by

CKEMHILL

Baker
Environmental, Inc.



FINAL

SWMUs 303/318
RCRA FACILITY INVESTIGATION REPORT

MCB CAMP LEJEUNE, NORTH CAROLINA
CONTRACT TASK ORDER 0091

MARCH 2006

Prepared for:

DEPARTMENT OF THE NAVY
ATLANTIC DIVISION
NAVAL FACILITIES
ENGINEERING COMMAND
Norfolk, Virginia

Under the:
LANTDIV CLEAN Program
Contract N62470-02-D-3052

Prepared by:

BAKER ENVIRONMENTAL, INC.
Moon Township, Pennsylvania



TABLE OF CONTENTS

Page

LIST OF ACRONYMS AND ABBREVIATIONS ...ccccivniiinercssnnssssescssasessssssssssssnsssssssossassssssses vi
EXECUTIVE SUMMARY ES-1
1.0 INTRODUCTION ...couiiuirensnnsensessessessessissssssssssssssssesssssssssssssssssssssssses 1-1
1.1 ReguIatory HISTOTY .. .ccicuiiiiiieciie ettt ettt ettt e sive e s e e aaeessveeeneee s 1-1

1.2 SWMU Description and HiStory.........cccceveeviiiiieeniienieniesieereereereesieeseesvesene e 1-2

1.3 Previous INVeStiZatiOnS ........c.eecviriieciieiiesieriee et ere et ee e e enreensees 1-3

1.4 PUIPOSE/ODJECLIVES ...eouviiiiieiieeiieit ettt ettt ettt et sseenaeas 1-5

1.5 RETEICICES ...ttt ettt 1-6

2.0 FIELD INVESTIGATION......cccceveruerurneraes 2-1
2.1 Surface and Subsurface Soil SamMPling..........ccccveeviiieiiienciieiieee e 2-1

2.2 Groundwater Grab SamPIINg .........cceeveerieriieiiieere it seesreeveereens 2-3

23 Monitoring Well Installation and Development ...........ccccecevereereneneenencennne 2-5

2.4 Groundwater SAMPIING .....ccocvviiiiieciie e e e e erae e reeevaeenes 2-7

2.5 Aquifer Properties TESHNG ......cccccvverieeciierieiieieesieeseeseesaesreereesieesreessnesenesenas 2-8

2.6 Field Quality Assurance/Quality COntrol ..........ccccceevevvveierieeneenieneesee e 2-8

2.7 Laboratory Analytical Program ...........cccocceviiniiiiiiiiienieseceeee e 2-10

2.8 Investigation Derived Waste Handling ...........ccccceevvieiciiiiiiieiiieeie e, 2-11

2.9 STEE SUIVEY .eevviiiiieie ettt ettt et e bt et eesteestaestaessbeesbeesseessaessaesssesssesssessses 2-11

2,10 RETCICICES. .. ueiiiiiiieiie ettt ettt e e e te e e taeesabeeetbeeeebeeenes 2-12

3.0 PHYSICAL CHARACTERISTICS ..3-1
3.1 Topography and Surface Hydrology.........ccoecvveeierviieneenieeniiesieeieeie e 3-1

3.2 Potable Water SUPPLY ...ccvoeouieieieee et 3-2

33 Geologic and Hydrogeologic Framework............ccccveevieoienienienieciesic e, 3-3

3.3.1 Regional Framework ...........cccccoviiiiiiiiiiiniiiiiieiteeeeeceree e 3-3

3.3.2  Site-Specific Framework ..........ccccerieriiiiiiniiiieieeeeeeeseesee e 3-5

34 RETEICIICES ...ttt st 3-10

4.0 SITE ASSESSMENT AND EVALUATION . 4-1
4.1 Data QUALIEY ...eeeeiieeiie ettt e eb e e enbaeeeae s 4-1

4.1.1 Data Validation/Usability ASSESSMENt ........ceevververcreerreerieerreerreerneenenns 4-1

4.1.2  Non-SWMU Related Contaminants ...........cccceeeeeeerereerieneneenieneeneenne 4-4

4.2 Comparison Criteria and Standards .........c.cccoeceeeieeiiieiiieiiereereeseesee e 4-6

4.3 Analytical RESUILS ......ccceieviiiiiiiiciieie ettt 4-9

43,1 Surface SO1l .o.ooeeiiiiiiiie e 4-10

4.3.2  Subsurface Soil........ccoviieoiiiiiiieeeee e 4-12

4.3.3  GrOUNAWALET ...oooiiiiiiiieiieieeite ettt ettt ettt ettt e sbeesaee e ens 4-14

4.4 Nature and Extent of Contamination .............cceeeeeeerereesienenieieseeeese e 4-18

AT SO0ttt 4-18

4,42  GroUNAWALET .....cccoviieiiieeiie ettt ettt e sre e e ve e e saae e sebeeeaneeeenas 4-19

4.5 RETETENCES. ...t 4-22

1



5.0

6.0

TABLE OF CONTENTS

(Continued)

Page
FATE AND TRANSPORT . 5-1
5.1 Chemical and Physical Properties Impacting Fate and Transport ...................... 5-1
5.2 Contaminant Transport Pathways.........cccceevveeiieeciieiiieiieiereeseesee e eve e 5-4
5.2.1 Wind-blown Dust and EroSion ..........cccceceveerereriienenieenieeienieeeeeee 5-4
5.2.2  Leaching of Soil Contaminants to Groundwater ............c.ccceeveveeeneenne 5-5
5.2.3  Migration of Groundwater Contaminants ..............cccevveervervenveerueannenns 5-6
53 Fate and TranSport SUMMATY ...........ccveccverierieiierrieeieeieeseesreseessesseesseeseensees 5-8
5.3.1 Volatile Organic Compounds ..........ccceereerirrierieeieenieenieeseesee e 5-9
5.3.2 0 MELALS e e 5-10
HUMAN HEALTH RISK ASSESSMENT 6-1
6.1 Site Location and Characterization............c.cceveerieriieiieenieesieesiesie e 6-1
6.2 Hazard IdentifiCation .............cceoerieieniiieese e 6-3
6.2.1 Data Evaluation ..........ccoccoviiieiinineieeeteeeceeeee e 6-3

6.2.2 Identification of Data Suitable for Use in a Quantitative
RiSK ASSESSIMENL ...ttt 6-4
6.2.3  Criteria for Selecting Chemicals of Potential Concern............ccc.c....... 6-8
6.2.4  Selection 0Of COPCS .....ccviiiiiiiieecee e 6-13
6.2.5  Summary 0f COPCS ....cccviieiiieiieeie et e 6-17
6.3 EXPOSUIE ASSESSIMENT ....eccuvieiiieeiieeriieeiieeteeeieeeseeesereesseessreeseseessseesssseessnes 6-18
6.3.1 Potential Human Receptors ...........cccecvierieriienienieniieieeieesieeeiee e 6-19
6.3.2  Conceptual Site Model .......cccccceiiiiiiiiiiiiiecee e 6-22
6.3.3  Quantification of EXPOSUIE .......ccceeevieviieriieriienierie e e e 6-22
6.3.4  Data ANALYSiS.....cceccveiiiiriierieriesie ettt ns 6-23
6.3.5 Calculation of Chronic Daily Intakes ............cccceeeerrieneenenniennienne, 6-25
6.3.6  Exposure Input Parameters ...........ccceeevvereiveniieeeniieeiie e esiee e 6-31
6.4 TOXICILY ASSESSITIENL ....veevvierierieererererteereesseesseesseesssessseesseesseesseesssesssesssesssenns 6-36
6.4.1  Reference DOSES .....ccceevviieiiiieiiieciee et 6-37
6.4.2  Carcinogenic SIope FaCtOrs ......c.ccccvieviiiiiiiieiiieeiie et 6-37
6.4.3 Dermal Absorption Efficiency ........cccccovevvieniiiniiiniieeeeeceeere e 6-38
6.5 Risk Characterization .............cecceeeevierinienenieeeee et 6-39
6.5.1 Quantification and Characterization of Carcinogenic Risks ............... 6-39
6.5.2  Quantification and Characterization of Noncarcinogenic Risks ......... 6-40
6.5.3 Potential Human Health Effects ..........cccccoovvviiniiniiniceeeeee, 6-41
6.6 Sources 0f UNCETLAINEY ......c.cecveeruieriieriieniieriie e eie et e sieesieesneesee et eneeeseeneeas 6-44
6.6.1 Sampling and ANALYSIS ......cccceecvereiiiieiiieeiie et 6-45
6.6.2  Selection Of COPCS .....ooueiiiiiiiiiiieiieees ettt 6-46
6.6.3  EXPOSUIe ASSESSIMENT ......ooviiieriiieiiiieiieeniieeeite et et et siree s 6-47
6.6.4 Toxicological ASSESSIMENT ........ccecevviiriieriiieeiie e eieeesreeeieeeseree e 6-48
6.6.5 Human Risk Characterization ..........c..cocceveererereerieneeieneeeee e 6-50
6.7 Summary of the Baseline HHRA ...........ccccooiviiiiiiniieieeeeeeee e 6-50
6.8 RETEICICES. ... .iiiiiiieiie ettt ettt e st e e et e e saveeenes 6-51

i1



TABLE OF CONTENTS

(Continued)
Page
7.0 ECOLOGICAL RISK ASSESSMENT 7-1
7.1 Step 1 — Preliminary Problem Formulation and
Ecological Effects Evaluation............cccoevvieiciiiieiiccieeciie et 7-3
7.1.1  Ecological SEttiNg......c.ccccvevveeviieriieriiesieeieereereereesreesseesseesenesenessseesneens 7-4
7.1.2  Fate and Transport MeChaniSms ............cccvecvverieereerienrenresrenreeieeneeens 7-6
7.1.3  Potentially Complete Exposure Pathways .........ccceeevveviienciieecirenieens 7-7
7.1.4  Conclusions 0f StEP 1 ...ccvevierieiieiiiciieieeeesee e 7-12
7.2 Step 2 — Screening-Level Preliminary Exposure Estimate
and Risk Calculation .........cocooiiriiniiiieie e 7-12
7.2.1 Data Used in the Screening-Level ERA ..........cccccveviiviiniinieniee 7-12
7.2.2  ADIOIC SCIEOM ..cvvvieeiiieiieeeiee ettt ettt et e e e et e e eeb e eane e e 7-16
7.2.3  Uncertainties Associated with the Screening Level ERA.................... 7-21
7.3 Step 3a — Refinement of the List of Chemicals of Potential Concern .............. 7-25
7.3.1 Refinement of Exposure and Effects Level Estimates......................... 7-26
7.3.2  Comparison to Background Data..........c..cccceeviieicieiiiiecieeeee e, 7-27
7.3.3  Frequency and Distribution of Detections ...........cccecveevveeveerieesvenenennn 7-28
7.3.4  Considerations of Bioaccumulative Potential...............cccocveriverrennnnnne. 7-29
7.3.5 Groundwater Considerations ............cccecueercveeeeuereeireeeseeesreeeieeesevee e 7-29
7.3.6  Additional Considerations ...........cceeueeueerieereereeneenie e 7-29
7.4 Risk Characterization...........cecerueeierireieieee et 7-35
741 Surface SOil.......cooiiiiiiieiecceee e e 7-35
742 GIOUNAWALET ...ooiuiiiiiiiiieeie ettt ettt ettt e e b e 7-39
7.5 Uncertainties Associated with Step 3a of the Baseline ERA...........c..ccceevene. 7-39
7.6 SUMIMATY ..eviiiiiieeiie ettt e st e ettt e sbeesateasateesbeeesbeesnseesseesenseesnseeans 7-39
7.7 RETOICICES. ... .iiiiiiieiieectee ettt e e e eeveeenes 7-41
8.0 CONCLUSIONS AND RECOMMENDATIONS 8-1
LIST OF TABLES
Table 2-1 Summary of Sampling and Analytical Program
Table 2-2 Monitoring Well Construction Details and Water Level Measurements
Table 3-1 Geologic and Hydrogeologic Units in the Coastal Plain of North Carolina
Table 3-2 Summary of Water Level Measurements, Operable Unit No. 20 — Site 86
Table 3-3 Summary of Water Level Measurements, Air Sparging — Site 86
Table 3-4 Summary of Hydraulic Conductivity Estimates
Table 3-5 Summary of Geotechnical Laboratory Results
Table 4-1 Fixed-based and Mobile Laboratory Comparison — Soil 2004
Table 4-2 Fixed-based and Mobile Laboratory Comparison — Soil 2005
Table 4-3 Fixed-based and Mobile Laboratory Comparison — Groundwater 2004
Table 4-4 Fixed-based and Mobile Laboratory Comparison — Groundwater 2005
Table 4-5 Mobile Laboratory Detections Summary — Surface Soil
Table 4-6 Fixed-based Laboratory Detections Summary — Surface Soil
Table 4-7 Mobile Laboratory Detections Summary — Subsurface Soil
Table 4-8 Fixed-based Laboratory Detections Summary — Subsurface Soil

v



Table 4-9

Table 4-10
Table 4-11
Table 4-12
Table 4-13
Table 4-14

Table 5-1
Table 5-2
Table 5-3

Table 6-1
Table 7-1

Table 7-2
Table 7-3
Table 7-4
Table 7-5
Table 7-6

Table 7-7

Figure 1-1
Figure 1-2
Figure 1-3

Figure 2-1
Figure 2-2

Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10

Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4

LIST OF TABLES
(Continued)

Mobile Laboratory Detections Summary — Shallow Groundwater

Mobile Laboratory Detections Summary — Intermediate Groundwater
Mobile Laboratory Detections Summary — Deep Groundwater
Fixed-based Laboratory Detections Summary — Shallow Groundwater
Fixed-based Laboratory Detections Summary — Intermediate Groundwater
Fixed-based Laboratory Detections Summary — Deep Groundwater

Organic Physical and Chemical Properties
Relative Mobilities of Metals as a Function of Environmental Conditions
Retardation and Velocity Calculations

Summary of Uncertainties in the Results of the Human Health Risk Assessment

Summary of Analytical Data Used in the Screening Level Ecological Risk
Assessment

Ecological Screening Values

Selection of Ecological COPCs in Surface Soil

Selection of Ecological COPCs in Groundwater Near Drainage Ditch
Media-Specific Screening Values for Step 3A

Refined Assessment of Ecological Contaminants of Potential Concern in Surface
Soil

Refined Assessment of Ecological Contaminants of Potential Concern in
Groundwater Near the Drainage Ditch

LIST OF FIGURES

General Site Location Map
Current Conditions Map
1962 Aerial Photo of MCAS New River

Soil Boring Location Map
Groundwater Grab and Monitoring Well Location Map

SWMUs 303/318 RFI Supply Well Map

Geologic Cross-Section Location Map

Cross-Section A-A’

Cross-Section B-B’

Cross-Section C-C’

Shallow Groundwater Contour Map — April 2004

Shallow Groundwater Contour Map — June 2004

Shallow Groundwater Contour Map — February 2005

Groundwater Contour Map Upper Castle Hayne Aquifer — February 2005
Groundwater Contour Map Upper Castle Hayne Aquifer — January 2005

Butylbenzene Concentrations in Surface Soil
Isopropylbenzene Concentrations in Surface Soil
Naphthalene Concentrations in Surface Soil

Naphthalene Concentrations in Subsurface Soil (Intermediate)

v



Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10
Figure 4-11
Figure 4-12
Figure 4-13
Figure 4-14
Figure 4-15
Figure 4-16
Figure 4-17
Figure 4-18
Figure 4-19
Figure 4-20

Figure 6-1

Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-6

Appendix A
Appendix B
Appendix C
Appendix D

Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J

Appendix K

LIST OF FIGURES
(Continued)

Naphthalene Concentrations in Subsurface Soil (Deep)
Benzene Concentrations in Shallow Groundwater
Naphthalene Concentrations in Shallow Groundwater
TCE Concentrations in Shallow Groundwater

cis-DCE Concentrations in Shallow Groundwater

Vinyl Chloride Concentrations in Shallow Groundwater
Benzene Concentrations in Intermediate Groundwater
Naphthalene Concentrations in Intermediate Groundwater
TCE Concentrations in Intermediate Groundwater
cis-1,2-DCE Concentrations in Intermediate Groundwater
Vinyl Chloride Concentrations in Intermediate Groundwater
Benzene Concentrations in Deep Groundwater
Naphthalene Concentrations in Deep Groundwater

TCE Concentrations in Deep Groundwater

cis-1,2-DCE Concentrations in Deep Groundwater

Vinyl Chloride Concentrations in Deep Groundwater

Flowchart of Potential Exposure Pathways and Receptors

Aerial View of 303/318

Ecological Conceptual Model

Surface Soil Sample Location Map

Groundwater Grab and Monitoring Well Location Map

Detections of Category I Soil COPCs in Excess of Soil Screening Values
Detections of Category I Groundwater COPCs in Excess of Fresh Surface Water
Screening Values

LIST OF APPENDICES

Test Boring and Well Construction Records and Well Development Records
Summary of Groundwater Sampling Field Parameters

Chain-of-Custody Forms

Aquifer Pumping Tests Data Compilation — Technical Memorandum and Slug
Test Data

Geotechnical Laboratory Report

Summary of Analytical Results and Data Validation Reports

Risk Assessment Data Sets

RAGS Part D Tables

Statistical Summaries

Human Health Risk Calculation Spread Sheets

Checklist for Ecological Assessment

vi



ACRONYMS AND ABBREVIATIONS

AOC Area of Concern

ARARs Applicable or Relevant and Appropriate Requirements
ASTM American Society for Testing and Materials

AT Averaging Time

ATSDR Agency for Toxic Substance and Disease Registry
Baker Baker Environmental, Inc.

bgs below the ground surface

BERA Baseline ERA

BTAG Biological Technical Assistant Group

BTEX benzene, toluene, ethylbenzene, xylenes

CaCOs/L Calcium Carbonate per Liter

CCME Canadian Council of Ministers of the Environment
CDIs Chronic Daily Intakes

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CLEAN Comprehensive Long-Term Environmental Action Navy
CLP Contract Laboratory Program

CNO Chief of Naval Operations

COPCs Chemicals of Potential Concern

CRAVE Carcinogen Risk Assessment Verification Endeavor
CRDL Contract Required Detection Limit

CRQL Contract Required Quantitation Limit

CSFs Cancer Slope Factors

CSI Confirmatory Sampling Investigation

CT Central Tendency

CTO Contract Task Order

DADs Dermally-Absorbed Doses

DCE Dichloroethene

DoN Department of the Navy

DOT United States Department of Transportation
Eco-SSL Ecological Soil Screening Level

EF Exposure Frequency

EnSafe Environmental Safety and Designs, Inc.

ERA Ecological Risk Assessment

ET Exposure Time

ft/d feet per day

gpm Gallons Per Minute

gpd Gallons Per Day

GPS Global Positioning System

HA Health Advisories

HEAST Health Effects Assessment Summary Table
HHRA Human Health Risk Assessment

HI Hazard Index

HQ Hazard Quotient

HSWA Hazardous and Solid Waste Amendments

vil



ID
ILCR
IDW
IEUBK
ILM
IMAC
IR
IRIS

J

2L Standards

MCAS
MCB
MCLGs
MDL
mg/kg
MHSPE
msl

NAWQC
NCAC
NC DENR
NCEA
NCWQS
NPL
NTUs

OEPA
OSWER

PAHs
PCBs
PEF
PRGs
PVC

QA/QC

RAC
RAGS
RCRA
RfC
RfDs
RFA

ACRONYMS AND ABBREVIATIONS
(Continued)

Inside Diameter

Incremental Lifetime Cancer Risk
Investigation Derived Waste

Integrated Exposure Uptake Biokinetic
Inorganic Low Medium

Interim Maximum Allowable Concentrations
Installation Restoration

Integrated Risk Information System

Estimated Result
North Carolina Water Quality Standards for Groundwater

Marine Corps Air Station

Marine Corps Base

Maximum Contaminant Levels Goals

Maximum Detection Limit

Milligrams per Kilogram

Ministry of Housing, Spatial Planning and Environment
Mean Sea Level

National Ambient Water Quality Criteria

North Carolina Administrative Code

North Carolina Department of Environment and Natural Resources
National Center for Environmental Assessment

North Carolina Water Quality Standards

National Priorities List

Nephelometric Turbidity Units

Ohio Environmental Protection Agency
Office of Solid Waste and Emergency Response

Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls
Particulate Emission Factor
Preliminary Remediation Goals
Polyvinyl Chloride

Quality Assurance/Quality Control

Remedial Action Contractor

Risk Assessment Guidance for Superfund
Resource Conservation and Recover Act
Reference Concentration

Reference Doses

RCRA Facility Assessment

viil



RFI
RI
RME
RPD

SAs
SAF
SLERA
SOW
SQL
SSSVs
STGCs
S.U.
SVOCs
SW
SWMUs
SWSVs

TAL

TCE

TCL

TSD

the Base
the SWMU
TICs

§]
UCL
png/L
USGS
USEPA
UST

VOCs
VKT

WQPs

ACRONYMS AND ABBREVIATIONS
(Continued)

RCRA Facility Investigation
Remedial Investigation
Reasonable Maximum Exposure
Relative Percent Difference

Surface Areas

Skin Adherence Factor

Screening Level Ecological Risk Assessment
Statement of Work

Sample Quantitation Level

Surface Soil Screening Values
Soil-to-Groundwater Concentrations
Standard Units

Semi-Volatile Organic Compounds
Solid Waste

Solid Waste Management Units
Surface Water Screening Values

Target Analyte List

Trichloroethene

Target Compound List

Treatment, Storage, and Disposal (Facility)
Marine Corps Base Camp Lejeune

Solid Waste Management Units 303/318
Tentatively Identified Compounds

Not Detected

Upper Confidence Limit

Micrograms per Liter

United States Geological Survey

United States Environmental Protection Agency
Underground Storage Tank

Volatile Organic Compounds
Vehicle Kilometers Traveled

Water Quality Parameters

X



EXECUTIVE SUMMARY

This report presents the investigation procedures and results of the Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste Management Units (SWMUSs)
303/318 at Marine Corps Base (MCB) Camp Lejeune, North Carolina (the Base). The primary
goal of this RFI is to adequately characterize the SWMUs and determine the potential for future
corrective action (if any) based on risks to human health and the environment. Specifically, the

field information generated during the RFI was used to meet the following objectives:

e Supplement and/or verify the environmental setting at the SWMUs, including
hydrogeology, geology, hydrology, topography, aquifer characteristics, and any other
anthropogenic influences that may affect the hydrology or contaminant pathways at the

SWMUs.

e Characterize the source of contamination through collection of analytical data, and

evaluate the migration and dispersal characteristics of the contamination.

o Characterize the extent, origin, direction, and rate of movement of contamination through

collection of soil and groundwater samples in the vicinity of the SWMUs.

e Evaluate potential receptors by collecting data describing human populations and

environmental systems susceptible to contaminant exposure.

o Evaluate the risk of any contaminants associated with the SWMUSs to human health and

the environment.

e Provide recommendations for site management.

SWMUs 303/318 are located in the Marine Corps Air Station (MCAS) New River area east of
Bancroft Street and adjacent to the helicopter wash pad. SWMU 303 consists of two steel,
aboveground storage tanks (ASTs) that are contained within a concrete, bermed structure. The
tanks were installed in 1983 and are labeled as "Hydraulic Fluid, Engine and Transmission Oils
Only, No Solvents or Other Chemicals". SWMU 318 is a concrete, multi-chambered oil/water

separator and grit chamber associated with the helicopter wash pad. The primary function of
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SWMU 318 is to collect water, soap, oil, grease, and dirt from the wash pad; separate the solids
from the liquids; and then segregate the oil and grease from the remaining liquids. The helicopter
wash pad is constructed with concrete with two drains that collect the runoff and the associated
piping transfer the liquids to the oil/water separator (SWMU 318). The area surrounding the
SWMUs and the wash pad is covered with grass. An open drainage ditch that collects stormwater

run-off from the surrounding area is located east of the oil/water separator.

The RFI for these SWMUs was conducted during three distinct phases. The initial investigation
was conducted from February through April, 2004. A second phase of investigation was
conducted during the month of June 2004, and the third phase was conducted from February
through March, 2005. A total of twenty-nine (29) soil borings were advanced during the three
phases of the RFI for the purpose of collecting surface and subsurface soil samples. Groundwater
samples were collected from fifty-one (51) groundwater grab borings in an attempt to determine
the nature and extent of contamination, and to optimize monitoring well design with regard to
screen placement. A total of eleven (11) groundwater monitoring wells were installed during the
RFI investigation. Three monitoring wells were installed during the first phase and eight were
installed during the third phase. In addition to the eleven newly installed monitoring wells, data
collected from fifteen existing wells that were installed during the investigative activities at IR
Site 86 were used to help evaluate groundwater conditions in the vicinity of the site. Slug tests
were conducted, subsequent to groundwater sampling, at four of the newly installed intermediate
monitoring wells, two of the existing intermediate monitoring wells, and at the three newly

installed deeper wells.

Soil and groundwater grab samples were analyzed in the field by Columbia Technologies for the
first phase of the RFI, Sentinel Laboratories provided these services during the second phase, and
New Age/Landmark Mobile Laboratory Services during the third phase. Each of these
laboratories analyzed the grab samples for TCL VOCs using GC/MS methods (Solid Waste [SW]
846 Method 8260B).

Samples collected for chemical analyses at a fixed-based laboratory were delivered by Federal
Express to Katahdin Analytical Services, Inc. These samples were analyzed for one or more of
the following analytical suites in accordance with the USEPA Contract Laboratory Program

(CLP) Statement of Work (SOW) or SW846 Methods:
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e TCL VOCs using Organic Low Medium (OLM) 04.2/04.3

e TCL VOCs using SW846 method 8260B

e TCL SVOCs using OLM 04.2/04.3

e RCRA Metals using Inorganic Low Medium (ILM) 04.1/6010B/7470A

These parameters were selected based on chemicals of potential concern (COPCs) identified
during the Phase I and Phase II Confirmatory Sampling Investigations (CSIs). The groundwater
samples were also analyzed in the field for the following water quality parameters (WQPs): pH,

specific conductance, dissolved oxygen, temperature, and turbidity.

Shelby Tube samples were delivered to PW Laboratories, Inc. in East Syracuse, New York and

analyzed for the following parameters:

Grain Size — Sieve and Hydrometer using American Society for Testing and Material
(ASTM) D422 and D1140

e Atterberg Limits using ASTM 4318

e Flex-Wall Permeability using ASTM D5084

e Moisture Content using ASTM D2216

e Specific Gravity using ASTM D854

To assist in evaluation of the laboratory analytical results and extent of contamination, the
concentrations of constituents detected in soil were compared to USEPA Region IX Preliminary
Remediation Goals (PRGs) and North Carolina Soil-to-Groundwater Concentrations (STGCs).
Concentrations of constituents detected in groundwater were compared to North Carolina Water
Quality Standards for Groundwater (2L Standards) and USEPA Region IX Tap Water PRGs. As
a secondary comparison, metals detected in soil and groundwater at concentrations exceeding the
regulatory-driven screening criteria (e.g., PRGs, STGCs, 2L Standards) were compared to Base-

wide and/or AOC-specific background screening values.

The extent of soil contamination in the vicinity of the wash pad is based on soil COPCs from the
RFI and includes naphthalene, isopropylbenzene, and butylbenzene. Concentrations of
butylbenzene that exceeded the NC STGC in surface soils are located beneath the concrete wash

pad on the western end. There were no detections of this constituent in the subsurface soils at
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concentrations exceeding the comparison criteria and the extent of this compound appears to be
delineated both horizontally and vertically. Isopropylbenzene was detected in surface soils
collected near the eastern end of the wash pad; however concentrations detected in subsurface soil

samples did not exceed the NC STGC, providing evidence that it is vertically delineated.

Naphthalene was detected in the surface soils beneath the wash pad and detectable concentrations
above screening criteria in subsurface soils are scattered. Even so, the extent of naphthalene in
soil is generally bounded. The exception is at soil boring SWMU318-SB03, where the extent is
unbounded to the south. However, it is possible since the detection of naphthalene was not
observed in the intermediate soil sample from this boring, that the detection of this compound in
the deep sample may be the result of groundwater contamination and not the result of soil

contamination that has migrated from the surface.

The constituents of potential concern (COPCs) in groundwater in the vicinity of the SWMUSs and
wash pad includes benzene, naphthalene, TCE, cis-1,2-DCE, and vinyl chloride. These five
COPCs represent the highest and most-frequent detections above the NC STGC.

Contamination concentrations in shallow groundwater (10 to 14 feet bgs) are relatively low
compared with other depth intervals. The highest detections of both benzene and naphthalene
were observed at borings on the west and east sides of the wash pad. Both plumes have a west to
east trend with the majority of the constituents concentrations being detected beneath Building
ASS515. TCE concentrations in the shallow groundwater are distributed in a bi-nodal pattern. But
much like benzene and naphthalene, the distribution of this constituent has a west to east trend.
The extent of cis-1,2-DCE in shallow groundwater is broader than TCE, which is expected given
it is a degradation product of TCE and is also more mobile. The positive detections of vinyl
chloride are limited to SWMU318-GWO06, which also exhibits TCE and cis-1,2-DCE
concentrations above NC 2L Standards. Contamination in shallow groundwater has generally
been sufficiently bounded horizontally. The only exception is the detection of TCE in the
groundwater sample collected from SWMU318-MWO07.

The highest concentrations and most extensive levels of contamination are observed in the
intermediate groundwater interval (25- to 34-feet bgs). The highest level of benzene (above 100
ppb) occurs at boring SWMU318-GW15, immediately below a shallow groundwater “hot spot”.
As with the shallow plume, the intermediate plume for this constituent trends west to east in the

vicinity of the SWMUs and the wash pad, and also to the north and northeast indicating that
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predominant groundwater flow is affecting the shape of the plume. The highest level of
naphthalene (above 1,000 ppb) in the intermediate groundwater interval also occurs in the vicinity
of boring SWMU318-GW15 and again tends to have a west to east trend like its shallow

counterpart.

TCE contamination in the intermediate zone is extensive. The highest levels of TCE are just
north of Building AS515, the SWMU s, and the washpad.  Given the predominant northeasterly
groundwater flow direction, it is apparent that TCE has encroached on Site 86 and is
commingling with Site 86 groundwater contamination. The extent of cis-1,2-DCE is similar to
TCE, but its concentrations are lower (less than 1,000 ppb). Cis-1,2-DCE also commingles with
groundwater contamination at Site 86. The extent of vinyl chloride is similar to cis-1,2-DCE but
at lower concentrations than cis-1,2-DCE (generally less than 100 ppb). Elevated detections

appear somewhat scattered but a west to east trend is again noticeable.

The concentrations of the five constituents observed in the intermediate groundwater zone are
significantly lower in samples collected from the deepest sampled interval (40 to 44 feet bgs);
however, detections are still above NC 2L Standards for some constituents. Benzene and
naphthalene were detected in a few samples collected from this interval. An interesting pattern
was observed in the deepest groundwater interval. Spotty detections of benzene, naphthalene,
and TCE indicate that the semiconfining unit (Belgrade formation) may be letting contamination

travel downward in localized areas and yet holding it back in other areas.

Current land use scenarios that were evaluated in the baseline Human Health Risk Assessment
(HHRA) for SWMUs 303/318 include the military Base personnel. There were no unacceptable
carcinogenic risks or adverse noncarcinogenic hazard levels calculated that exceeded USEPA’s

acceptable criteria for the current military Base personnel or future adolescent trespasser.

Based on the quantitative results of the baseline HHRA, unacceptable risk was calculated for
future residents and the future construction worker upon exposure to shallow and intermediate
groundwater zones, and for future residents upon exposure to deep groundwater investigated at
the SWMU. However, it should be noted that it is unlikely that the shallow/intermediate
groundwater at the SWMU would be used as a potable water source, and consideration should be

given to the conservatism added to the groundwater exposure evaluation.
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Limited terrestrial habitat is present at SWMUs 303/318. This habitat is a maintained lawn area,
which is a highly modified low-quality habitat. Of the 101 chemicals identified as ecological
COPCs in surface soil based on Steps 1 and 2 of the screening level ERA, two VOCs (1,2-
dichlorobenzene and 1,4-dichlorobenzene), two SVOCs (bis[2-ethylhexyl]phthalate and
butylbenzylphthalate), and two inorganic constituents (cadmium and chromium) are considered
ecological risk drivers at SWMUs 303/318 based on the results of Step 3a. The removal of
contaminated soils from the vicinity of SWMU318-SS01 and SWMU318-IS02 would eliminate
unacceptable risk to terrestrial receptors at SWMUs 303/318. In the case of bis(2-
ethylhexyl)phthalate and cadmium, the removal of these soils would result in mean site
concentrations below toxicity based screening values, indicative of acceptable population level

risk.

Aquatic habitat at the site was limited to the drainage way east of the oil/water separator. The
potential for groundwater to pose a risk to this habitat was evaluated assuming discharge of the
water to the drainage way with no dilution or natural attenuation. Of the 93 chemicals identified
as groundwater ecological COPCs in the screening-level ERA, none of the chemicals are
estimated to pose unacceptable risks to ecological receptors that may inhabit the drainage area,
and no further evaluation is recommended. The potential for shallow and intermediate
groundwater to impact off-site aquatic habitat via migration and discharge was evaluated in
conjunction with the RI conducted at Site 86 (Baker, 2003); this evaluation concluded that no
additional evaluation of groundwater was warranted for the protection of off-site ecological

receptors.

Recommendations for these SWMUSs include the removal of contaminated soil from beneath the
wash pad. Groundwater contamination should be further investigated to determine the source of
the chlorinated contamination, and remediated in conjunction with the remedial efforts associated

with IR Site 86.

ES-6



1.0 INTRODUCTION

This report presents the investigation procedures and results of the Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste Management Units (SWMUSs)
303 and 318 (SWMUs 303/318) at Marine Corps Base (MCB) Camp Lejeune, North Carolina
(the Base). The investigations of these two SWMUs were combined into one RFI because of
their close proximity and constituents of concern (i.e., semivolatiles and metals). The SWMU
location at the Base is depicted on Figure 1-1. This report has been prepared by Baker
Environmental, Inc. (Baker) under Contract Task Order (CTO) 0091 of the Department of the
Navy's (DoN's) Comprehensive Long-Term Environmental Action Navy (CLEAN) Program.

Baker was subcontracted to CH2M Hill for implementation of this project.

1.1 Regulatory History

The Base was issued a RCRA Part B Permit to operate a hazardous waste container storage
facility in September 1984. This permit was issued before enactment of the Hazardous and Solid
Waste Amendments of 1984 (HSWA), which under Section 3004(u) empowers the United States
Environmental Protection Agency (USEPA) to order corrective action at treatment, storage, and
disposal (TSD) facilities. This section of the HSWA requires corrective action to be taken for all
releases of hazardous waste or hazardous constituents from any SWMU. As a result, a revised
Hazardous Waste Management Permit was issued on January 10, 1997 and included corrective

actions for SWMUs.

The USEPA Region IV and the North Carolina Department of Environment and Natural
Resources (NC DENR) conducted an initial RCRA Facility Assessment (RFA) at the Base in
January 1989. The RFA included 76 SWMUs. Seven of the SWMUs required confirmatory
sampling; 23 of the SWMUSs required an RFI; 46 of the SWMUSs required no further action. The
initial RFA was later expanded to include units such as landfills, surface impoundments, waste
piles, tanks, container storage areas, septic tanks, drain fields, waste treatment units, and storm
water conveyances. More than 3,500 SWMUs were identified during a preliminary review of
Base records. Visual site inspections were conducted at nearly 500 of these SWMUs. SWMUSs
303 and 318 were two of the SWMUs evaluated during these visual site inspections. The
findings from the RFA are presented in RCRA Facility Assessment Report for Marine Corps

Base, Camp Lejeune, North Carolina (Environmental Safety and Design, Inc. [EnSafe], 1996).
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The 1996 RFA Report identified 41 Installation Restoration (IR) Program sites, 112 underground
storage tank (UST) sites, and 56 SWMUs that required confirmatory sampling or corrective
measures. Based on further negotiations between NC DENR and the Base, 62 SWMUSs required
confirmatory sampling. The Confirmatory Sampling Investigation (CSI) was completed in two
phases. Phase I was conducted by Baker in 1997 and included a soil investigation in the vicinity
of these 62 SWMUs. Phase II was conducted by Baker in 2002 and 2003 and included additional
soil sampling and a groundwater investigation at 41 of the SWMUs that warranted additional
investigation at the conclusion of Phase 1. In addition, six new SWMUSs were included in the
Phase II CSI thus increasing the number of SWMUs to 47. Of these 47 SWMU s, it was
recommended that 30 SWMUs required no further action, five SWMUs required interim
measures, one SWMU required an RFI/interim measures, and 11 SWMUSs required RFIs. The
findings from the Phase I and II CSIs are presented in the Phase I Confirmatory Sampling Report
(Baker, 2001) and Final Phase II Confirmatory Sampling Report (Baker, 2005).

1.2 SWMU Description and History

SWMUs 303/318 are located in the Marine Corps Air Station (MCAS) New River area east of
Bancroft Street and adjacent to the helicopter wash pad. SWMU 303 consists of two steel,
aboveground storage tanks (ASTs) that are contained within a concrete, bermed structure. The
tanks were installed in 1983 and are labeled as "Hydraulic Fluid, Engine and Transmission Oils
Only, No Solvents or Other Chemicals". SWMU 318 is a concrete, multi-chambered oil/water
separator and grit chamber associated with the helicopter wash pad. The primary function of the
SWMU 318 is to collect water, soap, oil, grease, and dirt from the wash pad; separate the solids
from the liquids; and then segregate the oil and grease from the remaining liquids. The helicopter
wash pad is constructed with concrete with two drains that collect the runoff and the associated
piping transfer the liquids to the oil/water separator. The area surrounding the SWMU is covered
with grass. An open drainage ditch that collects stormwater run-off from the surrounding area is

located east of the oil/water separator.
Aircraft are taxied and parked on the concrete parking apron located to the south of the wash pad.

Building AS515 is located west of the wash pad and is an active aircraft hanger. A map depicting
the current conditions at the SWMU is presented as Figure 1-2.
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On July 21, 2005, Mr. Ken Cobb (MCB, Camp Lejeune — EMD) spoke with Mr. Frank Cowan, a
former Publics Work Officer for MCAS New River regarding past activities in the vicinity of
SWMUs 303/318. Mr. Cowan served at New River from 1951 to 1974. Although not an active
duty Marine during the time period, Mr. Cowan seemed to remember that the northwest corner of
the MCAS tarmac was an area that Marines used to wash aircraft. This area did not contain
sewer lines therefore cleaning waters were washed off the concrete into the soils to the north and
west. There were drain lines that were located to the north and west of the area as well as water
lines in the area of what is now the wash pad. This was verified on a 1959 water distribution plan

obtained from Mr. Cowan.

Based on discussions with Mr. Cowan, it seems logical that since Marines used the area for
washing earlier, once a formal wash rack was designed, the logical place to install it would be in
the location previously used for these operations. Judging from the stains on the tarmac, spills
were likely occurring predominately in the NW corner (possibly during maintenance operations)
and subsequently washed into the soils/ditch. POL’s, and cleaners/degreasers were more than

likely washed into the soils on a regular basis (Figure 1-3).

1.3 Previous Investigations

SWMU 303 — Aboveground Storage Tanks

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to
determine if operation of the ASTs has impacted surface and subsurface soils in the vicinity of the
SWMU. At the time of the investigation, petroleum staining was noted on the outside of the
concrete berm. Surface and subsurface soil samples were collected from four borings advanced
around the perimeter of the SWMU. The samples were submitted to the laboratory and analyzed
for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), and RCRA
metals. Based on the evaluation of the results, acetone, a few SVOCs, and arsenic exceeded the
regulatory-driven screening values as well as the background/secondary screening values (for

metals). Therefore, a Phase II CSI was recommended.

The Phase II CSI was conducted in March/April 2002. The purpose of the investigation was to
further evaluate potential impacts to soil in the vicinity of the SWMU and determine if
groundwater has been impacted as a result of a release(s) from the SWMU. The field

investigation included: 1) surface and subsurface soil sampling at two soil borings and three
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temporary well borings and 2) groundwater sampling at the temporary wells. The soil and
groundwater samples were submitted to the laboratory and analyzed for SVOCs and RCRA
metals. In addition, surface soil at location SWMU303-IS04 was re-sampled and analyzed for
VOC:s to confirm the presence of acetone. Based on evaluation of the results, benzo(a)pyrene and
arsenic were detected in soil at concentrations exceeding the regulatory-driven screening values
as well as the background/secondary screening values (for arsenic). In addition, SVOCs (4-
methylphenol and naphthalene) and metals (arsenic, chromium, and lead) were detected in
groundwater at concentrations exceeding the regulatory-driven screening values as well as the
background/secondary screening values (for metals). It should be noted that turbidity was
elevated in the groundwater samples from the temporary wells and may have caused artificially
high metals concentrations in the samples. The elevated turbidity may be attributable to the high

percentage of silt encountered during drilling and installation of the temporary wells.

SWMU 318 — AS515 Oil/Water Separator

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to
determine if past operation of the oil/water separator has impacted surface and subsurface soils in
the vicinity of the SWMU. Surface soil samples were collected from three soil borings advanced
around the perimeter of the SWMU. Initially, two soil samples were proposed to be collected
from each boring. However, the shallow depth to groundwater precluded collection of deeper
samples. One surface soil sample was also collected from the drainage ditch adjacent to the
oil/water separator. The samples were submitted to the laboratory and analyzed for VOCs,
SVOCs and RCRA metals. Based on the evaluation of the results, a number of VOCs, SVOCs,
and metals exceeded the regulatory screening values (i.e., applicable NC DENR and USEPA
Region IV criteria) and background/secondary Screening values (for metals). Therefore, a Phase

II CSI was recommended.

The Phase II CSI was conducted in March/April 2002. The purpose of the investigation was to
further evaluate potential impacts to soil in the vicinity of the SWMU and determine if
groundwater has been impacted as a result of a release(s) from the SWMU. The field
investigation included: 1) surface and subsurface soil sampling at three temporary well borings,
2) surface soil sampling at two locations within the drainage ditch, 3) groundwater sampling at
the temporary wells. The soil and groundwater samples were submitted to the laboratory and
analyzed for VOCs, SVOCs, and RCRA metals. Based on evaluation of the results, a number of

VOCs, SVOCs, and metals were detected in soil at concentrations exceeding the regulatory-
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driven screening values as well as the background/secondary screening values (for metals). In
addition, VOCs (benzene, trichloroethene [TCE], and vinyl chloride), SVOCs (4-methylphenol
and naphthalene) and metals (arsenic) were detected in groundwater at concentrations exceeding
the regulatory-driven screening values as well as the background/secondary screening values (for
arsenic). It should be noted that turbidity was elevated in the groundwater samples from the
temporary wells and may have caused artificially high concentrations in the samples. The
elevated turbidity may be attributable to the high percentage of silt encountered during drilling

and installation of the temporary wells.

Helicopter Wash Pad

In 2003, the helicopter wash pad was scheduled to be demolished/replaced. However, during
demolition activities, evidence of black petroleum-stained/saturated soils were identified beneath
the concrete in the northeast portion of the pad. As a result, the demolition activities were
terminated and Shaw Environmental, Inc. (Shaw) capped the area with new concrete to replace

the removed concrete.

Summary

Based on the results of the Phase I and Phase II CSIs and observations made during demolition of
a portion of the helicopter wash pad, it was evident that soil and groundwater have been impacted
as a result of a release(s) from SWMUSs 303/318. Therefore, an RFI was required to adequately
characterize the SWMUs and determine the potential for future corrective action (if any) based on
risks to human health and the environment. As previously discussed, these two SWMU s, as well
as the helicopter wash pad, were combined into one RFI because of their close proximity and

relationship to each other.

1.4 Purpose/Objectives

The primary goals of this RFI were to adequately characterize the SWMUs and determine the
potential for future corrective action (if any) based on risks to human health and the environment.
Specifically, the field information generated during the RFI was used to meet the following

objectives:
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e Supplement and/or verify the environmental setting at the SWMUs, including
hydrogeology, geology, hydrology, topography, aquifer characteristics, and any other
anthropogenic influences that may affect the hydrology or contaminant pathways at the

SWMUs.

o Characterize the source of contamination through collection of analytical data, and

evaluate the migration and dispersal characteristics of the contamination.

e Characterize the extent, origin, direction, and rate of movement of contamination through

collection of soil and groundwater samples in the vicinity of the SWMUs.

o Evaluate potential receptors by collecting data describing human populations and

environmental systems susceptible to contaminant exposure.

e Evaluate the risk of any contaminants associated with the SWMUs to human health and

the environment.

e Provide recommendations for site management.

1.5 References

Baker, 2005 Baker Environmental, Inc. Phase II - SWMU Confirmatory Sampling
Report, Marine Corps Base Camp Lejeune, North Carolina. Final.
Prepared for the Naval Facilities Engineering Command (NAVFAC),
Atlantic Division, Norfolk, Virginia. April 2005.

Baker, 2001 Baker Environmental, Inc. Phase I - SWMU Confirmatory Sampling

Report, Marine Corps Base Camp Lejeune, North Carolina. Revised

Final. Prepared for the Naval Facilities Engineering Command, Atlantic

Division, Norfolk, Virginia. November 2001.
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2.0 FIELD INVESTIGATION

The RFI of these SWMUSs was conducted during three distinct phases. The initial investigation
was conducted from February through April, 2004. A second phase of investigation was
conducted during the month of June 2004, and the third phase was conducted from February
through March, 2005. Each of the phases were conducted by Baker and included the following

field procedures:

o Surface and Subsurface Soil Sampling

e Groundwater Grab Sampling

e Monitoring Well Installation and Development

e Groundwater Sampling

e Aquifer Properties Testing (slug testing)

e Field Quality Assurance/Quality Control (QA/QC)
e Mobile Laboratory Analysis

e Investigation Derived Waste (IDW) Handling

o Site Survey

All geoprobe and drilling operations were conducted by Parratt-Wolff, Inc. located in
Hillsborough, North Carolina. The following sections present a general overview of the
investigative procedures with specific details on any deviation from the prescribed program for
this investigation as outlined in the Site-Specific Work Plans for SWMUs 46, 261/297, 269, and
303/318 (Baker, 2004), Site-Specific Work Plans for SWMUs 303/318 and 336 (Baker, 2005),
and the Master Project Plans (Baker, 2003) for the RCRA Program. A summary of the sampling

and analytical program is presented on Table 2-1. The sample and monitoring well locations are

shown on Figures 2-1 and 2-2.

2.1 Surface and Subsurface Soil Sampling

A total of twenty-nine (29) soil borings were advanced during the three phases of the RFI for the
purpose of collecting surface and subsurface soil samples. Thirteen borings were advanced
during the first phase and sixteen during the third (Table 2-1). The soil borings were initially
advanced in and around the wash pad to determine the severity of the contamination associated

with the visually stained soils identified during the demolition of a portion of the pad. The soil
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borings advanced during the third phase of the RFI were strategically located in and around
potential source areas for shallow groundwater contamination identified during the initial phase
of the RFI investigation. The objective of these later borings was to provide a potential
correlation between analytical results from soil and groundwater samples, and possibly identify
source areas for the shallow groundwater contamination. During the RFI, decisions regarding
which borings to advance were made in the field by Baker's on-site geologist based on visual
observations, field instrumentation, and contaminant concentrations as determined by a mobile

laboratory.

Each boring was advanced to the water table (approximately 6 to 12 feet bgs) using a truck-
mounted drill rig and direct push methods. Soil samples were collected continuously in 4-foot
increments using a Geoprobe” MacroCore sampler and field screened for total volatile organic
vapors using a photoionization detector (PID). Soils were classified in the field as they were
encountered by a geologist. Soil descriptions, including estimates of grain size, relative density,
moisture content, coloration, odor, and other visual observations were recorded in the field

logbook and on Test Boring and Well Construction Records (Appendix A).

In general, three soil samples were collected from each soil boring based on sample depth,
lithologic description, and/or field observations (e.g., elevated PID readings, discoloration, etc.)
and submitted to the mobile laboratory for chemical analysis. If no evidence of contamination
was observed, then the default sample depths were at the surface or just below the concrete/sub
base, soil/groundwater interface, and approximately half-way between the surface and the
soil/groundwater interface. The only exceptions where more than three samples were collected
(not including duplicate samples) are soil borings SWMU318-SB02, SWMU318-SB06,
SWMU318-SB18, and SWMU318-SB20. An additional sample was collected from SWMU318-
SB18 and SWMU318-SB20 for Total Organic Carbon (TOC) (EPA SW846 method 9060) and
Total Oxidant Demand (TOD) analyses via the fixed-based laboratory and eventually used in the
development and evaluation of a corrective measure for the SWMU. TOD analysis is specialized

and therefore, no specific method is listed for this analysis.

The samples were placed into appropriate, laboratory-supplied sample containers and analyzed in
the field for VOCs by the mobile laboratory using gas chromatograph/mass spectroscopy
(GC/MS) methods (EPA SW846 method 8260B). Mobile laboratory services were supplied by
Columbia Technologies for the first phase conducted in February — April, 2004, Sentinel
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Laboratories provided these services during the second phase in June, 2004, and New
Age/Landmark Mobile Laboratory Services provided these services during the third phase
conducted from February to March, 2005. Approximately 10 percent of the samples were
submitted to a fixed-based laboratory and analyzed for TCL VOCs via the Organic Low Medium
(OLM) method 04.2/04.3 to confirm the mobile laboratory data and provide comparative data. In
addition, two of the samples collected from each soil boring were submitted to the fixed-based
laboratory and analyzed for TCL SVOCs and RCRA metals. The only exceptions were
SWMU318-SB13 and SWMU318-SB35. No samples from these two borings were submitted for
TCL SVOCs and RCRA metals. Katahdin Analytical Services was the fixed-based laboratory

selected for all three phases of investigation at the site.

Subsequent to sampling, all of the soil borings were backfilled with bentonite and completed with

the appropriate surface material (i.e., asphalt, concrete, or soil).

2.2 Groundwater Grab Sampling

Groundwater samples were collected from fifty-one (51) groundwater grab borings in an attempt
to determine the nature and extent of contamination, and to optimize monitoring well design with
regard to screen placement (i.e., to select screen intervals where the highest concentrations of
constituents were identified). Fifteen borings were advanced during the first phase of
investigation, an additional fifteen were advanced during the second phase, and twenty-one were
advanced during the third. Groundwater grab samples were initially collected in and around the
helicopter wash pad. As contaminated groundwater was identified at each location, additional
samples were collected progressively farther away in an attempt to delineate the contamination
(Figure 2-2). Decisions regarding which borings to advance were made in the field by Baker's
on-site geologist based on visual observations, field instrumentation, and contaminant

concentrations as determined by the mobile laboratory.

During the advancement of the groundwater grab borings, soil samples were collected for
lithologic identification as described in Section 2.1. Soils were described in the field, including
estimates of grain size, relative density, moisture content, coloration, odor, and other visual
observations, and these descriptions were recorded in the field logbook. The descriptions were
later transcribed onto the Test Boring and Well Construction Records included in Appendix A of

this report.
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At every boring location except SWMU318-GW07A, SWMU318-GW20, SWMU318-GW26,
SWMU318-GW27, and SWMU318-GW30, three groundwater grab samples were collected

within a specified depth range, as follows:

e Near the upper portion of the surficial aquifer 10 to 19 feet bgs

e Within the deeper portion of the surficial aquifer above/within the Belgrade semi-
confining unit 20 to 30 feet bgs

e Near the upper portion of the Castle Hayne aquifer 40 to 44 feet bgs

As with the soil sampling, exceptions to the prescribed sampling scheme are sometimes necessary

due to field conditions or observations. The exceptions are as follows:

e Groundwater sample SWMU 318-GWO07A-01 was collected during the second phase of
the RFI investigation to verify a result collected from the 24-28 feet interval during the

initial phase.

e  Groundwater sample SWMU318-GW20-02A was collected from the 20-24 feet interval

to obtain a groundwater sample above the semi-confining layer

e Groundwater grab borings SWMU318-GW26, SWMU318-GW27, and SWMU318-
GW30 were used to assist in delineating the horizontal extent of contamination.
Groundwater samples were collected only from those intervals necessary for delineation.

Thus, only two samples were collected from these borings.

All of the groundwater grab samples were collected using a 4-foot long, stainless steel, discrete
sampler that was hydraulically pushed to the desired depth. The cover of the sampler was then
retracted exposing a screened portion, thus allowing groundwater to flow into the device. Prior to
sample collection, groundwater was purged from the borehole to reduce the turbidity to the extent
practical. Groundwater purging and sample collection was completed using a peristaltic pump
and new dedicated tubing for each sample. The samples were collected using appropriate,
laboratory-supplied sample containers and analyzed in the field for VOCs EPA SW846 method
8260B. Approximately 10 percent of the collected samples were submitted to a fixed-based
laboratory and analyzed for TCL VOCs to confirm the mobile laboratory data and provide

comparative data. During the first phase of the RFI investigation, one sample from each
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groundwater grab boring was submitted to the fixed-based laboratory and analyzed for TCL
SVOCs. During the second and third phases eight samples were submitted to the fixed-based
laboratory for TCL SVOC analysis. The reduction in the number of samples analyzed for TCL
SVOCs by the fixed-based laboratory was because the groundwater grab locations were being
advanced further away from the petroleum hydrocarbon plume identified during the first phase of
the RFI. As with the soil borings, subsequent to sampling, the borings were backfilled with
bentonite pellets and hydrated.

2.3 Monitoring Well Installation and Development

A total of eleven (11) groundwater monitoring wells were installed during the RFI investigation.
Three monitoring wells were installed during the first phase and eight were installed during the
third phase. The work plans for the first phase of the RFI investigation indicated that five
monitoring wells would be installed. However, only three were installed because it was evident
that additional phases of investigation would be required to delineate the groundwater plume at
the SWMUs. The work plans for the third phase of the RFI investigation stated that three
intermediate monitoring wells will be installed when in fact, five were installed. The additional
monitoring wells were added to the scope of work to aid in evaluating groundwater during the
third phase of the investigation. The extra monitoring wells were added as a result of field

observations and discussions with the project team

Eight of the monitoring wells (SWMU318-MWO01 through SWMU318-MWO08) were installed in
the intermediate groundwater zone to a depth of 24 to 30 feet below ground surface (bgs). The
other three monitoring wells (SWMU318-MW04DW through SWMU318-MW06DW) were
labeled deep monitoring wells and were installed at a depth of 45 feet bgs. The SWMU318-
MWO1IDW through SWMU318-MWO03DW nomenclatures were not used for any deep
monitoring wells. Initially, it was envisioned that the deep monitoring wells would be installed
adjacent to the intermediate monitoring wells thus creating a nested well cluster. However, data
collected during the early stage of the third phase indicated that the intermediate monitoring wells
should be located to the west and south of the SWMUs, whereas, the deep monitoring wells
should be located to the south and east of the SWMUSs (see Section 4.0 for details). Therefore,
the wells were not nested as originally planned. The construction details for these wells are

summarized on Table 2-2.
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Most of the newly installed monitoring wells were installed either adjacent to or in close
proximity to Geoprobe® borings used for soil and groundwater grab sampling and therefore did
not require the collection of additional geological information. However, for those wells that
were not located near any previously advanced boring, soil samples were collected for lithologic
identification as previously described in Section 2. The intermediate groundwater well borings
were drilled using 6-1/4-inch inside diameter (ID), hollow-stem augers and the deep well borings
were drilled using 6-inch nominal diameter mud rotary methods. During drilling, one Shelby
tube sample was collected from monitoring well borings SWMU318-MWO02 (4- to 6-foot depth
interval) and SWMU318-MWO03 (6- to 8-foot depth interval) to estimate certain engineering
properties of site soils (e.g., vertical hydraulic conductivity, specific gravity, grain size). A third
Shelby Tube sample was proposed to be collected; however, the sample from boring SWMU318-
MWO02 encompassed both the silty sand and sand lithologic units. Therefore, it was not deemed
necessary to collect the third sample. The clay and sand portions of the sample from boring

SWMU318-MWO02 were separated at the laboratory and analyzed independently.

The monitoring wells were constructed using 2-inch ID, Schedule 40, polyvinyl chloride (PVC)
well casing and screen materials. Well screens used for the construction of the intermediate wells
were 10-feet long, where as well screens used for the deeper wells were 5-feet long. The annular
space around the well screen was backfilled with well-graded, fine sand. The sand was extended
to approximately 2 feet above the top of the screened interval. A bentonite seal (approximately
two feet thick) was placed above the sand pack and hydrated with potable water. The annular
space above the bentonite seal was backfilled with cement/bentonite grout to prevent surface and
near subsurface water from traveling down the borehole and infiltrating into the screened
groundwater-monitoring zone. The wells were completed with a flush-mounted, protective cover
and locking, water-tight cap. These details are presented on the Test Boring and Well

Construction Records (Appendix A) and summarized on Table 2-2.

Each new well, as well as eight of the existing monitoring wells at Site 86 that were to be
included as part of the groundwater evaluation for this investigation (IR86-GWO02IW, IR86-
GWI17IW, IR86-GW20IW, IR86-GW21IW, IR86-GW22IW, IR86-GW25IW, IR86-GW27IW,
and IR86-GW30IW), were developed using a surge block and Waterra pump (inertial lift pump)
in conjunction with new flexible polyethylene pipe and a check valve. The well development
effort was guided by visual observations of water clarity and volume of groundwater removed

during development. Although a turbidity meter was used to determine water clarity, as the water
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cleared, additional surging was applied to the well to further dislodge sediment trapped within the
sand pack and provide better hydrogeologic communication between the monitoring well and the

aquifer. Well development records are included in Appendix A.

24 Groundwater Sampling

Groundwater samples were collected from the newly installed monitoring wells (SWMU318-
MWO1 through SWMU318-MWO08, and SWMU318-MW04DW through SWMU318-MW06DW)
and during the RFI investigation. Monitoring wells SWMU318-MW01, SWMU318-MW02, and
SWMU318-MWO03 were sampled during the first and third phases of the investigation.

In addition to the eleven newly installed monitoring wells, data collected from fifteen existing
wells that were installed during the investigative activities at IR Site 86 were used to help
evaluate groundwater conditions in the vicinity of the site. Three of the existing wells (IR86-
GW25IW, IR86-GW27IW, and IR86-GW30IW) were sampled during the first phase of the RFI
(February, 2004). The on-going long term monitoring program conducted at Site 86 produced
sample results from January, 2005 that included monitoring wells IR86-GWO08IW, IR86-
GWI10IW, IR86-GW15IW, IR86-GW16IW, IR86-GW23IW, IR86-GW24IW, IR86-GW25IW,
IR86-GW29IW, and IR86-GW30IW. During the third phase of the RFI conducted in February —
March, 2005, existing monitoring wells IR86-GW02IW, IR86-GW171W, IR86-GW20IW, IR86-
GW21IW, IR86-GW22IW and IR86-GW27IW were sampled.

All groundwater samples, regardless of phase or time of installation, were collected using a
peristaltic pump and low-flow purging/sampling procedures. New disposable tubing was used for
each well. Before purging/sampling, static water levels were measured in the wells. The
pumping rate was set to create a sustainable low flow (i.e. a rate of flow at which no significant
loss in water level is observed). Water quality parameters (WQPs) including pH, specific
conductance, dissolved oxygen, temperature, and turbidity were measured frequently during
purging and are included in Appendix B. The field testing was conducted within an in-line
analyzer that limited exposure of the groundwater to the atmosphere while the field

measurements were recorded.
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In general, purging was considered complete when three successive readings of specific
conductance, temperature, and dissolved oxygen stabilized within 10 percent, pH was within 0.1
Standard Units, and turbidity was less than 10 NTUs, or there was no further discernable upward
or downward trend. Upon WQP stabilization, the in-line analyzer was disengaged and the
groundwater samples were collected from the end of the tubing. The samples were placed into

appropriate, laboratory-supplied sample containers with the appropriate preservatives.

2.5 Aquifer Properties Testing

Slug tests were conducted, subsequent to groundwater sampling, at four of the newly installed
intermediate monitoring wells, two of the existing intermediate monitoring wells, and at the three
newly installed deeper wells. The slug tests were conducted using a computerized data

logger/pressure transducer and procedures outlined in The Design, Performance and Analysis of

Slug Tests (Butler, 1998) and Designing Slug Tests to Improve FEstimates of Hydraulic

Conductivity (Butler, 2002). The data logger was started prior to introducing the slug (solid
cylinder) into each well to insure collection of data at the earliest possible time. The aquifer's
response to change in static conditions was measured using the data logger and pressure

transducer.

Multiple tests were conducted in each well to provide comparative data. The slug test data were
analyzed using the Bouwer and Rice Solution and Aqtesolv® v3.5. The translation method
(Butler, 1998) was used when necessary to eliminate early-time oscillations in the data set. In
addition, the hydraulic conductivity estimates were examined in context of site lithology and
other historic hydraulic conductivity information (e.g., USGS studies and previous pumping test
results) to ensure that the estimates appeared reasonable. The results of these tests are discussed

in Section 3.3.2.

2.6 Field Quality Assurance/Quality Control

Field QA/QC samples included 11 trip blanks, 14 equipment rinsate blanks, 6 field blanks, 24
field duplicate samples, and 12 matrix spike/matrix spike duplicate (MS/MSD) samples. Table 2-
1 provides a summary of QA/QC samples collected, as well as sources of equipment rinsate and

field blanks.
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Trip blanks were samples of analyte-free water prepared at the laboratory before commencement
of the sampling event and shipped to the sampling team along with the unopened sample
containers. The trip blanks were then randomly selected and included in each cooler containing
samples for volatile organics analysis. The results were evaluated by the data validator to verify
that the sample containers and method of sample container handling used throughout the
sampling program have not contributed to contamination of the samples. In addition, the results

were used to identify other potential sources of field or laboratory contamination.

Equipment rinsate blanks were collected by running laboratory-grade, deionized water
over/through the sampling equipment and placing it into the appropriate sample containers for
laboratory analyses. The results were evaluated by the data validator to verify that the sampling
equipment has not contributed to contamination of the samples. Samples were collected from the

following pieces of equipment:

e Dedicated polyethylene tubing used for groundwater sampling;
e An acetate sleeve used in the macro core sampler;
o The screened portion of the discrete groundwater sampling device; and

e A stainless steel spoon used in collecting soil samples.

One field blank was collected from any source of water used during each phase in the
decontamination process. The field blanks were collected by pouring water from the original
source directly into the sample bottle set. The results were evaluated by the data validator to
verify that the water used in decontamination has not contributed to contamination of the
samples. In addition, the results were used to identify other potential sources of field or
laboratory contamination. Sources of water sampled include the potable water source located at
the wash pad, the distilled water purchased from Foodlion, and the deionized water provided by

the laboratory for use in the equipment blanks.

Field duplicate samples consisted of one unique sample, split into two aliquots, and analyzed
independently for the same parameters as the corresponding original samples. The duplicate soil
sample was homogenized and split. The duplicate water sample was collected simultaneously.
The results were evaluated by the data validator to verify the reproducibility of the laboratory
results and degree of variability of reported concentrations. The analytical results for these

samples are included in Appendix F.
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MS/MSD samples were prepared in the field using the same procedures as duplicate samples and
analyzed for the same parameters as the corresponding original samples. The results were
evaluated by the data validator to address aliquoting reproducibility and to provide information
on matrix reproducibility otherwise unobtainable from samples reported below analytically
reproducible and statistically valid levels. The analytical results for these samples are included in

Appendix F.

2.7 Laboratory Analytical Program

As stated in Section 2.1, soil and groundwater grab samples were analyzed in the field by
Columbia Technologies for the first phase conducted in February — April, 2004, Sentinel
Laboratories provided these services during the second phase in June, 2004, and New
Age/Landmark Mobile Laboratory Services was the mobile laboratory selected to provide these
services during the third phase conducted from February to March, 2005. Each of these
laboratories analyzed the grab samples for TCL VOCs using a mobile laboratory and GC/MS
methods (Solid Waste [SW] 846 Method 8260B). However, during the completion of the first
phase, Columbia Technologies mobile laboratory broke down, and therefore six samples were

submitted to Maryland Spectral Services .

Samples collected for chemical analyses at a fixed-based laboratory were stored on ice in coolers
at approximately 4 degrees Celsius (or less) and delivered by Federal Express to Katahdin
Analytical Services, Inc. Chain-of-Custody Forms (Appendix C) were completed and enclosed in
the shipping packages. These samples were analyzed for one or more of the following analytical
suites in accordance with the USEPA Contract Laboratory Program (CLP) Statement of Work
(SOW) or SW846 Methods:

e TCL VOCs using Organic Low Medium (OLM) 04.2/04.3

e TCL VOCs using SW846 method 8260B

e TCL SVOCs using OLM 04.2/04.3

e RCRA Metals using Inorganic Low Medium (ILM) 04.1/6010B/7470A

These parameters were selected based on chemicals of potential concern (COPCs) identified
during the Phase I and Phase II CSIs. The groundwater samples were also analyzed in the field

for the following WQPs: pH, specific conductance, dissolved oxygen, temperature, and turbidity.
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The Shelby Tube samples were delivered to PW Laboratories, Inc. in East Syracuse, New York

and analyzed for the following parameters:

e QGrain Size — Sieve and Hydrometer using American Society for Testing and Material
(ASTM) D422 and D1140

e Atterberg Limits using ASTM 4318

e Flex-Wall Permeability using ASTM D5084

e Moisture Content using ASTM D2216

e Specific Gravity using ASTM D854

The Shelby Tube sample was proposed to be analyzed for dry bulk density in accordance with the

Site-Specific Work Plan. However, the laboratory inadvertently did not test for this parameter.

2.8 Investigation Derived Waste Handling

IDW included potentially contaminated soil, groundwater, decontamination fluids, personal
protective equipment (i.e., gloves and other health and safety disposables), and general trash.
Soil cuttings/excess soil samples were containerized in Department of Transportation (DOT)
approved 55-gallon drums. Groundwater/decontamination fluids were containerized in a poly-
tank. The drums and poly-tank were staged at the helicopter wash pad (at the SWMUs 303/318)
pending final disposition. Personal protective equipment and general trash were placed in

garbage bags and disposed of in Baker’s regular trash dumpster located at Lot 203.

The soil and water IDW were sampled and disposed of by the Remedial Action Contractor (RAC)

(Shaw Environmental & Infrastructure, Inc).

2.9 Site Survey

The sample locations were surveyed by Baker for horizontal position within the North Carolina
State Plane Coordinate System using mapping-grade global positioning system (GPS) equipment
(Trimble Pro XRS with a TSCE Data Collector). The horizontal accuracy was within

approximately 3 feet.
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The monitoring wells were surveyed by Miller Stephenson and Associates, P.C. of Virginia

Beach, Virginia for wells installed during the first phase, and by Lanier Surveying of

Jacksonville, North Carolina for wells installed during the second and third phases. The wells

were surveyed for topographic elevation relative to mean sea level (msl) and horizontal position

within the North Carolina State Plane Coordinate System. The vertical accuracy of the survey

was within 0.01 feet and the horizontal accuracy was within 0.1 feet.
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TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth | MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs)| SOIL |WATER| VOCs | SVOCs | METALS | Diss Gas | TOC I TOD | Comments

SOIL BORING SAMPLES
SWMU318-SB01-00 3/16/2004 0-1 X X
SWMU318-SB01-03 3/16/2004 5-7 X
SWMU318-SB01-04 3/16/2004 7-9 X X
SWMU318-SB02-00 3/16/2004 0-1 X X
SWMU318-SB02-00D 3/16/2004 0-1 X
SWMU318-SB02-01 3/16/2004 1-3 X X X
SWMU318-SB02-01D 3/16/2004 1-3 X X X
SWMU318-SB02-04 3/16/2004 7-9 X X X
SWMU318-SB02-06 3/16/2004 | 11-13 X
SWMU318-SB03-00 3/19/2004 0-1 X X X
SWMU318-SB03-01 3/16/2004 1-3 X X X
SWMU318-SB03-04 3/19/2004 7-9 X
SWMU318-SB04-01 3/16/2004 1-3 X X
SWMU318-SB04-02 3/16/2004 3-5 X X X
SWMU318-SB04-04 3/16/2004 7-9 X X X
SWMU318-SB05-00 3/16/2004 0-1 X
SWMU318-SB05-02 3/16/2004 3-5 X X X
SWMU318-SB05-02D 3/16/2004 3-5 X X X
SWMU318-SB05-03 3/16/2004 5-7 X X X
SWMU318-SB06-00 3/16/2004 0-1 X X
SWMU318-SB06-00D 3/16/2004 0-1 X
SWMU318-SB06-01 3/16/2004 1-3 X X
SWMU318-SB06-01D 3/16/2004 1-3 X X
SWMU318-SB06-02 3/16/2004 3-5 X X X
SWMU318-SB06-02D 3/16/2004 3-5 X
SWMU318-SB06-04 3/16/2004 7-9 X
SWMU318-SB07-00 3/20/2004 0-1 X X X
SWMU318-SB07-02 3/20/2004 1-3 X X X
SWMU318-SB07-04 3/20/2004 7-9 X
SWMU318-SB08-00 3/20/2004 0-1 X X X
SWMU318-SB08-02 3/20/2004 3-5 X
SWMU318-SB08-04 3/20/2004 7-9 X X X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet hgs) SOIL [WATER| VOCs | SVOCs | METALS | Diss Gas | TOC | TOD | Comments

SWMU318-SB09-00 3/22/2004 0-1 X X X X
SWMU318-SB09-02 3/22/2004 3-5 X X X
SWMU318-SB09-03 3/22/2004 5-7 X

SWMU318-SB10-00 3/23/2004 0.1 X X X
SWMU318-SB10-02 3/23/2004 3-5 X

SWMU318-SB10-03 3/23/2004 5-7 X X X
SWMU318-SB11-00 3/22/2004 0-1 X

SWMU318-SB11-01 3/22/2004 1-3 X X X
SWMU318-SB11-03 3/22/2004 5-7 X X X
SWMU318-SB12-00 3/22/2004 0-1 X

SWMU318-SB12-01 3/22/2004 1-3 X X X
SWMU318-SB12-04 3/22/2004 7-9 X X X
SWMU318-SB13-00 3/23/2004 0-1 X

SWMU318-SB13-01 3/23/2004 1-3 X

SWMU318-SB13-03 3/23/2004 5-7 X

SWMU318-SB14-01 2/5/2005 1-3 X

SWMU318-SB14-02 2/5/2005 3-5 X X X
SWMU318-SB14-03 2/5/2005 5-7 X X X
SWMU318-SB15-01 2/5/2005 0-1 X X X
SWMU318-SB15-02 2/5/2005 3-5 X

SWMU318-SB15-02D 2/5/2005 3-5 X

SWMU318-SB15-03 2/5/2005 5-7 X X X
SWMU318-SB16-00 2/4/2005 0-1 X X X X
SWMU318-SB16-00D 2/4/2005 0-1 X

SWMU318-SB16-02 2/4/2005 3-5 X X X
SWMU318-SB16-03 2/4/2005 5-7 X

SWMU318-SB17-01 2/5/2005 1-3 X

SWMU318-SB17-02 2/5/2005 3-5 X X X
SWMU318-SB17-03 2/5/2005 5-7 X X X
SWMU318-SB18-00 2/7/2005 0-1 X

SWMU318-SB18-01 2/7/2005 1-3 X X X
SWMU318-SB18-02 2/7/2005 3-5 X X X
SWMU318-SB18-03 2/7/2005 5-7 X X X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs) SOIL |WATER| VOCs | SVOCs | METALS Diss Gas | TOC | TOD | Comments

SWMU318-SB19-00 2/4/2005 0-1 X X X
SWMU318-SB19-02 2/4/2005 3-5 X
SWMU318-SB19-05 2/4/2005 9-11 X X X
SWMU318-SB20-00 2/3/2005 0-1 X X
SWMU318-SB20-00D 2/3/2005 0-1 X
SWMU318-SB20-02 2/3/2005 3-5 X X X X
SWMU318-SB20-04 2/3/2005 7-9 X X X
SWMU318-SB20-14 2/20/2005 27-29 X
SWMU318-SB21-00 2/3/2005 0-1 X X X
SWMU318-SB21-02 2/3/2005 3-5 X X X
SWMU318-SB21-04 2/3/2005 7-9 X X
SWMU318-SB22-00 2/7/2005 0-1 X
SWMU318-SB22-03 2/7/2005 5-7 X X X
SWMU318-SB22-04 2/7/2005 7-9 X X X
SWMU318-SB23-00 2/3/2005 0-1 X X
SWMU318-SB23-02 2/3/2005 3-5 X X X X X
SWMU318-SB23-04 2/3/2005 7-9 X X
SWMU318-SB24-00 2/7/2005 0-1 X X X
SWMU318-SB24-03 2/7/2005 5-7 X X X X X
SWMU318-SB24-05 2/7/2005 9-11 X
SWMU318-SB25-00 2/8/2005 0-1 X
SWMU318-SB25-02 2/8/2005 3-5 X X X
SWMU318-SB25-02D 2/8/2005 3-5 X X X
SWMU318-SB25-04 2/8/2005 7-9 X X X
SWMU318-SB25-04D 2/8/2005 7-9 X X X
SWMU318-SB26-00 2/4/2005 0-1 X
SWMU318-SB26-01 2/4/2005 1-3 X X X
SWMU318-SB26-02 2/4/2005 3-5 X X X X
SWMU318-SB27-00 2/7/2005 0-1 X
SWMU318-SB27-02 2/7/2005 3-5 X X X
SWMU318-SB27-02D 2/7/2005 3-5 X X
SWMU318-SB27-03 2/7/2005 5-7 X X X
SWMU318-SB27-03D 2/7/2005 5-17 X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO0-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED 1.AB
Sample Date (feet bgs) SOIL |WATER| VOCs | SVOCs | METALS | Diss Gas | TOC | TOD | Comments
SWMU318-SB28-00 2/8/2005 0-1 X
SWMU318-SB28-02 2/8/2005 3-5 X X X
SWMU318-SB28-02D 2/8/2005 3-5 X X X
SWMU318-SB28-04 2/8/2005 7-9 X X X
SWMU318-SB28-04D 2/8/2005 7-9 X X X
SWMU318-SB35-01 2/5/2005 1-3 X
SWMU318-SB35-01D 2/5/2005 1-3 X
SWMU318-SB35-02 2/5/2005 3-5 X
SWMU318-SB35-03 2/5/2005 5-7 X
SWMU318-MW07-11 2/16/2005 21-23 X
SWMU318-MWO05DW-15 2/18/2005 29 - 31 X
GROUNDWATER GRABS SAMPLES
SWMU318-GW01 3/19/2004 12-16 X X X
SWMU318-GW01-01 3/19/2004 24 -28 X
SWMU318-GW01-02 3/19/2004 40 - 44 X
SWMU318-GW02 3/17/2004 10-14 X X
SWMU318-GW02 D 3/17/2004 10-14 X X
SWMU318-GW02-01 3/17/2004 24 -28 X
SWMU318-GW02-02 3/17/2004 40-44 X
SWMU318-GW03 3/18/2004 12-16 X X
SWMU318-GW03-01 3/18/2004 24 -28 X
SWMU318-GW03-02 3/18/2004 40 - 44 X
SWMU318-GW04 3/18/2004 12-16 X X
SWMU318-GW04-01 3/18/2004 24 - 28 X X
SWMU318-GW04-02 3/18/2004 40 - 44 X
SWMU318-GW05 3/17/2004 10 - 14 X X
SWMU318-GW05-01 3/17/2004 24 - 28 X
SWMU318-GW05-02 3/17/2004 40 - 44 X
SWMU318-GW06 3/17/2004 15-19 X
SWMU318-GW06-01 3/17/2004 20 -24 X X
SWMU318-GW06-02 3/17/2004 26 - 30 X
SWMU318-GW07 3/18/2004 10-14 X X
SWMU318-GW07-01 3/18/2004 24 -28 X X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs) SOIL [WATER| VOCs | SVOCs | METALS | Diss Gas | TOC | TOD | Comments

SWMU318-GW07-02 3/18/2004 | 40-44 X
SWMU318-GW07A-01 6/24/2004 | 25-29 X

SWMU318-GW08 3/17/2004 12-16 X
SWMU318-GW08-01 3/17/2004 | 24 -28 X X
SWMU318-GW08-02 3/17/2004 | 40-44 X

SWMU318-GW09 3/19/2004 12-16 X
SWMU318-GW09-01 3/19/2004 | 24-28 X X
SWMU318-GW09-02 3/19/2004 | 40-44 X
SWMU318-GW09-02D 3/19/2004 | 40-44 X

SWMU318-GW10 3/20/2004 15-19 X X
SWMU318-GW10-01 3/20/2004 | 20-24 X X
SWMU318-GW10-02 3/20/2004 | 26-30 X

SWMU318-GW11 3/20/2004 12-16 X
SWMU318-GW11-01 3/20/2004 | 24-28 X X
SWMU318-GW11-02 3/20/2004 | 40-44 X

SWMU318-GW12 3/20/2004 12-16 X
SWMU318-GW12-01 3/20/2004 | 24-28 X X
SWMU318-GW12-02 3/20/2004 | 40-44 X

SWMU318-GW13 3/20/2004 12-16 X X X
SWMU318-GW13-01 3/20/2004 | 24 -28 X
SWMU318-GW13-02 3/20/2004 1 40-44 X

SWMU318-GW14 3/22/2004 12-16 X
SWMU318-GW14-01 3/22/2004 | 26-30 X X
SWMU318-GW14-02 3/22/2004 | 40-44 X

SWMU318-GW15 3/22/2004 12-16 X X
SWMU318-GW15-01 3/22/2004 | 24-28 X
SWMU318-GW15-02 3/22/2004 | 40-44 X

SWMU318-GW16 6/21/2004 10- 14 X
SWMU318-GW16-01 6/21/2004 | 25-29 X
SWMU318-GW16-02 6/21/2004 | 40-44 X

SWMU318-GW17 6/23/2004 10- 14 X X
SWMU318-GW17-01 6/23/2004 | 25-29 X
SWMU318-GW17-02 6/23/2004 | 40-44 X

SWMU318-GW18 6/21/2004 10- 14 X
SWMU318-GW18-01 6/21/2004 | 25-29 X
SWMU318-GW18-02 6/21/2004 10-14 X

SWMU318-GW19 6/21/2004 10 - 14 X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs) SOIL |WATER| VOCs | SVOCs | METALS | DissGas | TOC | TOD| Comments

SWMU318-GW19-01 6/21/2004 25-29 X
SWMU318-GW19-02 6/21/2004 40 - 44 X
SWMU318-GW20 6/21/2004 10 - 14 X
SWMU318-GW20-01 6/21/2004 25-29 X
SWMU318-GW20-02 6/21/2004 40 -44 X
SWMU318-GW20-02A 6/24/2004 20-24 X X
SWMU318-GW21 6/22/2004 10- 14 X
SWMU318-GW21-01 6/22/2004 25-29 X
SWMU318-GW21-02 6/22/2004 40 - 44 X
SWMU318-GW21D 6/22/2004 10- 14 X
SWMU318-GW22 6/22/2004 10- 14 X
SWMU318-GW22-01 6/22/2004 25-29 X
SWMU318-GW22-02 6/22/2004 40 - 44 X
SWMU318-GW23 6/23/2004 10-14 X
SWMU318-GW23-01 6/23/2004 25-29 X X
SWMU318-GW23-02 6/23/2004 40 - 44 X
SWMU318-GW24 6/22/2004 10-14 X
SWMU318-GW24-01 6/22/2004 25-29 X X
SWMU318-GW24-02 6/22/2004 40 - 44 X
SWMU318-GW25 6/23/2004 10- 14 X
SWMU318-GW25-01 6/23/2004 25-29 X
SWMU318-GW25-02 6/23/2004 40 - 44 X
SWMU318-GW26-01 6/23/2004 25 -29 X
SWMU318-GW26-02 6/23/2004 40 - 44 X
SWMU318-GW27 6/23/2004 10 - 14 X
SWMU318-GW27-01 6/23/2004 25-29 X
SWMU318-GW28 6/24/2004 10-14 X
SWMU318-GW28-01 6/24/2004 25-29 X
SWMU318-GW28-02 6/24/2004 40 - 44 X
SWMU318-GW29 6/22/2004 10-14 X
SWMU318-GW29-01 6/22/2004 23-27 X
SWMU318-GW29-02 6/22/2004 40 - 44 X
SWMU318-GW30-01 6/24/2004 25-29 X
SWMU318-GW30-02 6/24/2004 40 - 44 X
SWMU318-GW31 2/3/2005 12 -16 X X X
SWMU318-GW31-01 2/3/2005 24 - 28 X
SWMU318-GW31-02 2/3/2005 40 - 44 X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs) SOIL |WATER| VOCs | SVOCs | METALS | Diss Gas | TOC | TOD | Comments

SWMU318-GW32 2/3/2005 12-16 X X
SWMU318-GW32-01 2/3/2005 24 -28 X
SWMU318-GW32-02 2/3/2005 40 - 44 X

SWMU318-GW33 2/4/2005 12 -16 X X
SWMU318-GW33-01 2/4/2005 24 -28 X X
SWMU318-GW33-02 2/4/2005 40 - 44 X

SWMU318-GW34 2/2/2005 12-16 X
SWMU318-GW34-01 2/2/2005 22-26 X X
SWMU318-GW34-01D (95) 2/2/2005 22-26 X X
SWMU318-GW34-02 2/2/2005 40-44 X

SWMU318-GW35 2/5/2005 12-16 X X
SWMU318-GW35-01 2/5/2005 24 - 28 X X
SWMU318-GW35-02 2/5/2005 40 - 44 X

SWMU318-GW36 2/3/2005 12-16 X X
SWMU318-GW36-01 2/3/2005 24 - 28 X
SWMU318-GW36-02 2/3/2005 40-44 X
SWMU318-GW36-02D 2/3/2005 40-44 X

SWMU318-GW37 2/3/2005 12-16 X X X
SWMU318-GW37-01 2/3/2005 24 - 28 X
SWMU318-GW37-02 2/3/2005 40 - 44 X

SWMU318-GW38 2/2/2005 12-16 X X
SWMU318-GW38-01 2/2/2005 24 -28 X
SWMU318-GW38-01D 2/2/2005 24 -28 X
SWMU318-GW38-02 2/2/2005 40 - 44 X

SWMU318-GW39 2/2/2005 12-16 X
SWMU318-GW39-01 2/2/2005 24 -28 X
SWMU318-GW39-02 2/2/2005 40 - 44 X

SWMU318-GW40 2/2/2005 12-16 X
SWMU318-GW40-01 2/2/2005 22 -26 X
SWMU318-GW40-02 2/2/2005 40 - 44 X

SWMU318-GW41 2/1/2005 12-16 X
SWMU318-GW41-01 2/2/2005 22 -26 X
SWMU318-GW41-02 2/1/2005 40 - 44 X

SWMU318-GW42 2/3/2005 12-16 X
SWMU318-GW42-01 2/3/2005 24 -28 X
SWMU318-GW42-02 2/3/2005 40 - 44 X

SWMU318-GW43 2/2/2005 12-16 X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs) SOIL |WATER| VOCs | SVOCs | METALS | DissGas | TOC | TOD | Comments
SWMU318-GW43-01 2/2/2005 22 -26 X
SWMU318-GW43-02 2/2/2005 40 - 44 X
SWMU318-GW44 2/3/2005 12-16 X
SWMU318-GW44-01 2/3/2005 22 -26 X
SWMU318-GW44-01D 2/3/2005 22 -26 X
SWMU318-GW44-02 2/3/2005 40 - 44 X
SWMU318-GW45 2/3/2005 12-16 X
SWMU318-GW45-01 2/3/2005 22 -26 X
SWMU318-GW45-02 2/3/2005 40. 44 X
SWMU318-GW46 2/6/2005 12 -16 X
SWMU318-GW46-01 2/6/2005 24 - 28 X
SWMU318-GW46-02 2/6/2005 40 - 44 X
SWMU318-GW47 2/6/2005 12-16 X
SWMU318-GW47-01 2/6/2005 24 -28 X
SWMU318-GW47-02 2/6/2005 40 - 44 X
SWMU318-GW48 2/5/2005 12-16 X
SWMU318-GW48-01 2/5/2005 24 -28 X
SWMU318-GW48-02 2/5/2005 40 - 44 X
SWMU318-GW49 2/6/2005 12-16 X
SWMU318-GW49-01 2/6/2005 24 - 28 X
SWMU318-GW49-01D 2/6/2005 24 -28 X
SWMU318-GW49-02 2/6/2005 40 - 44 X
SWMU318-GW50 2/6/2005 12-16 X
SWMU318-GW50-01 2/6/2005 24 -28 X
SWMU318-GW50-02 2/6/2005 40 - 44 X
SWMU318-GW51 2/7/2005 12-16 X
SWMU318-GW51-01 2/7/2005 24 - 28 X X
SWMU318-GW51-02 2/7/2005 40 - 44 X




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB
Sample Date (feet bgs)| SOIL |WATER| VOCs | SVOCs I METALS | Diss Gas I TOC [ TOD | Comments

MONITORING WELL SAMPLES
SWMU318-MWO01 4/3/2004 20 - 30 X X X Phase I - RFI
SWMU318-MW02 4/4/2004 20-30 X X X Phase I - RFI]
SWMU318-MW02D 4/4/2004 20-30 X X X Phase I - RFI
SWMU318-MWO03 4/4/2004 | 20-30 X X X Phase I - RFI
SWMU318-MWO03D 4/4/2004 20 -30 X Phase I - RFI
IR86-MW25IW 4/4/2004 20 - 30 X X X Phase I - RFI
IR86-MW27 4/3/2004 20 - 30 X X X Phase I - RFI
SWMU318-MWO01-05A 2/15/2005 20 - 30 X X X X
SWMU318-MWO02-05A 2/16/2005 20 - 30 X X X X
SWMU318-MW02-05AD 2/16/2005 20 - 30 X X X
SWMU318-MWO03-05A 2/16/2005 20-30 X X X X
SWMU318-MW04-05A 2/17/2005 20 - 30 X X X X
SWMU318-MW04-05AD 2/17/2005 20 -30 X X X
SWMU318-MWO05-05A 2/17/2005 20 -30 X X X X
SWMU318-MW06-05A 2/19/2005 20 - 30 X X X X
SWMU318-MW07-05A 2/19/2005 14 - 24 X X X X
SWMU318-MWO08-05A 2/19/2005 20-30 X X X X
86-GWO2IW-05A 2/16/2005 20 - 30 X X X X
86-GW27IW-05A 2/16/2005 20 - 30 X X X X
DEEPER MONITORING WELLS
SWMU318-MW04DW-05A 2/19/2005 40 - 45 X X X X
SWMU318-MWO5DW-05A 2/20/2005 40 - 45 X X X X
SWMU318-MWO5DW-05AD| 2/20/2005 40 - 45 X X X
SWMU318-MWO06DW-05A 2/19/2005 40 - 45 X X X X
86-GW17IW-05A 2/17/2005 45 - 55 X X X X
86-GW20IW-05A 2/16/2005 50 - 55 X X X X
86-GW21IW-05A 2/17/2005 44 -54 X X X X
86-GW22IW-05A 2/17/2005 54 - 64 X X X X
GEOTECHNICAL SAMPLES (Shelby Tube samples)
SWMU318-MW02? 3/31/2004 4-6
SWMU318-MW03A™) 3/31/2004 6-8
SWMU318-MW03E" 3/31/2004 6-8




TABLE 2-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Designation Depth MOBILE LAB FIXED-BASED LAB

Sample Date (feet bgs) SOIL |WATER VOCs I SVOCs | METALS | Diss Gas | TOC I TOD | Comments
EQUIPMENT RINSATES
ERO1 3/18/2004 NA X X X screen
MKDERO02 3/18/2004 NA X screen
ER02 3/19/2004 NA X X screen
ER03 3/21/2004 NA X X X sleeve
ER04 3/23/2004 NA X X X sleeve
ER06 4/6/2004 NA X X X spoon
SWMU318-ER01-04B 6/21/2004 NA X screen
SWMU318-ER02-04B 6/23/2004 NA X screen
SWMU318-ER03-04B 6/23/2004 NA X screen
ER01-020205 2/2/2005 NA X X Tubing
ER02-020405 2/4/2005 NA X X X Sleeve
ER03-020605 2/6/2005 NA X X X Screen
ER04-020805 2/8/2005 NA X X X Spoon
ER05-05A 2/20/2005 NA X X X Tubing
TRIP BLANKS
TBO1 3/16/2004 NA X
TB02 3/18/2004 NA X
TB04 3/23/2004 NA X
TBO07 4/5/2004 NA X
TB08 4/6/2004 NA X
TB01-020105 2/1/2005 NA X
TB02-020205 2/2/2005 NA X
TB03-020405 2/4/2005 NA X
TB04-020805 2/8/2005 NA X miss labeled
TB04-021805 2/18/2005 NA X
TB05-022005 2/20/2005 NA X
FIELD BLANKS
FBO1 3/23/2004 NA X X X Rig water
FB02 4/4/2004 NA X X X DI - WalMart
FB03 4/6/2004 NA X X X Lab water
FBO1-05A 2/18/2005 NA X X X Lab water
FB02-05A 2/18/2005 NA X X X DI - Foodlion
FB03-05A 2/18/2005 NA X X X Wash Pad
Notes:

=

moisture content, specific gravity and dry-bulk density

bgs - below ground surface

VOC - Volatile Organic Compound
SVOC - Semi Volatile Organic Compound

= Shelby tube samples collected for grain size analysis, Atterburg Limits, Flex-wall permabilit




TABLE 2-2

MONITORING WELL CONSTRUCTION DETAILS AND WATER LEVEL MEASUREMENTS
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Top of PVC Screen Depth to
Consultant Casing Ground Surface | Boring Depth to Depth to Interval Groundwater Depth to Groundwater
Date Supervising Elevation Elevation Depth Well Depth | Sand Pack | Bentonite Depth (ft, below top of | Groundwater Elevation
Well No. Installed |Well Installation|(ft, above msl)} (ft, above msl) (ft, bgs) (ft, bgs) (ft, bgs) (ft, bgs) (ft, bgs) casing) (ft, bgs) (ft, above msl)
SWMU318-MW01 3/30/2004 BAKER 17.53 17.80 30 30 17.5 15 20-30 5.01 5.28 12.52
SWMU318-MWQ02 3/31/2004 BAKER 17.43 17.80 30 30 17.0 12 20-30 4.89 5.26 12.54
SWMU318-MW03 3/21/2004 BAKER 17.57 17.90 30 30 17.5 15 20-30 4.65 4.98 12.92
SWMU318-MW04 2/14/2005 BAKER 18.23 18.43 N/A 30 18 15 20-30 5.27 5.47 12.96
SWMU318-MW04DW | 2/17/2005 BAKER 15.65 16.01 N/A 45 38 32 40-45 2.72 3.08 12.93
SWMU318-MWO05 2/15/2005 BAKER 17.18 17.38 N/A 30 18 16 20-30 4.72 4.92 12.46
SWMU318-MWO0OSDW | 2/18/2005 BAKER 19.18 19.60 32 45 38 33 40-45 6.93 7.35 12.25
SWMU318-MWO06 2/16/2005 BAKER 19.39 19.64 N/A 30 18 16 20-30 6.98 7.23 12.41
SWMU318-MWO6DW | 2/16/2005 BAKER 19.36 19.62 N/A 45 37 30 40-45 7.24 7.50 12.12
SWMU318-MW07 2/15/2005 BAKER 17.32 17.44 24 24 11 9 14-24 4.33 4.45 12.99
SWMU318-MWO08 2/15/2005 BAKER 17.98 18.31 N/A 30 17.9 16 20-30 5.30 5.63 12.68
IR86-GWO2IW 1/22/1992 BAKER 18.71 17.74 30 30 16 8 20-30 6.19 5.22 12.52
IR86-GWI17IW | 3/12/1995 BAKER 16.95 17.10 57 55 42 34 45-55 4.34 4.49 12.61
IR86-GW20IW 4/4/1995 BAKER 17.78 15.60 56 55 40 34 50-55 5.15 2.97 12.63
IR86-GW2IIW | 5/2/1995 BAKER 18.15 18.51 64 54 40 27 44-54 5.78 6.14 12.37
IR86-GW22IW 4/27/1995 BAKER 17.7 18.14 65 64 49 43 54-64 5.01 5.45 1269
TR86-GW25IW 10/9/1995 BAKER 15.48 15.60 30.5 30.3 18 16 20-30 2.96 3.08 12.52
IR86-GW27IW 10/10/1995 BAKER 16.06 16.30 30.5 20 18 16 20-30 3.39 3.63 12.67

Notes: msl - Mean Sea Level
bgs - Below Ground Surface
PVC - Polyvinyl Chloride
N/A - Not Applicable
Depth to groundwater as measured on February 19, 2005



-y Baker Environmental, Inc.
Baker FIGURES




. - ¥ ] T i H f
—t T e % B Lo “?“%m*ﬁ"
] \‘ D N 3 ST GIEE ey Vo \ % Lo 1
l—- | 1 - H § s % I Vo Lo -
| T = ! i 1 | | VN I b \
| : (i i b % { i YN \ ! i i |
| i 1 ACE A R | e |
\ \ 4140 W | AS541 O\ VL ]
: | i ! ! ' % i
\ i i R 1 | | N A i { i
N - U | | T \
Voo L § o i 1 ' \ ! \ \ \
W Y | o | | e | |
- /1 g W 1 % T | \
\ T /) e 2 D | % a \ . I AR |
b —rd 1 ATAT B ! e ! zt T R \ I
1 G AS4T b : o
“3 \‘ | Wi .N_Jmf‘“"“'“j 3 SWMU31 8 3828@ § d k \ — 1‘ K(
T T | I N 284182 fAEH EeoLhs
Ly o . e BUILDING 341 2 ~
!\\ l\\ : e e e ——————— A E 1 \ Eﬁ“r 4? \ L_J l A3502 L \i\ ;“‘r& ‘Pﬂi’“
P e ‘ x. \
".“ i \‘}/ .'“‘"www i S \ e e —11 ‘\ ‘L____m-ﬂ'-*‘j
Yo o {
i % SWMU3T8”8827 )
[ 1 s, ;
VL /
SERE - N v
\uy 318—SB10 | ~—
b
V| -
VY = 1 1
1 ;! 2‘3 \‘"“'i \ "&‘“‘w";
) t
/';ﬁ},d:::é-_ .

S 18—

T

- 318-5B07
I SWMU318- SB15

SB35
®

I

SWMU318-5B14 §B1

@®SWMU318-SB22

WMU318— SB
@

B
=

..__.,J_zumxiw

SWMU318-SB20
318—-SBO1

318-SB08

SWMU318-SB23
318-SB04

|
|
SWMU318—-SB19

STEETE
A

SOURCE: MCB CAMP LEJEUNE, 2000

50
1 inch = 100 ft.

100

LEGEND
@ — PHASE | RFI SOIL BORING LOCATION

FIGURE 2-1
@ — PHASE Il RFI SOIL BORING LOCATION

SOIL BORING LOCATION MAP
RCRA FACILITY INVESTIGATION
SWMU 303/318, CTO—0091

MARINE CORPS BASE, CAMP LEJEUNE
NORTH CAROLINA




ppe—-l

\ ) 1 l il e
i | ' . J\ \,r;;:, r‘pﬂ‘jﬂ,‘

I\ T Lt = s g6-GN29IW ey ) {
B e ' 8=SBZ =
b :,7,‘_;_*»-—};;_;:%—"’“_——-—*-7 < ‘;‘:ﬁj ® IRBE— w'1 7IW és —GWOBIW \ . aaé&cwmlwm \

e ,. L :

,..——’—“ - l \———uﬁ“’“‘r PIRBE-GWO2IW | | g \ \
~SWMU: GW3 o { 55510 ! i ||
\ - R | o e { ‘ ADAZ4E \ |
o P U _ssfowzr | IRBEZOW201W EE 2 ﬂ
\ LT swmpst —M%)S 5 J \
" | AS4t4 {% \ ASSH Pas_owrom——" ‘JLMM
L —Gw3sl| 4 318 _\ L g
‘ {2 \'L %Wm w38§§ qsil_&— W2 w2§18 GW'l @
o e =% IRa6= sz se—cwisw o oW SWMU3186)
P A/ G e - |
= smusfiRiwos o —GW24W 31 " o
J_____ﬁ_ﬂ___,_.__-sﬂ——-w = \ 318—CW1 "g“ 318 13 i
n 318-GW30 (G Gwz:’st

SWMU.'H%GW 1
SWMU318—=KWO07

SWMU3(1 GW51

JT,_SWMUQ?

SWMU318-GW48

©

)SWM U3t 8 GW34
ka

LWy

e m:cwas@v ;

SWMU318~ GWSb

18

[
RBG GWSU! R86— GW21IW“‘"“'
Gw28 @318~ ngé SWMU318{§GW4S

'RBG GWZZ'%swuuzna —~GW44

SWM US@B— GW45

B - S
15
e
|V .
S
.
h
N

] e

i
=

4

:
3

- SWMU3T8=MWO04DW
s &
o
i

SOURCE: MCB CAMP LEJEUNE, 2000.

200

SWMU318-GW3 GW04 SWMU318-MWOSDW,
B e 318—6WO 318—GW22  SWMU318—MWOGDW 3 -
B—BW3Z SWMU318—GW36 SWMU3 18- ~MYp1 WMU318-GW4 % A4 7
© O sia-owed®  318%w11 SWMU318-MW08 MU318-CW42 s
SWMU318—-MW08 bai /7
¢
f/
,
— \ /’i
/ A
/ "N\
[ ]
Baker
— Michael rBaker Jr. Inc.
LEGEND FIGURE 2-2
© - PHASE | RFI GROUNDWATER GRAB LOCATION GROUNDWATER GRAB AND MONITORING
© — PHASE Il RFI GROUNDWATER GRAB LOCATION WELL LOCATION MAP
© — PHASE Ill RFI GROUNDWATER GRAB LOCATION RCRA FACILITY INVESTIGATION
100 200

1 inch = 200 ft

¢ — MONITORING WELL LOCATION

SWMU 303/318, CTO—0091

MARINE CORPS BASE, CAMP LEJEUNE
NORTH CAROLINA




3.0 PHYSICAL CHARACTERISTICS

A sufficient understanding of the nature and extent of contamination as well as fate and transport
of those constituents requires an understanding of the physical environment context in which the
contamination occurs. The subsections that follow present information to support an
interpretation of the physical environment, including topography and surface hydrology, potable

water supply, and geology and hydrogeology from a regional and SWMU-specific perspective.

3.1 Topography and Surface Hvdrology

The helicopter wash pad is a flat 160 feet by 120 feet concrete area bermed on three sides. The
unbermed side leads to the tarmac. The pad itself consists of several concrete slabs. The slabs
and joints appear to be in fair condition. Some slabs exhibit cracks with weeds and grass growing
through. Some of the joints also exhibit weed and grass growth. A two-lane access road and
large warehouse (Building AS541) with a flat, asphalt storage lot are located immediately north
of the helicopter wash pad. An approximately 130 feet square grass area is located immediately
east of the wash pad (separated by a drainage ditch). The Crash and Rescue station throughway is
located beyond the grassy area. A vast concrete helicopter storage area and tarmac are located
immediately south of the wash pad. A one-lane access road and helicopter maintenance hanger

(Building AS515) are located immediately west of the wash pad.

The overall topography in the study area is flat to gently sloping. The surface elevation at
Campbell Street is almost 20 feet above msl. The surface elevation on the tarmac is
approximately 15.5 feet above msl. A slight depression is located northeast of the SWMU in the
vicinity of wells 86-GW24IW and 86-MW25IW (approximately a 1% grade). Surface water

tends to accumulate in this area.

Surface water flow across the study area is controlled. Due to the built up nature of the study
area, rainwater runoff is collected in roof gutters, storm water sewer inlets in parking/storage
areas, and in drainage ways along roads. Direct infiltration occurs in the few scattered grassy
areas. The wash pad associated with SWMU 318 is designed to capture water from helicopter
wash downs, and to an extent, captures some rainwater. Water in the wash pad drains to the
oil/water separator, which in turn discharges to a drainage ditch, located adjacent to the oil/water

separator. Water in this ditch flows to the south, presumably to the storm water collection

3-1



system. Standing water was observed in the ditch during the RFI field activities and appeared to
be stagnant. It is likely that much of the surface water within the ditch infiltrates into the ground.
During heavy rain events when the capacity of this ditch is exceeded, surface water flows to the

storm water system.

3.2 Potable Water Supply

Information concerning the potable water supply at the Base was derived from the Wellhead

Protection Plan — 2002 Update (AH Environmental Consultants [AH], 2002), interviews with

Base personnel, and other literature sources referenced herein. Potable water for the Base is
derived entirely by groundwater. The Base does not have established groundwater preservation
areas. However, because the Base controls more than 236 square miles of land, and because much
of this land has remained undeveloped, the undeveloped areas serve the function of groundwater
preserves. Groundwater usage is roughly eight million gallons per day (gpd) (Cardinell, et al.,
1993). Groundwater is pumped from approximately 84 water supply wells located within the
boundaries of the Base. According to Base personnel, groundwater is treated at five plants
located at Hadnot Point, Holcomb Boulevard, MCAS New River, Courthouse Bay, and Onslow
Beach. The treatment plants have a maximum total capacity of 15.8 million gpd. However, the

Base population only requires 6.5 million gpd.

The water supply wells at the Base withdraw water from the Castle Hayne aquifer. The Castle
Hayne aquifer is a highly permeable, semi-confined aquifer that can yield several hundred to
1,000 gallons per minute (gpm). The wells (8-inch diameter) average 162 feet in depth and yield
174 gpm (Harned, et al., 1989). The water is typically a hard, calcium bicarbonate type.

Figure 3-1 shows the SWMU in relation to nearby water supply wells. The nearest water supply
well (PSWAS-131) is located approximately 1,200-feet hydraulically side-gradient of the wash
pad. This well is listed as inactive. The nearest active well is PSWAS-4140, and is located
approximately 2,400-feet hydraulically upgradient of the SWMU. Based on information
presented in the Wellhead Protection Plan, the 10-year maximum pumping capture zone around
well PSWAS-4140 is approximately 800 feet (1,600 feet away from the SWMU). In other words,
if contaminants were released within 800 feet of well PSWAS-4140, then the well would likely
capture these contaminants within 10-years, not accounting for natural attenuation. However, this

well is located hydraulically upgradient and approximately 1,600 feet away. Furthermore,
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historical groundwater contour maps from Site 86 indicate that pumping at well PSWAS-4140
does not influence groundwater flow in the vicinity of the SWMUSs. Thus, it is improbable that

any release from the wash pad area will impact well PSWAS-4140.

33 Geologic and Hydrogeologic Framework

Site-specific geologic and hydrogeologic information was obtained from soil borings and
monitoring wells drilled at the SWMU and nearby IR Site 86. In addition to the site specific
information, available geologic publications and mapping were reviewed and discussed in context

of the regional framework presented below.

3.3.1 Regional Framework

The Base is located within the Tidewater region of the Atlantic Coastal Plain physiographic
province. The sediments of the Atlantic Coastal Plain consist mostly of interbedded sands, silts,
clays, calcareous clays, shell beds, sandstone, and limestone. These sediments are layered in
interfingering beds and lenses that gently dip and thicken to the southeast to a combined thickness
of approximately 1,500 feet. The sediments were deposited in marine or near-shore environments
and range in age from early Cretaceous to Quaternary time. Regionally, the sediments comprise
10 aquifers and nine confining units, which overlie igneous and metamorphic basement rocks of
the pre-Cretaceous age. Seven of these aquifers and their associated confining units are present at
the Base (Cardinell, et al., 1993). Table 3-1 presents a generalized stratigraphic column for Jones
and Onslow Counties, North Carolina. A hydrogeologic section location plan and hydrogeologic

cross-sections of the Base are presented in the Hydrogeologic Framework of U.S. Marine Corps

Base at Camp Lejeune, North Carolina (Cardinell, et al, 1993).

United States Geological Survey (USGS) studies performed by Harned, etal., 1989 and
Cardinell, et al., 1993 indicate that the Base is underlain by sand and limestone aquifers separated
by confining units of silt and clay. These aquifers include the surficial (water table), Castle
Hayne, Beaufort, Peedee, Black Creek, and upper and lower Cape Fear. Less permeable clay and
silt beds function as confining units or semi-confining units that separate the aquifers and impede

the flow of groundwater between aquifers.
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Historically, only the upper two water-bearing units have been impacted by Base activity, namely
the surficial aquifer and the Castle Hayne aquifer. The surficial unit consists of interfingering
beds of sand, clay, sandy clay, and silt that contain some peat and shells in the undifferentiated
formation. According to information presented by the USGS, the undifferentiated
formation/surficial aquifer is approximately 15 to 25 feet thick in the vicinity of the Hadnot Point
industrial area. Although this aquifer is classified as GA (i.e., existing or a potential source of
drinking water supply for humans), it is not used as a potable water source at the Base because of
its low yielding production rates (typically less than 3 gpm). The Belgrade formation consists of
clay, sandy clay, and silt beds and is part of the Castle Hayne confining unit. The Belgrade
formation tends to be semi-confining in nature because it is laterally discontinuous. The
thickness of this unit ranges from approximately 0 to 26 feet and typically averages 9 feet where
present, with no discernible thickness trend. The Castle Hayne aquifer primarily resides within
the River Bend Formation, which consists of sand, cemented shells, and limestone. The upper
portion of the aquifer primarily consists of calcareous sands with some thin clay and silt beds.
The sand becomes increasingly more limy with depth. The lower portion of the aquifer consists
of partially unconsolidated limestone and sandy limestone interbedded with clay and sand. In
addition, buried paleostream channels containing various deposits exist within the aquifer.
According to information presented by the USGS, the Castle Hayne aquifer is approximately 350

feet thick in the vicinity of the Hadnot Point industrial area.

Recharge to the surficial aquifer is by rainfall. This water-bearing unit receives more recharge in
the winter than in the summer when much of the water evaporates or is transpired by plants
before it can reach the water table. Most of the surficial groundwater is discharged to local
streams, but some water passes through the underlying semi-confining unit. Recharge is
estimated to average 30 percent of an average rainfall of 52 inches per year. The remaining 70
percent of rainfall is lost as surface runoff or evapotranspiration. Water levels within wells
tapping this unit vary seasonally. The water table is generally highest in the winter and spring,
and lowest in the summer and early fall. Recharge of the Castle Hayne aquifer at the Base is
primarily received from the surficial aquifer. Natural discharge is to the New River and its major
tributaries. Although the Castle Hayne aquifer provides approximately seven million gallons of
water to the Base, groundwater pumping has not significantly affected natural head gradients in

the aquifer.
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Hydraulic conductivities of the surficial and Castle Hayne aquifers have been estimated through
various studies and have been found to vary significantly from study to study as well as spatially.
The estimated lateral hydraulic conductivity for the surficial aquifer is 50 feet per day (ft/d) and is
based on a general composition of fine sand mixed with some silt and clay
(Cardinal, et al., 1993). Baker compiled and studied data from aquifer pumping tests at the Base
in 1994 to evaluate aquifer characteristics and production capacities. The technical memorandum
is provided as Appendix E. The information contained in this memorandum pertains primarily to
the surficial aquifer. Average pumping rates were established between 0.5 to 3 gpm, with a
hydraulic conductivity estimate range from 0.5 to 1.4 ft/d. Estimated hydraulic conductivity

values of the Castle Hayne aquifer range from 14 to 91 ft/d.

3.3.2 Site-Specific Framework

Geology

Three cross sections were prepared for the SWMUs 303/318 RFI report to represent subsurface
geology (Figure 3-2). Cross Section A-A’ begins at boring SWMU318-GW09 and traverses to
the east, to boring SWMU318-GW17 (Figure 3-3). Cross Section B-B’ begins at boring
SWMU318-GWO08 and traverses to the north, to boring SWMU318-GW27A (Figure 3-4); and
cross section C-C’ begins at boring SWMU318-GWO05 and traverses to the northeast, to boring
IR86-MWI19DW (Figure 3-5). The paragraphs that follow discuss the geology illustrated on

these cross sections.

The subsurface geology in the vicinity of the wash pad exhibits a fairly consistent stratigraphic
sequence, with some heterogeneity within the stratigraphic layers. Generally, the sequence

observed is as follows (from shallow to deep):

The undifferentiated formation (1.5 to 24 feet bgs)
o Fill material (e.g., pavement and sub base)
e Silt and/or clay

e Fine sand, with trace to some silt and/or clay
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The Belgrade formation (24 to 30 feet bgs)

e Predominantly fine sand with some silt and little clay or predominantly silt

The River Bend formation (30 feet and deeper)

o Shell and fossil fragments (generally fine to coarse sand and/or fine to coarse gravel)

Much of the surface and near surface (typically to a depth of 1.5 feet or less) in the vicinity of the
wash pad consists of asphalt or concrete with a sand and gravel filled sub base. Where pavement
and sub base are absent, silt or fine sand were observed (e.g., near boring 318-GW13 on Figure
3-5). This material appears to be fill at some locations (e.g., near boring 318-GW25 on Figure
3-4).

A clay and/or silt layer is present immediately below the fill, virtually across the entire study area.
It varies somewhat in composition, from predominantly clay (in most borings) to predominantly
silt (e.g., boring 318-GWO09 on Figure 3-3). The top of this layer was observed between 1 and 3
feet bgs. This layer was encountered deeper (4 to 8 feet bgs) in the northern and eastern ends of
the study area, where a fine sand layer is present above the clay/silt as demonstrated in soil boring
318-SB27A on Figure 3-4 and in borings 86-MW10IW and 86-MW19DW on Figure 3-5. This
clay/silt layer tends to be approximately 5 feet thick, but ranges from 3 feet (e.g., boring 318-
GW25 on Figure 3-4) to 10 feet (e.g., boring 318-GW17 on Figure 3-3). This layer was not
observed in 318-GWO05 (Figure 3-5).

A fine sand layer is present immediately below the clay and/or silt layer across the entire study
area. This sand layer appears to be relatively homogeneous for the Base; with trace to little
amounts of silt and/or clay. This sand layer tends to be approximately 17 feet thick, but ranges
from 9 feet in soil boring 318-GW27A (Figure 3-4) to 24 feet in soil boring 318-GWO08 (Figure
3-4).

The base of the sand layer noticeably changes color and composition. The color change is from
brown and tan sands to an olive green mixture of sand, silt and clay. This layer is predominantly
fine sand, with some silt and little clay, or is predominantly silt, with little to some fine sand. The
observed characteristics of this unit are consistent with the Belgrade formation (Cardinell, et al,
1993). This layer typically is encountered approximately 24 to 28 feet bgs and is typically 3 to 5
feet thick.
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A unit characterized by the presence of shell and fossil fragments, and calcareous sand is
typically about 30 feet bgs, but ranges from 26 to 33 feet bgs. Due to the presence of shell and
fossil fragments, this unit has been identified as the River Bend formation and is immediately
below the Belgrade formation. According the USGS Report (Cardinell, et al, 1993), this

formation can be 500 feet thick in some locations, well below the depth of this investigation.

Hydrogeology

Two water-bearing zones have been identified and investigated at SWMUSs 303/318, the surficial
aquifer and the Castle Hayne aquifer. The uppermost aquifer encountered at the SWMU is the
surficial unit, which is herein interpreted to be the saturated portion of the undifferentiated
formation. Groundwater level measurements were collected from five monitoring wells during
April 2004 and were collected again from those same five wells and three additional wells from
Site 86 in June 2004. Groundwater level measurements were also collected from several
monitoring wells in February 2005 including both shallow and deeper wells to establish
groundwater flow. All groundwater level measurements collected during RFI field activities are

summarized on Table 2-2.

An interpretive groundwater contour map for April 2004 and June 2004 is provided as Figure 3-6
and Figure 3-7 respectively. A review of these figures indicates that shallow groundwater flows
to the northeast, toward the New River and the hydraulic gradient across the site is approximately

0.0027 feet/foot.

Interpretive groundwater contour maps for February 2005 (shallow and deeper groundwater flow)
are provided as Figure 3-8 and Figure 3-9 respectively. After reviewing these contour maps, it
was evident that groundwater flow in the vicinity of the SWMU has changed within the past year.
Based on historical IR Site 86 data, deeper groundwater flow within the Upper Castle Hayne
Aquifer has always been to the northeast towards the New River. As seen in Figure 3-9,
according to recent groundwater head measurements, the deeper groundwater flow is almost in
the opposite direction to the south, southwest. The typical deeper groundwater flow at IR Site 86
is depicted in Figure 3-10. These measurements were collected on January 26, 2005. This figure
depicts the typical flow direction for the Upper Castle Hayne Aquifer in the vicinity of IR Site 86
toward the New River and the hydraulic gradient across the site is approximately 0.0029 feet/foot.
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During review of this data, it was suspected that air sparging activities from the IR Site 86
remediation project may have impacted the local groundwater flow. The air sparging system was
started up on February 2, 2005 and operated through March 7, 2005. The system was in
operation the entire time except for a temporary shutdown on February 7" and 8" 2005. Table
3-2 summarizes the water level measurements collected at IR Site 86 prior to and during the air
sparging activities. When comparing water levels during the air sparging operation to the static
conditions in January prior to the system start up, water level changes near the horizontal well
ranged from 2 to 9 feet in elevation. As seen on Figure 3-9, the majority of the wells measured
for static water levels during this RFI are between 400 and 800 feet away from the horizontal well

and the groundwater wells used as observation wells during the air sparging activities.

Historical static water elevations collected at IR Site 86 between January, 2001 and January, 2005
are provided in Table 3-3. In addition, this table depicts the static water levels collected during
the most current phase of the RFI on February 19, 2005. Note that the water levels collected
during the RFI are approximately one to two feet higher than the average static water elevations
recorded since January 2001 for monitoring wells 86-GW02IW, 86-GW171W, 86-GW20IW, 86-
GW21IW, 86-GW22IW, 86-GW25IW, and 86-GW27IW. The table also shows that the static
water elevations, in observation wells 86-GW28IW, 86-GW31IW, 86-GW32IW and 86-
GW33IW are 1 to 2 feet lower than average historical static water levels just prior to shutdown of

the air sparging system.

The lines of evidence described above show substantial changes in the local groundwater
elevations around IR Site 86 and SWMUSs 303/318. Therefore, given the fact that groundwater
flow in and around SWMUs 303/318 is measured in tenths of feet and the local groundwater has
been influenced with changes from 2 to 9 feet in elevation, it is likely that any groundwater level
measurements collected during this phase of the RFI are not indicative of a change in
groundwater flow direction, but rather caused by changes in groundwater elevation as a result of
air sparging, and do not depict normal groundwater conditions. Using historical data from IR Site
86 and the previous investigations at SWMUSs 303/318, normal groundwater flow in the shallow

and deeper water-bearing zones is still expected to be in a northeastern direction.

The hydraulic properties of the upper portion of the surficial aquifer were characterized by
conducting slug tests in the four new monitoring wells, and two existing wells (86-MW25IW and

86-MW27IW). The hydraulic properties of the upper portion of the Castle Hayne aquifer were
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characterized by conducting slug tests in the three new monitoring wells (318-MW04DW, 318-
MWO05DW and 318-MWO06DW). The test data and type curves, input data, and hydraulic
conductivity estimates are included as Appendix D. The hydraulic conductivity estimates and

velocity calculations are summarized on Table 3-4.

The hydraulic conductivity estimates of the lower portion of the surficial aquifer range from 0.4
to 5.2 feet per day (ft/d), with an average of 2.0 ft/d. The hydraulic conductivity estimates of the
upper portion of the Castle Hayne aquifer range from 1.7 to 7.1 feet per day (ft/d), with an
average of 3.9 ft/d. These ranges appear reasonable in context of historical Baker information
(Appendix D), as well as considering the geology of these different aquifers. The variability in

conductivity estimates is likely attributable to the heterogeneous nature of the formations.

Groundwater velocity estimates were calculated using a variation of Darcy's equation:

V =Ki/n,

where: V = groundwater velocity (ft/d)
K = hydraulic conductivity (ft/d)
i = hydraulic gradient (feet/foot)
n. = effective porosity (dimension less) and assumed to be on

the order of 30 percent

The groundwater velocity estimates range from 0.024 ft/d in the surficial aquifer to 0.0377 ft/d in
the upper Castle Hayne aquifer. Based on these estimates, groundwater velocity is approximately

8.76 feet/year in the surficial aquifer and 13.76 feet/year in the upper Castle Hayne aquifer.

Grain size and vertical permeability testing was performed on selected samples. A summary of
geotechnical lab results is provided as Table 3-5. A sample taken from the shallow silt and clay
at well 318-MWO02 (described as a clay, with little to some fine sand) was determined to be a silt
and fine sand with a vertical permeability of 0.00004 ft/d (see Appendix E). A sample taken from
the shallow sand and clay layers at well 318-MWO03 was split into two samples due to the
presence of two distinct layers. One portion (described as fine sand, with little silt) was
determined to be a fine to coarse sand, with some silt with a vertical permeability of 0.08 ft/d.
The other portion (described as clay, with little sand) was determined to be fine sand and silt with

a vertical permeability of 0.011 ft/d.
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The Belgrade formation (Castle Hayne confining unit) is of particular interest to contaminant
transport. As will be discussed in Section 4.0, contaminant concentrations were observed to be
significantly lower beneath this formation. Samples collected from the sediments in this
formation were observed to be generally wet, indicating some potential connection between the
surficial and Castle Hayne aquifers. However, at this point in the RFI no hydraulic or

geotechnical testing has been performed on samples from the Belgrade formation.

Summary

A fairly consistent stratigraphy has been observed at the SWMU. A mostly continuous silt and/or
clay layer underlies surficial fill (asphalt/concrete and sub base). A slightly heterogeneous fine
sand is present below the silt/clay layer, and is the primary water bearing unit of the surficial
aquifer. This fine sand exhibits an average hydraulic conductivity of 2.0 ft/d in the lower portion,
with an average groundwater flow velocity of nearly 6.6 feet/year in a northeast direction. A
mostly continuous layer consisting of silt or fine sand, with some silt and little clay underlies the
fine sand layer. This unit has been identified as Belgrade formation (Castle Hayne confining
unit). Initial indications suggest that this layer is semi-confining. The Castle Hayne aquifer
exhibits an average hydraulic conductivity of 3.8 ft/d, with an average groundwater flow velocity

of nearly 13.5 feet/year in a northeast direction.
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TABLE 3-1

GEOLOGIC AND HYDROGEOLOGIC UNITS IN THE COASTAL PLAIN OF NORTH CAROLINA

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

GEOLOGIC UNITS HYDROGEOLOGIC UNITS
System Series Formation Aquifer and Confining Unit
Quaternary Holocene/Pleistocene Undifferentiated Surficial Aquifer
Pliocene Yorktown Formation " Yorktown Confining Unit
Yorktown Aquifer
Eastover Formation
Pungo River Pungo River Confining Unit
Tertiary Miocene Formation Pungo River Aquifier

Belgrade Formation @

Castle Hayne Confining Unit

Upper Cretaceous

Oligocene River Bend Formation Castle Hayne Aquifier
Eocene Castle Hayne Formation Beaufort Confining Unit®
Palocene Beaufort Formation Beaufort Aquifer
Peedee Formation Peedee Confining Unit
Peedee Aquifer
Black Creek and Black Creek Confining Unit
Middendorf Formations Black Creek Aquifer

Cretaceous

Cape Fear Formation

Upper Cape Fear Confining Unit

Upper Cape Fear Aquifer

Lower Cape Fear Confining Unit

Lower Cape Fear Aquifer

m

Lower Cretaceous Unnamed Deposits 0

Lower Cretaceous Confining Unit

Lower Cretaceous Aquifier e

Pre-Cretaceous Basement Rocks -

Notes:

M Geologic and hydrologic units not present beneath Camp Lejeune.

@ Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area.

®) Estimated to be confined to deposits of Paleocene age in the study area.

Source: Cardinell, et al., 1993




TABLE 3-2

SUMMARY OF WATER LEVEL MEASUREMENTS
OPERABLE UNIT NO. 20 - SITE 86
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Monitoring Reference SWL SWE SWL SWE SWL SWE SWL SWE SWL SWE | Average SWE| SWE SWE after Air Sparging shutdown
Well Elevation®] 1/24/2001 | 1/24/2001 | 1/27/2002 | 1/27/2002 | 1/24/2003 | 1/24/2003 | 1/28/2004 | 1/28/2004 { 1/26/2005 | 1/26/2005] Since 2001 | 2/19/2005 3/2/2005

86-GWO2IW 18.86 7.90 10.96 8.16 10.70 8.02 10.84 7.31 11.55 8.07 10.79 10.97 12.52 NA
86-GW17IW 17.03 5.96 11.07 6.23 10.80 NA NA 5.48 11.55 6.09 1094 | 11.09 12.61 NA
86-GW20IW 17.87 7.18 10.69 7.46 1041 7.45 10.42 6.73 11.14 7.29 10.58 10.65 12.63 NA
86-GW21IW 18.22 NA NA 8.02 10.20 6.73 11.49 6.69 11.53 7.49 10.73 10.99 12.37 NA
86-GW22IW 17.78 7.64 10.14 6.71 11.07 7.12 10.66 T8 10.63 7.72 10.06 10.51 12.69 NA
86-GW25Iw @ 15.32 4.05 11.27 4.03 11.29 4.04 11.28 3.68 11.64 3.85 11.47 11.39 12.52 NA
86-GW27IW @ 1591 4.80 11.11 5.14 10.77 4.82 11.09 4.36 11.55 497 10.94 11.09 12.67 NA
86-GW28IW 15.80 7.20 8.60 6.31 9.49 7.63 8.17 6.80 9.00 7.37 8.43 8.74 NA 7.38
86-GW31IW 15.73 7.29 8.44 7.56 8.17 7.21 8.52 6.89 8.84 7.51 8.22 844 NA 6.99
86-GW32IW 14.72 7.20 7.52 7.23 7.49 7.15 7.57 6.76 7.96 7.20 7:52 7.61 NA 5.09
86-GW33IW 12.77 NA NA 6.24 6.53 6.35 6.42 6.75 6.02 6.03 6.74 6.43 NA 451
Notes:

b = Top of PVC well casing expressed in feet above mean sea level

@ = Monitoring well labeled as intermediate well but installed as shallow well in the surficial aquifer.
SWL = Static Water Level taken from top of PVC well casing

SWE
NA

Static Water Elevation expressed in feet above mean sea level
Data not available

!




TABLE 3-3

SUMMARY OF WATER LEVEL MEASUREMENTS
AIR SPARGING - SITE 86

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Depth to Water Measurements (ft.)

Groundwater Elevations (ft. msl)

Groundwater Elevation Change

Change from

Change from

Top of 02/02/2005 02/02/2005 January to 3hrs after Change from
Casing (3hrs. After (3hrs. After 3hrs after  |startup to after| January to after
Well ID Elevation 10/18/2004]  1/31/2005 startup) 3/2/2005)  10/18/2004]  1/31/2005 startup) 3/2/2005  startup shutdown shutdown
86-GW28TW 15.8 NM NM NM 8.42 NM NM NM 7.38 NM NM NM
86-GW311W 15.73 8.39 NM NM 8.74 7.34 NM NM 6.99 NM NM NM
86-GW32IW | 14.72 7.32 NM NM 9.63 7.4 NM NM 5.09 NM NM NM
86-GW33IW 12.77 NM NM NM 8.16 NM NM NM 4.61 NM NM NM
86-GW35TWA 13.58 6.5 6.21 0 8.72 7.08 7.37 13.58 4.86 6.21 8.72 251
{ss-Gw3SIWB 13.62 6.54 6.43 0 8.63 7.08 7.19 13.62 4.99 6.43 8.63 2.2
86-GW35IWC 13.59 6.42 6.3 0 8.35 717 7.29 13.59 5.24 6.3 8.35 2.05
86-GW36IWA 13.55 6.8 6 2.68 8.5 6.75 71.55 10.87 5.05 3.32 5.82 2.5
86-GW36IWB 13.38 6 5.88 1.63 8.4 7.38 7.5 11.75 4.98 4.25 6.77 252
86-GW36IWC 13.3 6.21 5.75 0 8.3 7.09 7.55 13.3 5 5.75 8.3 2.55
86-GW37IWA 14.43 7.05 6.81 2.8 9.45 7.38 7.62 11.63 4.98 4.01 6.65 2.64
86-GW37IWB 14.49 7.15 6.9 292 9.56 7.34 7.59 11.57 4.93 3.98 6.64 2.66
86-GW37IWC 14.35 7 6.84 2.02 9.49 7.35 7.51 12.33 4.86 4.82 7.47 265 |
86-GW38IWA 15.55 8.01 7.72 3.61 10.38 7.54 7.83 11.94 5.17 4.11 6.77 2.66
86-GW38IWB 15.6 8.06 7.81 3.78 10.32 7.54 7.79 11.82 5.28 4.03 6.54 2.51
86-GW3SIWC |  15.83 8.18 8.08 31 10.74 7.65 7.75 12.73 5.09 4.98 7.64 2.66




TABLE 3-4

SUMMARY OF HYDRAULIC CONDUCTIVITY ESTIMATES

SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)

MCB CAMP LEJEUNE, NORTH CAROLINA

Hydraulic Conductivity Estimate

Well Name Test Date R1 R2 R3 F1 F2 F3 F4 Avg. Lithology
318-MW01 4/4/2004 0.4 0.4 NT NT 0.4 NT NT 0.4 |F SAND, little to some silt, trace clay
318-MW02 4/4/2004 1.0 1.2 NT 1.0 1.0 NT NT 1.0 |F SAND, little silt/SILT, some f sand N
318-MW03 4/4/2004 0.9 0.8 NT 1.0 1.0 NT NT 0.9 |F SAND, trace silt/SILT, some f sand —_—
86-MW25IW 4/4/2004 2.3 5.9 NT 3.0 38 | NT NT 3.8 |silty SAND, trace clay
86-MW27IW 4/4/2004 4.3 3.8 NT 5.3 7.4 NT NT 5.2 |F/M SAND, trace to little silt/F SAND, little to some silt
318-MWO06 2/20/2005 0.8 0.8 NT 0.9 0.6 NT NT 0.8 |F SAND, little silt/SILT, some f sand
Average shallow hydraulic conductivity at SWMUs 303/31§ 2.0
318-MW06DW 2/20/2005 NR 1.5 1.8 NR NR 1.6 1.9 1.7 |Castle Hayne Formation (C-H)
318-MW05DW 2/20/2005 1.7 1.0 NT 4.9 3.6 NT NT 2.8 |Castle Hayne Formation(C-H) |
318-MWO04DW 2/20/2005 6.4 4.9 NT 9.6 7.6 NT NT 7.1 |Castle Hayne Formation (C-H)
Average deeper hydraulic conductivity at SWMUs 303/318 39 |

Notes:

K values are in feet per day (ft/day)

"R1" refers to rising-head test #1, "F2" refers to falling-head test #2, etc.
NT - No test preformed

NR - No test recorded (test re-run)

C-H - Sediments of the Castle Hayne aquifer



TABLE 3-5

SUMMARY OF GEOTECHNICAL LABORATORY RESULTS
SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB CAMP LEJEUNE, NORTH CAROLINA

Depth Plastic | Liquid | Plasticity Specific Vertical
Sample ID (ft-bgs) Limit Limit Index | Moisture | Gravity | Permeability | Classification | Modified Bermeister Classification
(%) (ft/day) (USCS)
SWMU318-MW02 4.0-6.0 16 31 15 21.2 2.59 0.00004 SC SILT and fine SAND, trace medium to
coarse sand o

SWMU318-MWO03A 6.0-8.0 18 39 21 23.2 2.55 0.011 SC fine SAND and SILT, trace medium to
| coarse sand and fine gravel

SWMU318-MWO03B 6.0 - 8.0 NP NA NA 4.5 2.64 0.080 SM fine to coarse SAND, some silt, trace to
little fine to medium gravel
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4.0 SITE ASSESSMENT AND EVALUATION

To adequately assess the impact (if any) that historic and present operations may have had on a
site, analytical results from samples of soil and groundwater collected during the RFI were
evaluated. This included reviewing information regarding data quality, selection of the proper
criteria used for comparison of the analytical data, and evaluating those analytical results that
exceeded comparison criteria and were related to SWMU operations. This section discusses this

evaluation.

4.1 Data Quality

The following sections present a summary of the data validation/usability assessment as well as a
discussion of non-SWMU related contaminants. The purpose of this section is provide confidence
in the reliability of the data and to eliminate any data from the data set that may be naturally

occurring or not related to activities/operations conducted at the SWMU.

4.1.1 Data Validation/Usability Assessment

Data quality evaluations were conducted by Intergrate, Inc and e*data, inc. Intergrate, Inc.
conducted the data validation for the first and second phases of the RFI, and e*data, inc.
performed data validation on the most recent phase of the investigation. Laboratory analytical
results were evaluated to assess the technical adequacy and usability of the data. Validation of the
data, through established procedures, served to reduce the inherent uncertainties associated with
its usability. The data were technically reviewed based on the specifications set forth in the most
recent version of the USEPA National Functional Guidelines. Level M-3 (organics) and IM-2
(metals) technical reviews were performed and included a review/evaluation of the laboratory
reporting forms, raw data, instrument printouts, run logs, and supporting data provided by the

laboratory.

The analytical data tables included in Section 4.3 indicate which results are considered non-
compliant when compared to the requirements set forth in the aforementioned guidelines. The
majority of these non-compliant results represents minor quality control problems and do not
affect data usability. In most cases, these problems are typical analytical difficulties or are the

result of sample matrix problems. The non-compliant results have been “qualified” with an
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associated explanatory note to clarify the analytical results. The typical qualifiers used included

the following:

o J Estimated result; result may not be accurate or precise
o U Not detected
e Ul Not detected. The reported value may not be accurate or precise.

e D Sample result is diluted.

Data qualified as "J" were retained as estimated values. Estimated analytical results within a data
set are common and considered usable by the USEPA. Data may be qualified as estimated for
several reasons, including an exceedence of holding times, high or low surrogate recovery, or
intra-sample variability. In addition, values may be assigned an estimated "J" qualifier if the
reported value is below the Contract Required Detection Limit (CRDL) or the Contract Required
Quantitation Limit (CRQL). No data were rejected. Overall, the data generated are usable, as

qualified, for its intended use. The data validation reports are included as Appendix F.

Split samples were collected during the RFI to assess the reliability of the mobile laboratory data.
Samples were split and analyzed via SW-846 Method 8260B by Katadin Analytical Services, Inc.
Tables 4-1 and 4-2 present the soil sample split data. While there is no guidance on comparison
of split sample data, a rule-of-thumb of 50% relative percent difference (RPD) for soil is
considered adequate. The RPD is calculated by subtracting the mobile laboratory concentration
from the fixed-based laboratory concentration, then dividing this number by the sum of the
mobile and fixed-based concentrations, dividing the result of this calculation by 2, then

multiplying by 100.

For the data collected in 2004, there were three soil sample splits collected and both the fixed-
based and mobile laboratory reported non-detect for most VOCs. The mobile laboratory detected
m/p xylenes while the fixed-based laboratory did not, resulting in an RPD of approximately 28%.
However, this RPD may be misleading because the mobile laboratory detected concentration for
m/p xylenes was below the detection limits for the fixed-based laboratory. Both Laboratories
detected toluene, with an RPD of nearly 37%. Both values fall within the expected RPD range

and there is excellent agreement between the non-detects in each of the samples.
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The 2005 soil data was similar to the 2004 data. There were five samples collected for split
sample analysis. Of the ten compounds detected in the split samples, four were not included in
the list of compounds analyzed by the fixed-based laboratory, and two were not included in the
list of compounds analyzed by the mobile laboratory, leaving four compounds to compare.
Although the RPD for these four compounds ranged from 0% to nearly 50%, in all but one case
the compound was detected by the mobile laboratory at a concentration below the detection limit
of the fixed-based laboratory. The only exception was sample SWMU318-SB26-02, where trans-
1,2-DCE was detected in the sample sent to the fixed-based laboratory and detected at 3J pg/kg
and the mobile laboratory did not detect this compound. The RPD was calculated to be nearly

20%, well within the acceptable range.

Tables 4-3 and 4-4 present the groundwater sample split data collected in 2004 and 2005,
respectively. Because groundwater is expected to be more homogeneous, a 40% RPD is
considered acceptable for groundwater. Table 4-3 provides a comparison of the six split samples
collected in 2004, comparing 16 VOCs, for a total of 144 comparison pairs. In each case that a
constituent exceeded 20% RPD, it was observed that either the fixed-based or mobile laboratory
did not detect the constituent because it was below the method detection limit for that laboratory.
In each of these cases, the laboratory with a lower detection limit for a given sample was able to
detect a VOC, generally at estimated levels. Rather than laboratory error, these high RPDs can be
attributed to comparing relatively high detection limits (e.g., 10 ppb) to relatively low detections
(e.g., 1 ppb). The remaining comparisons resulted in a RPD of approximately 17% or less. This

indicates very good correlation between the two laboratories for positive detections.

The 2005 groundwater split sample data is compared on Table 4-4. This data is very similar to
the 2004 data except that the RPD for those constituents that were detected by both laboratories
was slightly higher. Instead of comparison of these detected constituents being less than
approximately 17%, the 2005 data approached 29%. This RPD is still within the acceptable
range and therefore, indicates good correlation between the two laboratories for the positively
detected compounds. The split data collected during the three phases of the RFI indicates that the
mobile laboratory data is sufficient for determining the nature and extent of contamination at

SWMUs 303/318.
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The mobile laboratories used for all three phases of the RFI were able to achieve detection limits
below the North Carolina Administrative Code (NCAC) 2L Standard for most of the constituents
of concern. In soils, detection limits for some compounds were above NCAC 2L Standard,
including benzene, methylene chloride, tetrachloroethene (PCE), and bromoform. In
groundwater, detection limits for some compounds were above NCAC 2L Standard, including

benzene, bromodichloromethane, bromoform, hexachlorobutadiene, PCE, and vinyl chloride.

Current analytical methods cannot achieve the parts per trillion (ppt) necessary to detect vinyl
chloride below the NCAC 2L Standard. Detection limits below the NCAC 2L standard can be
achieved for PCE in situations were interferences are limited. Thus, in accordance with NCAC
2L Groundwater Quality Standards, the extent of PCE and vinyl chloride are to “practical

quantitation limits” (detection limits).

4.1.2 Non-SWMU Related Contaminants

Some constituents detected in soil and groundwater at the SWMU can be attributed to non-
SWMU related conditions or activities. Two primary sources of non-SWMU related results
include laboratory contaminants and naturally occurring inorganic elements. A discussion of

non-SWMU related contaminants is provided in the sections that follow.

Laboratory Contaminants

Blank samples (e.g., equipment rinsate blanks, field blanks, laboratory blanks) provide a measure
of contamination that has been introduced into a sample set during the collection, transportation,
preparation, and/or analysis of the samples. To remove non-SWMU related contaminants from
further consideration, the data validator compared concentrations of constituents detected in the

blanks to concentrations of the same constituents detected in the environmental samples.

Common laboratory contaminants (i.e., acetone, 2-butanone, methylene chloride, toluene, and
phthalate esters) were considered as positive results in the environmental samples only when
observed concentrations exceeded ten times the concentration detected in the associated blank(s).
If the concentration of a common laboratory contaminant was less than ten times the
concentration detected in the associated blank(s), then it was concluded that the constituent was

“Not Detected” in that particular sample (USEPA, 1989a). Methylene chloride and toluene were
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the only common laboratory contaminants detected in any of the blank samples. Methylene
chloride was detected in all five trip blanks submitted for analysis and toluene was detected in

equipment rinsate blank samples ER01-020205 and ER04-020805.

Other constituents detected in blanks that are not considered common laboratory contaminants
were considered as positive results in the environmental samples only when observed
concentrations exceeded five times the concentration detected in the associated blank(s) (USEPA,
1989a). Constituent concentrations less than five times the concentration detected in the
associated blank(s) were considered to be “Not Detected” in that sample. A summary of
constituents detected in the equipment rinsate blanks, trip blanks, and field blanks are provided in

Appendix F.

Field Blank sample number FB03-021805 was collected from a potable water source located
adjacent to the wash pad and used for decontamination of drilling and sampling equipment via
steam cleaning. This sample contained the majority of the compounds that were detected in the
blank samples. This field blank contained detectable levels of bromodichloromethane,
chloroform, dibromochloromethane, arsenic, barium, mercury, selenium, and silver. The
bromodircloromethane, chloroform, dibromochloromethane are likely the result of chlorination
process for potable water sources. The inorganics detected in this sample were all below the

NCAC 2L groundwater standard.

Naturally-Occurring Inorganic Elements

Naturally occurring inorganic elements occur ubiquitously in soil and groundwater and
distinguishing between background concentrations and SWMU-related concentrations can be
difficult. As a result, a Base background soil study and Area of Concern (AOC) background soil
study were conducted at the Base in June and July 2000. A Base background groundwater study
was conducted in March and April 2002.

The Base background soil study (Baker, 2001a) included surface and subsurface soil sampling at
50 borings advanced in areas that had no known history of any activity that may have biased
inorganic concentrations in the soils. The samples were analyzed for Target Analyte List (TAL)
metals. There were observed differences between the data sets but these differences were

primarily based on the soil type within each soil horizon. As the soils were separated into data
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sets based on soil type, it became apparent that the majority of detected constituents were more
prevalent in fine-grained soils (clay and silts) than in coarse-grained soils (sands). This was an

expected finding since metals are known to adsorb onto clays through formation of ionic bonds.

The purpose of the AOC background soil study (Baker, 2001b) was to establish background
concentrations of inorganics for the group of SWMUs located within the AOCs that would be
representative of conditions immediately surrounding the SWMU. An inorganic constituent
could be eliminated as a COPC if its concentration is less than the AOC background value for
that constituent; arguing that the concentration is a result of Base activities in that AOC and is not
directly associated with the SWMU. The AOCs were established based on geographical location,
geology, and type of SWMU(s). Surface and subsurface soil samples were collected from 165
borings and analyzed for TAL metals.

The background groundwater study (Baker, 2002) included installing temporary monitoring wells
at 25 locations selected to provide spatial coverage across the Base. Two clustered wells were
installed at each location. Each cluster contained one shallow well (upper surficial aquifer) and
one deeper well (lower surficial aquifer) for a total of 50 temporary wells. Groundwater samples
were collected from each well and analyzed TAL metals. In general, similar inorganic
constituents were detected in both the shallow and deeper portions of the surficial aquifer.
However, the deeper portion of the surficial aquifer appeared to exhibit higher concentrations of

metals than the shallow portion.

Statistical analyses were performed on the soil and groundwater data sets to determine the
underlying distribution of the data, identify outliers, determine means and standard deviations,
and compare data sets of different lithology and depth. The surface and subsurface soil data sets
were then segregated according to soil type. The groundwater data set was segregated according

to depth.

4.2 Comparison Criteria and Standards

To assist in evaluation of the laboratory analytical results and extent of contamination, the
concentrations of constituents detected in soil were compared to USEPA Region IX Preliminary
Remediation Goals (PRGs) and North Carolina Soil-to-Groundwater Concentrations (STGCs).

Concentrations of constituents detected in groundwater were compared to North Carolina Water
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Quality Standards for Groundwater (2L Standards) and USEPA Region IX Tap Water PRGs. As
a secondary comparison, metals detected in soil and groundwater at concentrations exceeding the
regulatory-driven screening criteria (e.g., PRGs, STGCs, 2L Standards) were compared to Base-
wide and/or AOC-specific background screening values. A brief explanation of the criteria used

for comparison of the SWMU-specific data is presented below.

USEPA Region IX Industrial Soil and Tap Water PRGs

USEPA Region IX PRGs (USEPA, 2004) are risk-based tools used to screen constituents in
environmental media, trigger further investigation, and/or provide an initial cleanup goal if
applicable. They are being used to streamline and standardize all stages of the risk decision-
making process. The PRGs combine current EPA toxicity values with “standard” exposure
factors to estimate constituent concentrations in environmental media (soil, water, and air) that
are considered protective of humans, including sensitive groups, over a lifetime. Constituent
concentrations above these levels would not automatically trigger a response action; however,
exceeding a PRG suggests that further evaluation of the potential risks that may be posed by site

contamination is appropriate.

Given the land use of SWMUSs 303/318 and surrounding area, use of the industrial PRGs for soil

was considered appropriate.

North Carolina STGCs

North Carolina STGCs (NC, 2005) are soil screening levels protective of groundwater and are
based on the current 2L Standards or Interim Maximum Allowable Concentrations (IMACs). If
there are no 2L Standards or IMAC values, a soil-to-groundwater concentration can be calculated
based on the recommended 2L Standard, or if a recommended 2L Standard is not available, the

Maximum Contaminant Level Goals (MCLGs), which are based on a 10 carcinogenic risk.

North Carolina 2L Standards

NCAC 2L Standards (NC, 2005) are maximum allowable concentrations resulting from any

discharge of contaminants to the land or waters of the state, which may be tolerated without
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creating a threat to human health or which otherwise render the groundwater unsuitable for its

intended purpose.

Base Background (Soil and Groundwater)/AOC-Specific Background (Soil)

Based on statistical evaluation of the background data sets, metals frequently detected in soil and
groundwater were either normally or log-normally distributed. Metals with frequent non-
detections were considered neither normally or log-normally distributed. In the later case, the
underlying distribution was assumed to be normal. Background values for metals with a normal
or assumed normal distribution pattern (neither normally or log-normally distributed) were
calculated based on the arithmetic mean plus two standard deviations. Background values for
metals with a lognormal distribution pattern were calculated based on the log arithmetic mean
plus two standard deviations. The combined surface soil, sand subsurface soil (Baker, 2001a),
and uppermost and lowermost surficial groundwater (Baker, 2002) Base background data sets
were used for comparison. In addition, the AOC 2 background data set for surface and

subsurface soil (Baker, 2001b) was used for comparison.

The following decision process was adopted for this report to screen each constituent to

determine if an evaluation of the nature and extent of that constituent was warranted:

e If a constituent did not exceed the regulatory-driven screening values (e.g., PRGs,
STGCs, 2L Standards), then it was considered as a constituent below screening levels

that requires no further action. An evaluation of the nature and extent was not discussed.

e If a constituent exceeded the regulatory-driven screening values and background
screening values (metals only), that constituent may be attributable to past practices at the

SWMU, and an evaluation of the nature and extent was discussed (see Section 4.4).

e If a constituent exceeded the regulatory-driven screening values, but not the background
screening values (metals only), that constituent was considered present at background
concentrations and an evaluation of the nature and extent was not discussed even though

the constituent exceeded the regulatory-driven screening values.
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e If a constituent exceeded the background screening values (metals only), but not the
regulatory-driven screening values, that constituent might be a SWMU-related
contaminant, but poses no risk to human health or groundwater. An evaluation of the

nature and extent was not discussed.

It should be noted that human health and ecological risk assessments generally follow guidelines
that are independent of any discussion regarding the nature and extent of contamination. Thus,
the list of COPCs may differ between the nature and extent and the risk assessments. Resolution

of any differences will be performed in Section 8.0, Conclusions and Recommendations.

4.3 Analytical Results

This section discusses the analytical results for SWMUs 303/318. The analytical results tables
presented in this section include only those constituents that were detected (i.e., “Hits™); the
tables do not include results for every constituent analyzed. Complete sets of analytical results
are included as Appendix F. This report includes the analysis of SWMU 318 data only. The
most recent LTM data from the downgradient Site 86 was included to support the analysis of
SWMU 318 data and is included in Appendix F. The Amended RI data from Site 86 was not
included since it is now at least three years old compared with the SWMU 318 data.
Consequently, constituent distribution patterns rendered herein do not represent known conditions

at Site 86.

Isopleth maps were used to depict the distribution of constituents within soil. Only three
constituents were modeled. They included naphthalene, isopropylbenzene, and butylbenzene.
They were chosen because they are the most widely distributed constituents and exhibit the
highest concentrations. Other constituents did not exceed screening criteria or were not
distributed in any discernable pattern, and therefore were not modeled. Naphthalene and
butylbenzene were detected throughout the soil zone. Isopropylbenzene was detected mainly in
surface soil samples, with only one detection in subsurface soil. Consequently, the distribution of

isopropylbenzene was only modeled in surface soil.

The constituent distributed was modeled using the Kriging algorithm in Surfer v7.0 software.
Multiple algorithms were examined, however the Kriging solution showed the best fit to the data.

A logarithmic distribution was used.
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For groundwater detections, five constituents were selected to depict their distribution pattern.
They were benzene, naphthalene, trichloroethene (TCE), cis-1,2-dichloroethylene (cis-1,2-DCE),
and vinyl chloride. As with the compounds modeled in the soils, these constituents were chosen
because they are the most widely distributed constituents and exhibit the highest concentrations.
Other constituents did not exceed screening criteria or were not distributed in any discernable

pattern.

The constituent distributed was modeled using the Kriging algorithm in Surfer v7.0 software. As
with the soil data, multiple algorithms were examined with the Kriging solution showing the best
fit to the data. Again, a logarithmic distribution was used. Additionally, the data pattern
appeared to exhibit an anisotropy (along an approximately east-west line). For the Kriging

algorithm, this translated to an anisotropy factor of 0.6 at a -70° angle.

In order to get a complete evaluation of the site, the data used in the modeling represent multiple
points in time. Groundwater grab samples from borings GW01 through GW30 were collected in
2004 and additional grab samples (GW31 through GW51) were collected in 2005. Permanent
groundwater monitoring wells were sampled in both 2004 and 2005. Some wells were sampled
multiple times and others were not. In the cases where the wells were sampled multiple times,

the most recent data available was used for this modeling exercise.

4.3.1 Surface Soil

Surface soil samples from 26 locations were analyzed for VOCs, SVOCs, and/or metals. Mobile
Laboratory analytical results for positive detections are presented on Table 4-5 and the fixed-

based analytical results for positively detected constituents are listed on Table 4-6.

Volatile Organic Compounds

Nineteen VOCs were detected in one or more of the surface soil samples. Of these 19 VOCs, the
following four constituents were detected at concentrations that exceeded the established

regulatory-driven screening values:

e Butylbenzene — Butylbenzene was detected in five of the surface soil samples at

concentrations ranging from 976 to 31,700 pg/kg. The detected concentrations in
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samples SWMU318-SB07-00 and SWMU318-SB08-00 exceeded the North Carolina
STGC (4,310 pg/kg). The distribution of this compound in the surface soils is illustrated
on Figure 4-1.

e Isopropylbenzene — Isopropylbenzene was detected in 3 of the surface soil samples at
concentrations ranging from 384 to 1,786 ug/kg. The detected concentration in sample
SWMU318-SB02-00 (1,786 pg/kg) exceeded the North Carolina STGC (1,680 pg/kg).

The distribution of isopropylbenzene is depicted on Figure 4-2.

e Naphthalene — Naphthalene was detected in seven of the surface soil samples at
concentrations ranging from 1.1J to 57,800 pg/kg. Five of the seven detections were at
concentrations exceeding the North Carolina STGC (585 ug/kg). No concentrations
exceeded the USEPA Region IX PRG. The distribution of naphthalene in surface soils is
depicted on Figure 4-3.

e Tetrachloroethene — Tetrachloroethene was detected in one surface soil sample. The
constituent was detected in sample SWMU318-SB07-00 at a concentration (42 J pg/kg)
exceeding the North Carolina STGC (7.42 pg/kg) but below the USEPA Region IX PRG
(3,422 pg/kg). Given the limited number of detections, the distribution of this compound

in surface soils is not represented on a map.

Semi-Volatile Organic Compounds

Twenty SVOCs (primarily polynuclear aromatic hydrocarbons [PAHs]) were detected in one or
more of the surface soil samples. Of these 20 SVOCs, benzo(a)anthracene (350 J ug/kg),
benzo(a)pyrene (380 J upg/kg), and naphthalene (2900 upg/kg) were detected in sample
SWMU318-SB01-00 at concentrations exceeding the North Carolina STGCs. In addition,
benzo(a)pyrene exceeded the USEPA Region IX PRG. The remaining SVOCs detected in the
samples did not exceed the established regulatory-driven screening values. Table 4-6
summarized the detected SVOCs and demonstrates the distribution of SVOC exceedences in
surface soil. Given the limited number of detected compounds, maps illustrating the distribution
of detected compounds were not developed. However, it should be noted that the sample
containing these SVOCs was located directly beneath the wash pad in the vicinity of the sample

locations where the VOCs were detected at concentrations exceeding criteria.
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Metals

Each of the eight RCRA metals were detected in one or more of the surface soil samples. Of
these eight metals, the following two exceeded the regulatory-driven screening values, as well as

the background screening values:

e Arsenic — Arsenic was detected in five of the surface soil samples at concentrations
ranging from 0.48 J to 2.6 mg/kg. The detected concentration in sample SWMU318-
SB09-00 (2.6 mg/kg) exceeded the USEPA Region IX PRG (1.59 mg/kg), as well as the
AOC and Base background screening values (1.71 mg/kg and 0.88 mg/kg, respectively).
The other four detected concentrations did not exceed the regulatory-driven screening
values. A map was not prepared for this constituent since it was detected at a single
location at concentrations exceeding criteria. The detected concentration in sample
SWMU318-SB09-00 was not much higher than demonstrated background concentrations

and is likely the result of naturally occurring or anthropogenic activities.

o Silver — Silver (4.6 J mg/kg) was detected in sample SWMU318-SB01-00 at
concentrations exceeding the North Carolina STGC (0.223 mg/kg), as well as the AOC
and Base background screening values (0.23 mg/kg and 0.37 mg/kg, respectively). Silver
was not detected in the any of the remaining samples. The detection of this compound

appears to be isolated and unrelated to historic operations at the SWMU.

Mercury was detected in two of the surface soil samples at concentrations exceeding the North
Carolina STGC. However, the concentrations were below the background concentrations and

therefore considered not to be a result of SWMU-related activities.

4.3.2 Subsurface Soil

Subsurface soil samples from 29 locations were analyzed for VOCs, SVOCs, total oxidant
demand (TOD), total organic carbon (TOC), and/or metals. The TOD and TOC analyses were for
use in the remedial technology evaluation. These data were collected in case a Corrective
Measure Study (CMS) is required at these SWMUs. Mobile laboratory analytical results for
positive detections are presented on Table 4-7 and the positive detections reported by the fixed-

based laboratory are presented on Table 4-8.
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Volatile Organic Compounds

Twenty-three VOCs were detected by the mobile laboratory in one or more of the subsurface soil
samples. Of these 23 VOCs, only bromoform (5 J pg/kg) and naphthalene (3,630 pg/kg) were
detected in sample SWMU318-SB03-04 at concentrations exceeding the North Carolina STGCs
(1.25 pg/kg and 585 ug/kg, respectively). The remaining VOCs detected in the subsurface soil
samples did not exceed the established screening criteria. It should be noted that this sample was
collected along the southern edge of the wash pad. Figures 4-4 and 4-5 depict the naphthalene

concentrations in the subsurface soils.

Semivolatile Organic Compounds

Twenty-one SVOCs (primarily polynuclear aromatic hydrocarbons [PAHs]) were detected in one
or more of the subsurface soil samples. One of these compounds is naphthalene which was
analyzed by the mobile laboratory as a volatile organic. This compound is in the VOCs list as
well as the SVOCs list. Of the 21 SVOCs, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and dibenzo(a,h)anthracene were detected in sample SWMU318-SB05-03
at concentrations exceeding the North Carolina STGCs. In addition, the detected concentration of
benzo(a)pyrene in this sample also exceeded the USEPA Region IX PRG. Soil boring
SWMU318-SB05 was advanced just north of the center of the wash pad. The remaining SVOCs
detected in the samples did not exceed the screening criteria. Given the limited number of
detected compounds that possessed concentrations in excess of the comparison criteria, a map
was not prepared. These compounds were not detected frequently enough to require that a map

be produced to better explain the pattern of detections.

Metals

Seven metals were detected in one or more of the subsurface soil samples. Of these seven metals,
the following two exceeded the regulatory-driven screening values, as well as the background

screening values:

e Arsenic — Arsenic was detected in 24 of the subsurface soil samples at concentrations
ranging from 1 J to 51 mg/kg. The detected concentration in samples SWMU318-SB04-
02 (51 mg/kg), SWMU318-SB14-03 (37.4 mg/kg), SWMU318-SB15-03 (20.7 mg/kg),

4-13



and SWMU318-SB17-03 (20.8 mg/kg) exceeded the North Carolina STGC (5.24 mg/kg)
and USEPA Region IX PRG (1.59 mg/kg), as well as the AOC and Base background
screening values (13.56 mg/kg and 1.62 mg/kg, respectively). Some of the other detected
concentrations exceeded the regulatory-driven screening values; however, the
concentrations were below AOC and/or Base background screening values. Soil boring
location SWMU318-SB04 is located along the southern edge of the wash pad, and soil
borings SWMU318-SB14, SWMU318-SB15, and SWMU318-SB17 are located along the
eastern edge of Building AS 515.

e Mercury — Mercury was detected in 20 of the subsurface soil samples at concentrations
ranging from 0.03 J to 0.11 mg/kg. The detected concentration in sample SWMU318-
SB06-02 (0.11 mg/kg) exceeded the North Carolina STGC (0.015 mg/kg), as well as the
AOC and Base background screening values (0.07 mg/kg and 0.08 mg/kg, respectively).
This soil boring was advanced off the northeast corner of the wash pad. Some of the other
detected concentrations exceeded the regulatory-driven screening values; however, the

concentrations were below the AOC and/or Base background screening values.

Chromium was detected in six of the subsurface soil samples at concentrations exceeding the
North Carolina STGC. However, the concentrations were below the AOC background screening

value.

4.3.3 Groundwater

Groundwater samples were collected from 51 groundwater grab locations and 17 monitoring
wells during the three phases of the RFI. Thirty grab sample locations and seven wells were
sampled in 2004 and twenty-one grab sample locations and seventeen wells were sampled in
2005. Some of the monitoring wells were sampled in 2004 and then again in 2005. During the
three phases of the RFI, the samples collected from groundwater grab locations and monitoring
wells were analyzed for VOCs, SVOCs, and/or metals. The analytical results are divided into six
tables. Not only are they divided into tables based on depth (shallow, intermediate, and deep
groundwater), they are separated by mobile versus fixed-based laboratory results. Laboratory

analytical results for positive detections are presented on Tables 4-9 through 4-14.
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The following paragraphs discuss the groundwater results. Figures were developed illustrating

the concentrations of benzene, naphthalene, TCE, cis-1,2-DCE and vinyl chloride in each of the

groundwater intervals sampled. These constituents were chosen because they are the most widely

distributed constituents and exhibit the highest concentrations. Other constituents did not exceed

screening criteria or were not distributed in any discernable pattern.

Volatile Organic Compounds

Forty-seven VOCs were detected in one or more of the groundwater samples. Of these 47 VOCs,

the following five VOCs were the prominent constituents detected in groundwater at the SWMU:

Benzene — Benzene was detected in 52 of the groundwater samples at concentrations that
exceeded comparison criteria. The detected concentrations ranged from 0.36 J to 220
png/L. Thirty-eight of the detections were at concentrations that exceeded North Carolina
2L Standard (1 pg/L) and all exceeded the USEPA Region IX Tap Water PRGs (0.35
ug/L). It should be noted that the USEPA Region IX Tap Water PRGs are a very
conservative comparison criteria. These values are developed for water that is intended

for consumption.

Naphthalene — Naphthalene was detected in 27 of the groundwater samples at
concentrations exceeding comparison criteria. These concentrations range from 6.4 ug/L
to 3,040 ug/L. Sixteen of the detected concentrations exceeded the North Carolina 2L
Standard (21 ug/L) and all of these samples contained concentrations exceeding the

USEPA Tap Water PRG (6.20 pg/L).

Trichloroethene — Trichloroethene was detected in 77 of the groundwater samples at
concentrations that exceed comparison criteria. These results range from 0.33 J to 7,120
D ug/L. Forty-three of the detected concentrations exceeded the North Carolina 2L
Standard (2.8 pg/L) and all seventy-six of the detected concentrations exceeded the
USEPA Tap Water PRG (0.03 pg/L).
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e cis-1,2-Dichloroethene — cis-1,2-Dichloroethene was detected in 18 samples at
concentrations ranging from 64 to 840 pg/L. Seventeen of these samples contained
concentrations exceeding the North Carolina 2L Standard (70 pg/L) and all eighteen
exceeded the USEPA Tap Water PRG (60.8 ng/L).

e Vinyl chloride — Vinyl chloride was detected in 35 of the groundwater samples at
concentrations exceeding comparison criteria. The detected results for these samples
range from 0.57 J to 203 pg/L. All of these samples exceeded the North Carolina 2L
Standard (0.015 pg/L) and USEPA Tap Water PRG (0.02 ug/L).

Semivolatile Organic Compounds

Eight SVOCs were detected in one or more of the groundwater samples at concentrations
exceeding comparison criteria. Naphthalene was not included as one of these SVOCs because it
was analyzed as a VOC by the mobile laboratory and was included in the evaluation of VOCs.
The following compounds were prominent constituents in groundwater samples collected during

this investigation:

e Acenaphthene — Acenaphthene was detected in four of the groundwater samples at
concentrations exceeding the North Carolina 2L Standard (80 pg/L). These detections
ranged in concentration from 95 to 280 DJ pg/L. None of the detected concentrations

exceeded the USEPA Tap Water PRG (365 ng/L).

e (Carbazole — Carbazole was detected in seven groundwater samples at concentrations

exceeding the USEPA Tap Water PRG (3.36 pg/L). These results ranged from 9 J to 52

ng/L.
e Dibenzofuran — Dibenzofuran was detected in five of the groundwater samples at

concentrations exceeding comparison criteria. The detected concentrations ranged from

26 to 73 pg/L.
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e 24-Dimethylphenol — 2,4-Dimethylphenol was detected in two of the groundwater
samples at concentrations exceeding comparison criteria. One of the samples
(SWMU318-GW06-01) contained concentrations exceeding both criteria at 990 D ug/L
and the other sample (SWMU318-GW35) contained 370 J pg/L, exceeding the North
Carolina 2L Standard of 140 pg/L but not the USEPA Tap Water PRG (730 ug/L).

e 2-Methylnaphthalene — 2-Methylnaphthalene was detected in eight groundwater samples
at concentrations exceeding comparison criteria. Seven of the detected concentrations
exceeded the North Carolina 2L Standard (14 pg/L) and all eight exceeded the USEPA
Tap Water PRG (6.2 ng/L).

e 4-Methylphenol — 4-Methylphenol was detected in two of the groundwater samples
(SWMU318-GW06-01 and SWMU318-GW35) at concentrations in excess of the North
Carolina 2L Standard (3.5 pg/L).

e 2-Methylphenol — 2-Methylphenol was detected in five samples at concentrations

exceeding the comparison criteria.

e Bis(2-ethylhexyl)phthalate — Bis(2-ethylhexyl)phthalate was detected in three

groundwater samples at concentrations exceeding both criteria.

Given the limited number of detected compounds that possessed concentrations in excess of the
comparison criteria, a map was not prepared. These compounds were not detected frequently

enough to require that a map be produced to better explain the pattern of detections.

Metals

Arsenic was the only constituent detected at a concentration that exceeded any of the comparison
criteria. The detected concentration in sample SWMU318-MWO01 exceeded the USEPA Tap

Water PRG; however, the concentration was below the Base background screening value.

Therefore, metals are not considered a concern in the groundwater media at this SWMU.
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4.4 Nature and Extent of Contamination

To facilitate a comprehensive understanding of the extent of contamination at the SWMU, data
from this RFI was supplemented with long-term monitoring (LTM) data from Site 86 (Appendix
F). The distributions of constituents exceeding screening values in soil and groundwater are

presented on Figures 4-1 through 4-20.

4.4.1 Soil

The extent of soil contamination in the vicinity of the wash pad is based on soil COPCs identified
from the RFI and includes naphthalene, isopropylbenzene, and butylbenzene. These three
COPCs represent the highest and most-frequent detections above the NC STGC. Three distinct
depth intervals were investigated: surface soil, intermediate subsurface soil, and deep subsurface
soil. Surface soil samples were collected from the zero to one foot interval or in some cases,
immediately below the concrete. The deep subsurface soil samples were collected immediately
above the groundwater table (with a depth range generally between 6- and 8-feet bgs). The
intermediate subsurface soil samples were collected in between the surface soil and deep

subsurface soil samples (with a depth range generally between 2- and 4-feet bgs).

Figure 4-1 shows the distribution of butylbenzene concentrations in the surface soils.
Exceedences of the NC STGC are located beneath the concrete wash pad on the western end.
The extent of butylbenzene concentrations in soil that exceed the NC STGC is bounded. There
were no detections of this constituent in the subsurface soils at concentrations exceeding the
comparison criteria. Therefore, the extent of this compound is both horizontally and vertically

delineated.

Figure 4-2 illustrates the distribution of isopropylbenzene in the surface soils. This constituent is
present mainly on the eastern end of the wash pad. Detected concentrations exceeding the NC
STGC are limited to one sample, from boring SWMU318-SB02. Isopropylbenzene did not
exceed the NC STGC in subsurface soils, therefore providing evidence that it is vertically

delineated.
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Figure 4-3 illustrates the concentrations of naphthalene in the surface soils. This constituent was
detected primarily beneath the wash pad. Concentrations exceeding the NC STGC were
identified in samples SWMU318-SB01-00, SWMU318-SB02-00, SWMU318-SB07-00 and
SWMU318-SB08-00. The highest concentrations of the constituent were detected in samples
located on the western end of the wash pad. Naphthalene detections in subsurface soils at
concentrations exceeding comparison criteria are scattered. Concentrations in the intermediate
soil sample depths did not exceed the NC STGC (Figure 4-4). However, there was one sample
that contained naphthalene at a concentration exceeding criteria in the deep soil samples (Figure
4-5). That sample was SWMU318-SB03-04. The extent of naphthalene in soil is generally
bounded. The exception is at soil boring SWMU318-SB03, where the extent is unbounded to the
south. However, it is possible since the detection of naphthalene was not observed in the
intermediate soil sample from this boring, that the detection of this compound in the deep sample
may be the result of groundwater contamination and not the result of soil contamination that has

migrated from the surface.

4.4.2 Groundwater

The extent of groundwater contamination in the vicinity of the wash pad is based on groundwater
COPCs from the RFI and includes benzene, naphthalene, TCE, cis-1,2-DCE, and vinyl chloride.
These five COPCs represent the highest and most-frequent detections above the comparison
criteria. Benzene and naphthalene were chosen as COPCs because they are the most frequently
detected fuel-related constituents above screening criteria and exhibit the highest detections.
TCE exhibits the highest detections, is the most frequently detected constituent above screening
criteria, and represents the parent chlorinated solvent compound. The daughter products of cis-
1,2-DCE and vinyl chloride have also been mapped based on frequency of detection above
screening criteria compared with other daughter products. As stated earlier in this section of the
report, other constituents did not exceed screening criteria or were not distributed in any

discernable pattern.

Three distinct depth intervals were evaluated as part of this RFI. These depth intervals were 10 to
14 feet bgs, 25 to 34 feet bgs, and 40 to 44 feet bgs. The data combines SWMUs 303/318 RFI
data and Site 86 Amended RI data. The depth intervals are slightly different between the RFI and
RI. Thus, the intermediate interval consists of the 25 to 29 feet interval from the RFI and the 30
to 34 feet interval from the Site 86 Amended RI.
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Fuel and chlorinated solvent related contamination is evident in groundwater. The extent of
benzene, naphthalene, TCE, cis-1,2-DCE, and vinyl chloride, concentrations in groundwater are
shown on Figures 4-6 through 4-20. It is evident in the figures that constituents related to
SWMUs 303/318 have migrated onto IR Site 86 and have now commingled with the chlorinated
solvent contamination associated with IR Site 86. Only those portions of the IR Site 86 plume
relating to SWMUSs 303/318 commingling are shown on the figures.

Contamination in shallow groundwater (10 to 14 feet bgs) is relatively low compared with other
depth intervals. Figures 4-6 and 4-7 show the extent of benzene and naphthalene in groundwater.
The highest detections of both benzene and naphthalene can be observed at borings on the west
and east sides of the wash pad. Both plumes have a west to east trend with the majority of the
constituent’s concentrations being detected beneath Building AS515. Given the fact that
groundwater primarily travels north to northeast under normal conditions, this trend lends some
credence to the suspicion that past activities prior to the construction of Building AS515, the
wash pad, and the SWMUSs, may have been responsible for some of the contamination detected at

the site.

Figure 4-8 shows that TCE concentrations in the shallow groundwater are distributed in a bi-
nodal pattern. But much like benzene and naphthalene, the distribution of this constituent has a
west to east trend. As with benzene and naphthalene, it is suspected that this contaminant may
have not been released to the environment as a result of SWMU-related activities, but rather as a
result of activities conducted prior to the construction of the SWMU and the structures adjacent to
it. The extent of cis-1,2-DCE in shallow groundwater is broader than TCE, which is expected
given it is a degradation product of TCE and is also more mobile. The distribution of this
constituent appears to show evidence that the groundwater flow direction may be affecting the
shape of this plume as indicated in Figure 4-9. Figure 4-10 shows that positive detections of
vinyl chloride are limited to SWMU318-GW06, which also exhibits TCE and cis-1,2-DCE
concentrations above NC 2L Standards. These figures also show that contamination in shallow
groundwater has generally been sufficiently bounded horizontally. The only exception is the

detection of TCE in the groundwater sample collected from SWMU318-MWO07.

The highest concentration and most extensive levels of contamination are observed in the
intermediate groundwater interval (25- to 34-feet bgs). Figure 4-11 shows that the highest level
of benzene (above 100 ppb) occurs at boring SWMU318-GW 15, immediately below some of the
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highest levels of benzene detected in the shallow groundwater. As with the shallow plume, the
intermediate plume for this constituent trends west to east in the vicinity of the SWMUs and the
wash pad, and also to the north and northeast indicating that predominant groundwater flow is
affecting the shape of the plume. Figure 4-12 shows that the highest level of naphthalene (above
1,000 ppb) also occurs in the vicinity of boring SWMU318-GW15 and again tends to have a west

to east trend like its shallow counterpart.

Figure 4-13 shows that TCE in this intermediate zone is extensive. The highest levels of TCE are
just north of Building AS515, the SWMU s, and the washpad. This band of high concentrations
trend west to east with a northeastern component. The figure also shows TCE in groundwater at
Site 86 (which is at a slightly deeper depth), with a “hot spot” located northeast of the Crash and
Rescue building. Given the predominant northeasterly groundwater flow direction (Section
3.3.2), it is apparent that TCE has encroached on Site 86 and is commingling with Site 86
groundwater contamination. Figure 4-14 shows that the extent of cis-1,2-DCE is similar to TCE,
but its concentrations are lower (less than 1,000 ppb). A west to east distribution pattern is
evident once again for this constituent. Cis-1,2-DCE also commingles with groundwater
contamination at Site 86. The extent of vinyl chloride is similar to cis-1,2-DCE but at lower
concentrations than cis-1,2-DCE (generally less than 100 ppb) as depicted on Figure 4-15.
Elevated detections appear somewhat scattered but a west to east trend is again noticeable. As
with the shallow plumes, the intermediate plumes provide little evidence that they may have
originated from activities at the SWMU s, but the west to east trends they display would be likely
given the past activities conducted prior to the construction of the SWMUs and the surrounding
structures. Hence, lending credence once again to the theory that these constituents are not

SWMU-related.

The concentrations of these five constituents are significantly lower in samples collected from the
deepest sampled interval (40 to 44 feet bgs); however, detections are still above NC 2L Standards
for some constituents. Figure 4-16 shows that benzene was detected in a few samples collected
from this interval, and Figure 4-17 shows the same for naphthalene. Figures 4-18, 4-19, and 4-20
depict concentrations of TCE, cis-1,2-DCE and vinyl chloride in the deepest samples collected as
part of this RFI. An interesting pattern is observed when these figures are reviewed. Spotty
detections of benzene, naphthalene, and TCE may be indicating that the semi-confining unit
(Belgrade formation) may be leaking contamination through in particular areas thus letting

contamination travel downward in localized areas and yet holding it back in other areas. The
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other noticeable trend is that when figures 4-18, 4-19, and 4-20 are laid over each other, it
becomes obvious that the cis-1,2-DCE and vinyl chloride is the byproduct of TCE
biodegradation.
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TABLE 4-1

FIXED-BASED AND MOBILE LABORATORY COMPARISON - SOIL 2004

SWMU 318

RCRA FACILITY INVESTIGATION (CTO-0041)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SOIL SAMPLES
Site Sample I.D. SWMU318-SB02-00 SWMU318-SB06-00 SWMU318-SB04-01
Sample Date 3/16/2004 3/16/2004 3/16/2004
Laboratory Fixed-Base| Mobile | RPD |Fixed-Base| Mobile RPD |Fixed-Base| Mobile | RPD
Volatiles (ug/kg)
1,1,1-Trichloroethane 500U 119 U| 0.00 10U 12 U 0.00 10U 59 U] 0.00
1,1-Dichloroethane 500U 119 Ujp 0.00 10 UJ 12 U 0.00 10 UJ 5.9 U| 0.00
1,1-Dichloroethene 500 U 119 U| 0.00 10 UJ 12 U 0.00 10 UJ 59 U] 0.00
Benzene 500U 119 U| 0.00 10U 12 U 0.00 10U 5.9 U} 0.00
cis-1,2-Dichloroethene 500U 119 U| 0.00 10U 12 U 0.00 10U 5.9 Ul 0.00
Ethyl Benzene 500 U 119 U] 0.00 10U 12 U 0.00 10U 5.9 U| 0.00
m/p-Xylenes 500U 238 U} 0.00 10U 25 U 0.00 10U 2.8 J| 28.13
Methylene Chloride 500U 119 U| 0.00 10U 12 U 0.00 10U 12 U} 0.00
0-Xylene 500U 119 U| 0.00 10U 12 U 0.00 100 59 U} 0.00
Tetrachloroethene 500 U 119 U} 0.00 10U 12 U 0.00 10U 5.9 U| 0.00
Toluene 500U 119 U} 0.00 10U 12 U 0.00 097 59 J| 36.76
trans-1,2-Dichloroethene 500 U 119 U} 0.00 10U 12 U 0.00 10U 5.9 Ul 0.00
Trichloroethene 500 U 119 U] 0.00 10U 12 U 0.00 10U 5.9 Ul 0.00
Notes:

U - Not detected
J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




TABLE 4-2

FIXED-BASED AND MOBILE LABORATORY COMPARISON - SOIL 2005

SWMU 318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Site Sample 1.D.

SWMU318-SB16-00

SWMU318-SB20-00

SWMU318-SB21-02

Sample Date 2/4/2005 2/3/2005 2/3/2005

Laboratory Fixed-Base Mobile RPD Fixed-Base Mobile RPD Fixed-Base Mobile RPD
Volatiles (ug/kg)

1,2,3-Trichlorobenzene NA 0.78 1 0.00 NA 0.827 0.00 NA 60U 0.00
1,2,4-Trichlorobenzene 11U 0.657 44 .42 12 UJ 0.56 1 45.54 120 6U 0.00
1,2,4-Trimethylbenzene NA 2U0 0.00 NA 0.59 7] 0.00 NA 3U0 0.00
1,2-Dichloroethylene (total) 11U NA 0.00 12 UJ NA 0.00 12U NA 0.00
1,3,5-Trimethylbenzene NA 2U0 0.00 NA 04717 0.00 NA 30U 0.00
Acetone 11U NA 0.00 12 UJ NA 0.00 117 NA 0.00
cis-1,2-Dichloroethene 11U 10 0.00 12 UJ 10 0.00 12U 10 0.00
Naphthalene 390 U 60U 0.00 NA 1.117 0.00 NA 6U 0.00
n-Butylbenzene NA 20 0.00 NA 20 0.00 NA 30U 0.00
trans-1,2-Dichloroethene 11U 10U 0.00 12 UJ 10U 0.00 12U 10 0.00

Notes:
U - Not detected
J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

Please note: Mobile laboratory analyzed napthalene using volatile purging analysis,
fixed base laboratory analyzed napthalene using the semivolatile extraction method.

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




TABLE 4-2

FIXED-BASED AND MOBILE LABORATORY COMPARISON - SOIL 2005

SWMU 318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Site Sample 1.D. SWMU318-SB23-02 SWMU318-SB26-02

Sample Date 2/3/2005 2/4/2005

Laboratory Fixed-Base Mobile RPD Fixed-Base Mobile RPD
Volatiles (ug/kg)

1,2,3-Trichlorobenzene NA 137 0.00 NA 6U 0.00
1,2,4-Trichlorobenzene 11U 1.17J 40.91 120 0461 46.31
1,2,4-Trimethylbenzene NA 0.64 1 0.00 NA 30 0.00
1,2-Dichloroethyiene (total) 11U NA 0.00 21 NA 0.00
1,3,5-Trimethylbenzene NA 2U 0.00 NA 30 0.00
Acetone 817 NA 0.00 107 NA 0.00
cis-1,2-Dichloroethene 11U 10 0.00 18 071 46.26
Naphthalene 400 U 1.37 49.68 430 U 6U 0.00
n-Butylbenzene NA 0.611J 0.00 NA 3U 0.00
trans-1,2-Dichloroethene 110 10 0.00 37 10U 19.79

Notes:
U - Not detected
J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

Please note: Mobile laboratory analyzed napthalene using volatile purging analysis,
fixed base laboratory analyzed napthalene using the semivolatile extraction method.

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




TABLE 4-3

FIXED-BASED AND MOBILE LABORATORY COMPARISON - GROUNDWATER 2004
SWMU 318
RCRA FACILITY INVESTIGATION (CTO-0041)

MCB, CAMP LEJEUNE, NORTH CAROLINA

GROUNDWATER SAMPLES
Site Sample ID SWMU318-GW01 SWMU318-GW04-01 SWMU318-GW07
Sample Date 3/19/2004 3/18/2004 3/18/2004
Laboratory Fixed-Base Mobile RPD Fixed-Base Mobile RPD Fixed-Base Mobile RPD
Volatiles (ug/L)
1,1,1-Trichloroethane 10U 20 0.00 10U 2U 0.00 10U 20 0.00
1,1-Dichloroethane 100 2U0 0.00 10U 07173 43.46 10U 20U 0.00
1,1-Dichloroethene 10U 20U 0.00 10U 2U 0.00 10U 20 0.00
Benzene 10U 2U 0.00 57 4 5.56 10U 2U 0.00
Bromodichloromethane 10U 20 0.00 10U 2U0 0.00 10U 2U 0.00
Chloroform 10U 2U 0.00 10U 20U 0.00 10U 2U 0.00
cis-1,2-Dichloroethene 2] 3 10.00 27 2 0.00 10U 047 46.15
Dibromochloromethane 10U 2U 0.00 10U 2U0 0.00 10U 2U 0.00
Ethylbenzene 17J 27 16.67 10U 0817 42.59 10U 20 0.00
Isopropylbenzene 23 4 16.67 10U 17 40.91 10 U 1] 40.91
m-,p-Xylene 10U 27 33.33 10U 27 33.33 10U 27 33.33
0-Xylene 10U 2U 0.00 10U 17 40.91 10U 17 40.91
Tetrachloroethene 10U 20 0.00 10U 2U0 0.00 10U 20 0.00
Toluene 10U 087 42.59 10U 097 41.74 10U 2U 0.00
Trichloroethene 10U 097 4174 217 2 0.00 10U 17 40.91
Vinyl Chloride 10U 20U 0.00 10U 2U 0.00 10U 2U 0.00
Notes:

U - Not detected

J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

(Fixed-Base - Mobile/Fixed-Base + Mobile) (Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




TABLE 4-3

FIXED-BASED AND MOBILE LABORATORY COMPARISON - GROUNDWATER 2004
SWMU 318
RCRA FACILITY INVESTIGATION (CTO-0041)
MCB, CAMP LEJEUNE, NORTH CAROLINA

GROUNDWATER SAMPLES
Site Sample ID SWMU318-GW10-01 SWMU318-GW13 SWMU318-GW17
Sample Date 3/20/2004 3/20/2004 6/23/2004
Laboratory Fixed-Base Mobile RPD Fixed-Base Mobile RPD Fixed-Base Mobile RPD
Volatiles (ug/L)
1,1,1-Trichloroethane 10U 2U0 0.00 10U 2U0 0.00 10 20 0.00
1,1-Dichloroethane 10U 17 40.91 27 2U 0.00 10 20 0.00
1,1-Dichloroethene 4] 4 0.00 10 U 2U0 0.00 1U0 20U 0.00
Benzene 27 17 16.67 10U 2U 0.00 1U 2U 0.00
Bromodichloromethane 100 20U 0.00 10U 0.67J 44.34 10 2U 16.67
Chloroform 10U 20 0.00 10U 2U 0.00 1U 2U 0.00
cis-1,2-Dichloroethene 670 D 575 3.82 17 17 0.00 0917 20 18.97
Dibromochloromethane 10U 2U 0.00 10U 2U 0.00 10 2U 0.00
Ethylbenzene 37 2 10.00 10U 0.67J 44 .34 10 2U 0.00
Isopropylbenzene 10U 17J 40.91 10U 117 40.91 NA 20U 0.00
m-,p-Xylene 5 5 0.00 10U 27 33.33 2U NA 0.00
o-Xylene 47 4 0.00 10U 2U 0.00 10 20U 0.00
Tetrachloroethene 10U 20U 0.00 10U 20U 0.00 10 2U0 0.00
Toluene 33 35 1.47 100 087 42.59 3 2U 10.00
Trichloroethene 1200 D 965 5.43 10U 2] 33.33 037 2U0 36.96
Vinyl Chloride 140 93 10.09 10U 2U 0.00 2U 2U 0.00
Notes:

U - Not detected

J - Reported value estimated

RPD - Relative percent difference, as calculated by: (Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100
NA - Not Analyzed




TABLE 4-3

FIXED-BASED AND MOBILE LABORATORY COMPARISON - GROUNDWATER 2004

SWMU 318

RCRA FACILITY INVESTIGATION (CTO-0041)

MCB, CAMP LEJEUNE, NORTH CAROLINA

GROUNDWATER SAMPLES
Site Sample ID SWMU318-GW20-02A SWMU318-GW23-01 SWMU318-GW24-01
Sample Date 6/24/2004 6/23/2004 6/22/2004
Laboratory Fixed-Base Mobile RPD Fixed-Base Mobile RPD Fixed-Base Mobile RPD
Volatiles (ug/L)
1,1,1-Trichloroethane 10 2U0 0.00 10 2U 0.00 1U 2 U 0.00
1,1-Dichloroethane 10 2U 33.33 1U 2U 0.00 1U0 2 U 0.00
1,1-Dichloroethene 031 2U 0.00 10 20 0.00 10 2 U 0.00
Benzene 1 2U0 16.67 1 20 16.67 1U 2 U 0.00
Bromodichloromethane 10 2U0 0.00 1U0 20U 0.00 10U 2 18] 0.00
Chloroform 1U 2U 0.00 1U 2U 0.00 1U 2 U 0.00
cis-1,2-Dichloroethene 24 2U 42.31 460 D 336 7.79 1U 2 U 0.00
Dibromochloromethane 1U 2U 0.00 1U 2U 0.00 1U0 2 U 0.00
Ethylbenzene 2 2U 0.00 10 20U 0.00 1U0 2 U 0.00
Isopropylbenzene NA 20U 0.00 NA 20 0.00 NA 2 U 0.00
m-,p-Xylene 097 NA 0.00 20U NA 0.00 2U0 NA 0.00
o-Xylene 0317 20U 36.96 037 20 36.96 10 2 U 0.00
Tetrachloroethene 10U 20U 0.00 10 2U 0.00 10 2 U 0.00
Toluene 3 20U 10.00 3 20 10.00 10 2 U 0.00
Trichloroethene 64 48.5 6.89 140 102 7.85 10 2 U 0.00
Vinyl Chloride 5 2U 21.43 140 203 9.18 2U 2 U 0.00
Notes:

U - Not detected

J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




TABLE 4-4

FIXED-BASED AND MOBILE LABORATORY COMPARISON - GROUNDWATER 2005
SWMU 318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Site Sample 1.D. SWMU318-GW31 SWMU318-GW33-01 SWMU318-GW35-01

Sample Date 2/3/2005 2/4/2005 2/5/2005

Laboratory Fixed Mobile RPD Fixed Mobile |  RPD Fixed |  Mobile RPD
Volatiles (ug/L)

1,1-Dichloroethane 10U 10 0.00 10U 10 0.00 517 10U 16.67
1,1-Dichloroethene 10U 1U 0.00 10U 1U 0.00 10U 10U 0.00
1,2,3-Trichlorobenzene NA 50 0.00 NA 5 0.00 NA 341 0.00
1,2,4-Trichlorobenzene 10 U 5U 0.00 10U 5U 0.00 10U 50U 0.00
1,2,4-Trimethylbenzene NA 2U 0.00 NA 20 0.00 NA 20 0.00
1,2-Dichloroethylene 10U NA 0.00 10U NA 0.00 12 NA 0.00
1,3,5-Trimethylbenzene NA 2U 0.00 NA 2U 0.00 NA 7417 0.00
1,3-Dichlorobenzene 10U 20U 0.00 1] 0.331] 25.19 10U 20U 0.00
4-Isopropyltoluene NA 2U 0.00 NA 2U 0.00 NA 7411 0.00
Benzene 10U 1U 0.00 27 0.54J 28.74 140 50 23.68
cis-1,2-Dichloroethene 10U 1U 0.00 10U 1uU 0.00 12 333 28.43
Ethylbenzene 10U 10 0.00 10U 1U 0.00 110 31 28.01
Isopropylbenzene 10U 2U 0.00 10U 2U 0.00 5] 1.7 24.63
m-,p- Xylene 10U 2U 0.00 10U 029 7] 47.18 78 42 15.00
Methyl-tert-butyl ether (MTBE) 10U NA 0.00 120 NA 0.00 10U NA 0.00
Naphthalene 10U 50 0.00 NA 5U 0.00 NA 790 0.00
o-Xylene 10U 10 0.00 10U 1U 0.00 110 30 28.57
Toluene 10U 10 0.00 10U 0317 47.09 130 39 26.92
Trichloroethene 10U 1U 0.00 10U 1U 0.00 2] 10U 33.33
Vinyl chloride 10U 2U0 0.00 10U 2U 0.00 61J 2917 17.42
Xylenes (total) 10U NA 0.00 10U NA 0.00 190 NA 0.00
n-Butylbenzene NA 2U 0.00 NA 2U 0.00 NA 20U 0.00
n-Propylbenzene NA 2U 0.00 NA 2U 0.00 NA 1.8 0.00
sec-Butylbenzene NA 2U 0.00 NA 2U 0.00 NA 20U 0.00

Notes:
U - Not detected
J - Reported value estimated

RPD - Relative percent difference, as calculated by:

NA . Not Analyzed

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100

Please note: Mobile laboratory analyzed napthalene using volatile purging analysis,
fixed base laboratory analyzed napthalene using the semivolatile extraction method.




TABLE 4-4

FIXED-BASED AND MOBILE LABORATORY COMPARISON - GROUNDWATER 2005

SWMU 318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Site Sample LD. SWMU318-GW37 SWMU318-GW51-01

Sample Date 2/3/2005 2/7/2005

Laboratory Fixed Mobile RPD Fixed Mobile RPD
Volatiles (ug/L)

1,1-Dichloroethane 10U SU 0.00 17 0411J 20.92
1,1-Dichloroethene 10U 50 0.00 17 044 ] 19.44
1,2,3-Trichlorobenzene NA 247 0.00 NA 046 ] 0.00
1,2,4-Trichlorobenzene 10U 25U 0.00 10U 0371 46.43
1,2,4-Trimethylbenzene NA 8.6J 0.00 NA 0321 0.00
1,2-Dichloroethylene 2] NA 0.00 713 NA 0.00
1,3,5-Trimethylbenzene NA 341 0.00 NA 2U 0.00
1,3-Dichlorobenzene 10U 10U 0.00 10U 20 0.00
4-Isopropyltoluene NA 1.617 0.00 NA 2U 0.00
Benzene 17 6.7 21.73 4] 1.3 25.47
cis-1,2-Dichloroethene 21 50 2143 71 2.5 23.68
Ethylbenzene 15 6.7 19.12 10U 1uU 0.00
Isopropylbenzene 10U 0.89J 41.83 10U 2U 0.00
m-,p- Xylene 32 15 18.09 100 2U 0.00
Methyl-tert-butyl ether (MTBE) 10U NA 0.00 10U NA 0.00
Naphthalene 430 630 9.43 NA 0.68 J 0.00
o-Xylene 15 7:3 17.26 10U 1U 0.00
Toluene 12 5.5 18.57 10U 1U 0.00
Trichloroethene 10U 5U 0.00 47 1.2 26.92
Vinyl chloride 10U 10U 0.00 10U 2U 0.00
Xylenes (total) 47 NA 0.00 10U NA 0.00
n-Butylbenzene NA 10U 0.00 NA 03117 0.00
n-Propylbenzene NA 0851 0.00 NA 2U 0.00
sec-Butylbenzene NA 0.58 J 0.00 NA 2U 0.00

Notes:
U - Not detected
J - Reported value estimated

Please note: Mobile laboratory analyzed napthalene using volatile purging analysis,
fixed base laboratory analyzed napthalene using the semivolatile extraction method.

RPD - Relative percent difference, as calculated by:

NA - Not Analyzed

(Fixed-Base - Mobile/Fixed-Base + Mobile)/2 x 100




Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg)

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene

4-Isopropyltoluene
Benzene

Butylbenzene, sec-
Butylbenzene, tert-
Ethylbenzene
Isopropylbenzene (Cumene)
Methylene Chloride
Naphthalene
n-Butylbenzene
Tetrachloroethene (PCE)
Toluene

Xylene, m-
Xylene, o-

Notes:

NC Soil to

Groundwater

Standards

2,610 W
2,610
7,490
350
7,330

7,270 @
5.62
3,330
3,360
241
1,680
22.0
585
NE
7.42
7,270

4960 @
4960 @

USEPA Region IX
Industrial Soil
PRGs

215925 ®
215,925
170,272
146,301
69,712

520,000 @

1,409
220,000
390,000
395,000

1,977,451
20,527
187,691
240,000

1,309
520,000

420,000 @

420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB01-00 SWMU318-SB02-00 SWMU318-SB02-00D SWMU318-SB03-00 SWMU318-SB04-00 SWMU318-SB05-00 SWMU318-SB06-00 SWMU318-SB07-00

3/16/2004
0-1

116 U
116 U
116 U
116 U
116 U

116 U
116 U
116 U
116 U
116 U
698

116 U
2490

1430

116 U
116 U

233U
116 U

MOBILE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

3/16/2004
0-1

119U
119U
119U
1190
1190

226
119U
811
190
119U
1786
119U
2140
976
1190
119U

238U
119U

TABLE 4-5

3/16/2004
0-1

116 U
116 U
116 U
116 U
116 U

116 U
116 U
116 U
116 U
116 U
384

116 U
5380

3670

116 U
116 U

233U
116 U

3/19/2004
0-1

130
130
13U
13U
13U

13U
130
13U
13U
13U
13U
13U
13U
13U
130
13U

26U
4]

3/16/2004
0-1

SAMPLE WAS NOT COLLECTED.

) Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
® Based on professional judgement, the value used is for total xylenes as a surrogate compound.

3/16/2004
0-1

12U
120
120
120
120

120
120
120
12U
120
120
120
120
120
120
417

217
120

3/16/2004
0-1

120
120
12U
12U
12U

120
12U
120
120
120
12U
12U
12U
120
12U
12U

250
12U

3/20/2004
0-1

114 U
114U
114U
114 U
455

114 U
114 U
125
114 U
114U
568 U
114 U
10600
31700
42
114 U

251
44§

SWMU318-SB08-00
3/20/2004
0-1

110U
110U
110 U
110U
593

110U
110U
109 J
110U
110U
22200
110U
57800
18100
110U
34 ]

197
3517
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TABLE 4-5
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID NC Soilto | USEPA Region IX | SWMU318-SB09-00 SWMU318-SB10-00 SWMU318-SB11-00 SWMU318-SB12-00 SWMU318-SB13-00 SWMU318-SB14-00 SWMU318-SB15-00 SWMU318-SB16-00 SWMU318-SB16-00D
Sample Date Groundwater Industrial Soil 3/22/2004 3/23/2004 3/22/2004 3/22/2004 3/23/2004 2/5/2005 2/5/2005 2/4/2005 2/4/2005
Sample Depth (ft bgs) Standards PRGs 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1

Volatile Organic Compounds (ug/kg)

1,2,3-Trichlorobenzene 2,610 215,925 0 63U 56U 57U 62U 54U 0.78 J 6U
1,2,4-Trichlorobenzene 2,610 215,925 63U 56U 570 62U 54U 0.65J 6U
1,2,4-Trimethylbenzene 7,490 170,272 63U 56U 57U 62U 54U 2U 2U
1,2-Dichloroethene (cis) 350 146,301 63U 56U 570 62U 54U a a 1U 1U
1,3,5-Trimethylbenzene 7,330 69,712 63U 56U 57U 62U 54U E =) 2U 2U
4-Isopropyltoluene 7,270 @ 520,000 @ 63U 56U 57U 62U 54U § é NA NA
Benzene 5.62 1,409 63U 5.6 U 570 62U 54U 5 s 11U 1U
Butylbenzene, sec- 3,330 220,000 63U 56U 5.7U 62U 54U O O 20 2U
Butylbenzene, tert- 3,360 390,000 63U 56U 57U 62U 54U [5 S 2U 2U
Ethylbenzene 241 395,000 63U 56U 570 6.2 U 7.3 Z Z 1U 1U0
Isopropylbenzene (Cumene) 1,680 1,977,451 63U 56U 570 62U 54U 2 i’é 2U 20
Methylene Chloride 22.0 20,527 13U 11U 11U 13 11U = B 6 U 6U
Naphthalene 585 187,691 63U 56U S50 62U 54U 5 x| 6U 6U
n-Butylbenzene NE 240,000 63U 56U 570 62U 54U E % 2U0 2U
Tetrachloroethene (PCE) 7.42 1,309 63U 56U 57U 62U 54U % = 10 1U
Toluene 7,270 520,000 63U 56U 570 62U 3617 1U 1U
Xylene, m- 4960 @ 420,000 @ 6.3 U 4717 57U 62U 26 2U 2U
Xylene, o- 4960 @ 420,000 @ 63U 56U 57U 62U 8.3 1U 1U
Notes:

Underlined values exceed North Carolina Soil to Groundwater criteria. ") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

Boxed values exceed USEPA Region IX Industrial Soil PRGs. ® Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.
NE - Not Established.
NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-5
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CT0-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID NC Soil to | USEPA Region IX | SWMU318-SB17-00 SWMU318-SB18-00 SWMU318-SB19-00 SWMU318-SB20-00 SWMU318-SB21-00 SWMU318-SB22-00 SWMU318-SB23-00 SWMU318-SB24-00 SWMU318-SB25-00
Sample Date Groundwater Industrial Soil 2/5/2005 2/7/2005 2/4/2005 2/3/2005 2/3/2005 2/7/2005 2/3/2005 2/7/2005 2/8/2005
Sample Depth (ft bgs) Standards PRGs 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1

Volatile Organic Compounds (ug/kg)

2,610 ®

215,925 @

1,2,3-Trichlorobenzene 0677 6U 08217 5U 0717 6U 6U 6U
1,2,4-Trichlorobenzene 2,610 215,925 047 1] 6U 0.56J 5U 053] 6U 6U 6U
1,2,4-Trimethylbenzene 7,490 170,272 2% 2U 0.59 J 2U 2U 2U 2U 2U
1,2-Dichloroethene (cis) 350 146,301 A 0.86 J 1U 10 1U 1U 10 11U 1U
1,3,5-Trimethylbenzene 7,330 69,712 e 2U 2U 0471 2U 2U 2U 2U 2U
4-Tsopropyltoluene 7,270 @ 520,000 @ % NA NA NA NA NA NA NA NA
Benzene 5.62 1,409 8 0917 1U 10 1U 1U 1U 1U 1U
Butylbenzene, sec- 3,330 220,000 Q 2U0 2U 20 20 2U 20 2U 20U
Butylbenzene, tert- 3,360 390,000 S 20U 2U 2U 2U 2U 2U 2U 2U
Ethylbenzene 241 395,000 Z 1U 1U 1U 1U 1U 1U 1U 1U
Isopropylbenzene (Cumene) 1,680 1,977,451 Z:q 2U 2U 2U 2U0 2U 2U 2U0 2U
Methylene Chloride 22.0 20,527 = 6U 6U 6U 50U 5U 6U 6U 6U
Naphthalene 585 187,691 % 6U 6U 1.17J 5U 50 6U 6U 6 U
n-Butylbenzene NE 240,000 % 2U 2U 2U 2. U 2U 2U 2U 2U
Tetrachloroethene (PCE) 7.42 1,309 = 10 1U 1U 1U 1U 10U 1U 1U
Toluene 7,270 520,000 1U 1U 10 1U 10 10 10 1U
Xylene, m- 4960 @ 420,000 @ 2U 2U 2U 2U 2U 2U 2U 2U
Xylene, o- 4960 @ 420,000 @ 1U 1U 1U 1U 1U 1U 1U 1U
Notes:

Underlined values exceed North Carolina Soil to Groundwater criteria. ) Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

Boxed values exceed USEPA Region IX Industrial Soil PRGs. @ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.
NE - Not Established.
NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-5
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID NC Soilto | USEPA Region IX | SWMU318-SB26-00 SWMU318-SB27-00 SWMU318-SB28-00
Sample Date Groundwater Industrial Soil 2/4/2005 2/7/2005 2/8/2005
Sample Depth (ft bgs) Standards PRGs 0-1 0-1 0-1

Volatile Organic Compounds (ug/kg)

1,2,3-Trichlorobenzene 2610 % 215,925 1) 37 6U 6U
1,2,4-Trichlorobenzene 2,610 215,925 094 1] 6U 6U
1,2,4-Trimethylbenzene 7,490 170,272 0.6517 2U 2U
1,2-Dichloroethene (cis) 350 146,301 1U 14U 1U
1,3,5-Trimethylbenzene 7,330 69,712 20 20U 2U
4-Tsopropyltoluene 7,270 @ 520,000 @ NA NA NA
Benzene 5.62 1,409 1U 1U 1U0
Butylbenzene, sec- 3,330 220,000 2U 2U 2U
Butylbenzene, tert- 3,360 390,000 2U 2U0 2U
Ethylbenzene 241 395,000 10 10 1U
Isopropylbenzene (Cumene) 1,680 1,977,451 20U 20U 2U
Methylene Chloride 22.0 20,527 6U 6U 6U
Naphthalene 585 187,691 157 6U 6U
n-Butylbenzene NE 240,000 0.66 J 2U 20U
Tetrachloroethene (PCE) 7.42 1,309 1U 10 1U
Toluene 7,270 520,000 10U 1U 1U
Xylene, m- 4960 @ 420,000 @ 2U 2U 2U
Xylene, o- 4960 @ 420,000 @ 1U 1U 1U
Notes:

Underlined values exceed North Carolina Soil to Groundwater criteria. ") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.
Boxed values exceed USEPA Region IX Industrial Soil PRGs. ® Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

® Based on professional judgement, the value used is for total xylenes as a surrogate compound.
NE - Not Established.
NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-6
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC2 Combined NC Soil to USEPA Region IX | SWMU318-SB01-00 SWMU318-SB02-00 SWMU318-SB02-00D SWMU318-SB03-00 SWMU318-SB04-00 SWMU318-SB05-00 SWMU318-SB06-00 SWMU318-SB06-00D
Sample Date Surface Soil  Surface Soil  Groundwater Industrial Soil 3/16/2004 3/16/2004 3/16/2004 3/19/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004
Sample Depth (ft bgs) Background Background  Standards PRGs 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1

Volatile Organic Compounds (ug/kg)
Trichlorofluoromethane NE NE 31,500 2,000,000 NA 500 U NA 10 UJ 10UJ

Semivolatile Organic Compounds (ug/kg)

1,1-Biphenyl NE NE 8,910 23,340,505 117 NA %2 400 U 2 NA NA
2-Methylnaphthalene NE NE 1,720 187,691 " 180 J NA E 400 U = NA NA
Acenaphthene NE NE 8,160 29,219,327 2207 NA < 400 U 2 NA NA
Anthracene NE NE 995,000 100,000,000 327 NA % 400 U 7 NA NA
Benzo(a)anthracene NE NE 343 2,110 3507 NA b 400 U > NA NA
Benzo{a)pyrene NE NE 93 211 3807 NA & 400 U & NA NA
Benzo(b)fluoranthene NE NE 1,180 2,110 430 NA E 400U E NA NA
Benzo(k)fluoranthene NE NE 11,800 21,096 30017 NA o 400U S NA NA
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6,670 123,121 390 U NA 3 400 UJ A 2 NA NA
Carbazole NE NE NE 86,185 1917 NA = 400 UJ & - NA NA
Chrysene NE NE 38,150 210,962 390 NA 2 400 U Q Z NA NA
Dibenz(a,h)anthracene NE NE 172 211 68J NA M 400 U j sa) NA NA
Dibenzofuran NE NE 4,660 1,563,342 150 J NA a 400 U o A NA NA
Di-n-butyl Phthalate (DBP) NE NE 24,800 61,560,629 317 NA E 400 U c E NA NA
Fluoranthene NE NE 276,000 22,000,353 650 NA b 400 U S = NA NA
Fluorene NE NE 44,300 26,281,433 160 J NA O 400 U o o NA NA
Indeno(1,2,3-cd)pyrene NE NE 3,320 2,110 210 ] NA A 400 U = A NA NA
Naphthalene NE NE 585 187,691 2900 NA = 400 U % o NA NA
Phenanthrene NE NE 59,600 29,126,201 @ 120 J NA 2 400 U v 2 NA NA
Pyrene NE NE 286,000 29,126,201 830 NA é 400 U 5 NA NA
= =

Metals (mg/kg) % %

Arsenic 1.71 0.88 5.24 1.59 0.71 1 NA ” 14U ©n NA NA
Barium 326 19.4 848 66,577 103 ] NA ~ 461 5 NA NA
Cadmium NE 0.0525 2.72 451 0.43 J NA & 10U & NA NA
Chromium 19.0 8.93 272 448 6.17 NA % 281 2 NA NA
Lead 226 25.8 270 800 19.8 NA 2] = NA NA
Mercury 0.095 0.120 0.0150 307 001U NA @ 0.01 U . NA NA
Selenium 1,94 1.25 12.2 5,110 0.42 ] NA 039U NA NA
Silver 0.227 0.372 223 5,110 4.6 J NA 02U NA NA
Notes:

Shaded values exceed AOC 2 background concentrations for surface soil.

Bolded values exceed Base background concentrations for combined surface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.

®) Based on professional judgement, value used is for naphthalene as a surrogate compound.
® Based on professional judgement, value used is for pyrene as a surrogate compound.
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Sample ID AOC 2 Combined NC Soil to USEPA Region IX
Sample Date Surface Soil  Surface Soil  Groundwater Industrial Soil
Sample Depth (ft bgs) Background Background Standards PRGs

Volatile Organic Compounds (ug/kg)
Trichlorofluoromethane NE NE 31,500 2,000,000

Semivolatile Organic Compounds (ug/kg)

1,1'-Biphenyl NE NE 8,910 23,340,505
2-Methylnaphthalene NE NE 1,720 187,691
Acenaphthene NE NE 8,160 29,219,327
Anthracene NE NE 995,000 100,000,000
Benzo(a)anthracene NE NE 343 2,110
Benzo(a)pyrene NE NE 93 211
Benzo(b)fluoranthene NE NE 1,180 2,110
Benzo(k)fluoranthene NE NE 11,800 21,096
Bis(2-ethylhexy!) Phthalate (BEHP) NE NE 6,670 123,121
Carbazole NE NE NE 86,185
Chrysene NE NE 38,150 210,962
Dibenz(a,h)anthracene NE NE 172 211
Dibenzofuran NE NE 4,660 1,563,342
Di-n-butyl Phthalate (DBP) NE NE 24,800 61,560,629
Fluoranthene NE NE 276,000 22,000,353
Fluorene NE NE 44,300 26,281,433
Indeno(1,2,3-cd)pyrene NE NE 3,320 2,110
Naphthalene NE NE 585 187,691
Phenanthrene NE NE 59,600 29,126,201 @
Pyrene NE NE 286,000 29,126,201
Metals (mg/kg)

Arsenic 1.71 0.88 5.24 1.59
Barium 32.6 19.4 848 66,577
Cadmium NE 0.0525 2.72 451
Chromium 19.0 8.93 27.2 448
Lead 22.6 25.8 270 800
Mercury 0.095 0.120 0.0150 307
Selenium 1.21 1.25 12.2 5,110
Silver 0.227 0.372 223 5,110
Notes:

Shaded values exceed AOC 2 background concentrations for surface soil.

Bolded values exceed Base background concentrations for combined surface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.

® Based on professional judgement, value used is for naphthalene as a surrogate compound.
® Based on professional judgement, value used is for pyrene as a surrogate compound.

TABLE 4-6
FIXED BASE LABORATORY DETECTIONS SUMMARY

RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB07-00
3/20/2004
0-1

NA

400 U
400 U
400 U
400 U
400U
400 U
400 U
400 U
400 UJ
400 UJ
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

04817
59
004U
3.8
2.8
001171
0381
0170

SWMU318-SB08-00
3/20/2004
0-1

NA

9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
9000 U
32000
9000 U
9000 U

1.1J
22.1

1.3J
10.7

2.2
0.0117J
034U
017U

SWMU318-SB09-00
3/22/2004
0-1

2]

3900
390U
390U
3900
3900
3900
390U
390U
390U
390U
390U
3900
390U
390U
390U
390U
3900
3900
390U
390U

2.6

203 J
055J
10.3

21.71]
0.037J
0.697J
0220

SWMU318-SB10-00
3/23/2004
0-1

NA

400 U
400 U
400U
400 U
400U
400 U
400 U
400 U
400 U
400 U
400 U
400U
400 U
400U
400 U
400 U
400 U
400 U
400 U
400 U

08217
11.77
087U
3.7
841]
0.02 J
04U
02U

SWMU318-SB11-00
3/22/2004
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB12-00
3/22/2004
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB13-00
3/23/2004
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB14-00
2/5/2005
0-1

SAMPLE NOT COLLECTED.

Page 2 of 4



TABLE 4-6
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC 2 Combined  NC Soilto | USEPA Region IX | SWMU318-SB15-00 SWMU318-SB16-00 SWMU318-SB16-00D SWMU318-SB17-00 SWMU318-SB18-00 SWMU318-SB19-00 SWMU318-SB20-00 SWMU318-SB20-00D
Sample Date Surface Soil  Surface Soil  Groundwater Industrial Soil 2/5/2005 2/4/2005 2/4/2005 2/5/2005 2/7/2005 2/4/2005 2/3/2005 2/8/2005
Sample Depth (ft bgs) Background Background  Standards PRGs 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1
Volatile Organic Compounds (ug/kg)
Trichlorofluoromethane NE NE 31,500 2,000,000 11u NA 12UJ 10U
Semivolatile Organic Compounds (ug/kg)
1,1'-Bipheny! NE NE 8,910 23,340,505 390 U 2] % 390 U NA NA
2-MethyInaphthalene NE NE 1,720 187,691 ¥ 390 U S E 390 U NA NA
Acenaphthene NE NE 8,160 29,219,327 390 U 2 < 390 U NA NA
Anthracene NE NE 995,000 100,000,000 390 U 4 5 390 U NA NA
Benzo(a)anthracene NE NE 343 2,110 390 U e > 390 U NA NA
Benzo(a)pyrene NE NE 93 211 390 U & & 390 U NA NA
Benzo(b)fluoranthene NE NE 1,180 2,110 390 U 5 5 390 U NA NA
Benzo(k)fluoranthene NE NE 11,800 21,096 390 U o) o) 390 U NA NA
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6,670 123,121 a 220 ] 2 A ) 390 U NA NA
Carbazole NE NE NE 86,185 g 390 U = 2 n 390 U NA NA
Chrysene NE NE 38,150 210,962 Q 390 U 4 Q 2 390 U NA NA
Dibenz(a,h)anthracene NE NE 172 211 j 390U m d m 390 U NA NA
Dibenzofuran NE NE 4,660 1,563,342 o 390 U a o) a 390 U NA NA
Di-n-butyl Phthalate (DBP) NE NE 24,800 61,560,629 8 390 U % E E 390 U NA NA
Fluoranthene NE NE 276,000 22,000,353 g 390 U ; % ; 390 U NA NA
Fluorene NE NE 44,300 26,281,433 o 390 U O - o 390 U NA NA
Indeno(1,2,3-cd)pyrene NE NE 3,320 2,110 = 390U o = o 390U NA NA
Naphthalene NE NE 585 187,691 % 390 U &= % = 390 U NA NA
Phenanthrene NE NE 59,600 29,126,201 @ vi 390 U = vl = 390 U NA NA
Pyrene NE NE 286,000 29,126,201 390 U g g 390 U NA NA
= =
Metals (mg/kg) % %
Arsenic 1.71 0.88 5.24 1.59 2U ) 1)) 340 NA NA
Barium 32.6 19.4 848 66,577 231J § § 1737 NA NA
Cadmium NE 0.0525 272 451 3.1 & . 0.54 U NA NA
Chromium 19.0 8.93 75 448 15.5 2 % 12.5 NA NA
Lead 22.6 25.8 270 800 32.5 = 29.2 NA NA
Mercury 0.095 0.120 0.0150 307 0.07 U = E 0.05U NA NA
Selenium 1.21 1.25 ) 5,110 0.66 U 1U NA NA
Silver 0.227 0372 223 5,110 0.13 U 0.15U NA NA
Notes:

Shaded values exceed AOC 2 background concentrations for surface soil.

Bolded values exceed Base background concentrations for combined surface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

(%) Based on professional judgement, value used is for naphthalene as a surrogate compound.
®) Based on professional judgement, value used is for pyrene as a surrogate compound.
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TABLE 4-6
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC 2 Combined NC Soil to USEPA Region IX | SWMU318-SB21-00 SWMU318-SB22-00 SWMU318-SB23-00
Sample Date Surface Soil  Surface Soil  Groundwater Industrial Soil 2/3/2005 2/7/2005 2/3/2005
Sample Depth (ft bgs) Background Background Standards PRGs 0-1 0-1 0-1
Volatile Organic Compounds (ug/kg)
Trichlorofluoromethane NE NE 31,500 2,000,000 NA NA
Semivolatile Organic Compounds (ug/kg) ]
1,1'-Biphenyl NE NE 8,910 23,340,505 360 U E 400 U
2-Methylnaphthalene NE NE 1,720 187,691 (" 360 U & 400 U
Acenaphthene NE NE 8,160 29,219,327 360U < 400 U
Anthracene NE NE 995,000 100,000,000 360 U % 400 U
Benzo(a)anthracene NE NE 343 2,110 360 U > 400 U
Benzo(a)pyrene NE NE 93 211 360 U [?2‘ 400 U
Benzo(b)fluoranthene NE NE 1,180 2,110 360 U é 400 U
Benzo(k)fluoranthene NE NE 11,800 21,096 360U ) 400U
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6,670 123,121 360 U ﬁ 400 U
Carbazole NE NE NE 86,185 360 U ; 400 U
Chrysene NE NE 38,150 210,962 360 U 2 400 U
Dibenz(a,h)anthracene NE NE 172 211 360 U m 400U
Dibenzofuran NE NE 4,660 1,563,342 360 U a 400 U
Di-n-butyl Phthalate (DBP) NE NE 24,800 61,560,629 360 U E 400 U
Fluoranthene NE NE 276,000 22,000,353 360 U : 400 U
Fluorene NE NE 44,300 26,281,433 360 U 8 400 U
Indeno(1,2,3-cd)pyrene NE NE 3,320 2,110 360 U I 400 U
Naphthalene NE NE 585 187,691 360 U = 400 U
Phenanthrene NE NE 59,600 29,126,201 @ 360 U 2 400 U
Pyrene NE NE 286,000 29,126,201 360U é 400 U
=
Metals (mg/kg) %
Arsenic 1.71 0.88 5.24 1.59 08U 17} NA
Barium 32.6 194 848 66,577 947 ; NA
Cadmium NE 0.0525 2.72 451 023U & NA
Chromium 19.0 8.93 27.2 448 5.6 NA
Lead 22.6 25.8 270 800 12.8 % NA
Mercury 0.095 0.120 0.0150 307 003U « NA
Selenium 1.21 1.25 122 5,110 067U NA
Silver 0.227 0.372 223 5,110 013 U NA
Notes:

SWMU318-SB24-00

2/7/2005
0-1

NA

390U
390 U
390U
390U
390U
390U
390U
390U
2,100
390U
390U
390U
390U
390U
390U
390U
390 U
390U
390 U
390U

230U
26,7 J

1.4

17
60.8
0.04 U
0.78 U
013U

Shaded values exceed AOC 2 background concentrations for surface soil.
Bolded values exceed Base background concentrations for combined surface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.

®) Based on professional judgement, value used is for naphthalene as a surrogate compound.
® Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB25-00
2/8/2005
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB26-00
2/4/2005
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB27-00
2/7/2005
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB28-00
2/8/2005
0-1

SAMPLE WAS NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610 Y
2,610
7,490
7,270
350
7,330
23,700
1,240
7,270 @
1.25
3,330
438
257
1,680
585
4310
1,710
2,240
7,270
4960 ¥
4960 @

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 1V
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 ©
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB01-03
3/16/2004
5-7

13U
13U
130
13U
130
13U
13U
13U
130
130
130
130
13U
13U
130
13U
13U
13U
130
13U
270
13U

MOBILE LABORATORY DETECTIONS SUMMARY

TABLE 4-7

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB01-04
3/16/2004
7-9

15U
15U
15U
15U
15U
150
Uy
15U
15U
15U
15U
15U
15U
15U
150
15U
150
15U
15U
15U
30U
15U

SWMU318-SB02-01
3/16/2004
1-3

SAMPLE NOT SELECTED FOR MOBILE LABORATORY ANALYSIS.

SWMU318-SB02-01D SWMU318-SB02-04

3/16/2004
1-3

SAMPLE NOT SELECTED FOR MOBILE LABORATORY ANALYSIS.

3/16/2004
7-9

133U
133U
133U
133U
133U
133U
133U
1330
133U
133 U
1330
133U
133 U
133U
133U
320

133U
1330
133U
1330
267U
133U

SWMU318-SB02-06
3/16/2004
11-13

13U
13U
13U
130
13U
130
130
130
13U
13U
13U
13U
13U
13U
13U
51

130
130
130
130
250
130

") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.
) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.

SWMU318-SB03-01
3/16/2004
1-3

11U
11U
11U
11U
11U
11U
11U
11U
11U
11U
110
110
11U
11U
110
110
110
11U
11U
11U
23U
11U

SWMU318-SB03-04
3/19/2004
7-9

317
4]
61J
3]
11U
11U
46
11U
11U
46
517
17
11U
71
549U
3630
1230
11U
2]
3J
3]
4]

SWMU318-SB04-01
3/16/2004
1-3

59U
59U
59U
15
590U
59U
59U
59U
3217
14
59U
59U
59U
590
59U
84

59U
59U
5917
2817
590

Page 1 of 9



Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610
2,610
7,490
7,270
350
7,330
23,700
1,240
7,270 @
1.25
3,330
438
257
1,680
585
4310
1,710
2,240
7,270
4960 ¥
4960 @

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 O
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 ¥
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 @
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

I - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB04-02
3/16/2004
3-5

13U
13U
13U
13U
13U
130
13U
130
130
13U
13U
13U
13U
130
13U
130
13U
13U
13U
13U
270
13U

MOBILE LABORATORY DETECTIONS SUMMARY

TABLE 4-7

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB04-04
3/16/2004
7-9

130
13U
13U
13U
13U
130
13U
13U
13U
130
130
13U
13U
13U
13U
13U
13U
13U
13U
13U
250
13U

SWMU318-SB05-02 SWMU318-SB05-02D SWMU318-SB05-03

3/16/2004
3-5

130
13U
13U
130
130
13U
13U
13U
13U
130
130
13U
13U
130
130
13U
13U
130
13U
13U
3]
13U

3/16/2004
3-5

120
120
12U
12U
120
12U
120
120
120
120
120
120
120
120
120
120
120
120
120
12U
2]
413

3/16/2004
5-7

120
120
12U
120
12U
120
120
12U
120
120
12U
12U
12U
120
120
120
12U
120
120
12U
37
37

SWMU318-SB06-02 SWMU318-SB06-02D SWMU318-SB06-04

3/16/2004
3-5

125U
125U
125U
125U
125U
125U
125U
125U
125U
1250
125U
125U
125U
125U
125U
711
125 U
125 U
125U
125U
250U
125U

") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.
@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
® Based on professional judgement, the value used is for total xylenes as a surrogate compound.

3/16/2004
3-5

123U
123 U
1230
1230
123 U
123U
123 U
123 U
123 U
123U
123U
123U
123 U
123U
123 U
160

123 U
123 U
123U
123 U
2470
123 U

3/16/2004
7-9

14U
14U
14U
14U
14U
14U
14U
140
140
16

14U
14U
14U
14U
14U
59

917

14U
14U
14U
29U
14U

SWMU318-SB07-02
3/20/2004
3-5

62U
62U
62U
3217
6.6
2217
62U
62U
62U
62U
62U
62U
62U
62U
62U
14

3217
62U
62U
62U
62U
62U
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610
2,610
7,490
7,270
350
7,330
23,700
1,240
72370 @
1.25
3,330

438

257
1,680

585
4,310
1,710
2,240
7,270
4960 @
4960

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 @
420,000 ¥

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB07-04
3/20/2004
7-9

14U
14U
14U
2
140
4]
14U
41

773
T ¥
140
140
14U
14U
39

243 E
80

14U
14U
4]
280
54

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB08-02
3/20/2004
3-5

63U
63U
63U
23
63U
63U
63U
631U
63U
63U
63U
63U
63U
63U
63U
120
27
63U
63U
63U
63U
63U

TABLE 4-7
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

SWMU318-SB08-04
3/20/2004
7-9

63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U

SWMU318-SB09-02

3/22/2004
3-5

6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U
6U

SWMU318-5SB09-03
3/22/2004
5-7

6U
6U
6U
6 U
4]
6U
6U
6U
6.3

6U
6U
6U
17

6U
6U
6U
6U
6U
6U
6U
6U
6 U

SWMU318-8B10-02
3/23/2004
3-5

63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
63U
631
2717

63U

") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

® Based on professional judgement, the value used is for total xylenes as a surrogate compound.

SWMU318-8B10-03
3/23/2004
5-7

76U
76U
76U
76U
76U
76U
7.6 U
76U
76U
76U
76U
76U
76U
76U
7.6 U
76U
76U
7.6 U
76U
76 U
357
76U

SWMU318-SB11-01
3/22/2004
1-3

590
59U
50U
59U
59U
59U
59U
59U
59U
59U
59U
59U
59U
590
59 W
59U
590U
59U
59U
59U
59U
59U

SWMU318-SB11-03
3/22/2004
5-7

62U
6.2U
62U
22
62U
62U
271
62U
62U
6.9
62U
6.7
62U
62U
62U
352
170
62U
62U
62U
62U
62U
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o0-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610
2,610
7,490
7,270
350
7,330
23,700
1,240
7270 @
1.25
3,330
438
257
1,680
585
4,310
1,710
2,240
7,270
4960
4960 @

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 ©
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 @
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB11-03D SWMU318-SB12-01

3/22/2004
5-7

6.1U
6.1U
61U
100
61U
61U
61U
6.1U
61U
19
61U
41
61U
6.1U
61U
148
659
2617
61U
61U
291
2773

3/22/2004
1-3

58U
580U
58U
58U
58U
58U
58U
58U
58U
580U
58U
58U
58U
58U
58U
58U
58U
58U
58U
58U
58U
58U

TABLE 4-7
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB12-04
3/22/2004
7-9

64U
64U
64U
64U
64U
64U
64U
64U
64U
64U
64U
64U
64U
64U
6.4 U
64U
64U
64U
64U
64U
64U
64U

SWMU318-SB13-01
3/23/2004
1-3

6.1U
6.1U
6.1U
6.1U
6.1U
6.1U
61U
61U
6.1U
6.1U
61U
6.1U
6.1U
61U
61U
6.1U
61U
61U
61U
61U
421]

61U

SWMU318-SB13-03
3/23/2004
5-7

7.7U
7.7U
7.7U0
7.7U0
770
770
7.7U0
77U
77U
770
77U
77U
77U
7.70
770
7.70
770
7.70
7.70
77U
770
77U

SWMU318-SB14-01
2/5/2005
1-3

2U
0.79 1]
0.64 ]
20
2U0
1u
2U
2U
2U
NA
2U
2U
10
6U
2U
0.991]
2U0
2U0
10
10U
20
10

% Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

® Based on professional judgement, the value used is for total xylenes as a surrogate compound.

SWMU318-SB14-02
2/5/2005
3-5

2U
0.66 J
0.521J
2U
2U0
1U
2U
2U
20
NA
2U0
2U
10
6U
2U0
6U
20
2U
10
10
20
10

SWMU318-5B14-03
2/5/2005
5-7

3U
0.73 ]
0.571]
30
3U
1y
3U0
30
30
NA
3U
30
10
70
30
70
30U
3U
10
10
30
10

SWMU318-SB15-01
2/5/2005
1-3

2U
0.531]
0541
2U
2U
1U
2U0
2U0
20
NA
2U0
2U0
10
6U
2U0
6U
2U
2U0
1U
1U
2U0
14U
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o0-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumenc)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610
2,610
7,490
7,270
350
7,330
23,700
1,240
7370, %
1.25
3,330
438
257
1,680
585
4,310
1,710
2,240
7,270
4960
4960

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 ¥
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 ¥
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB15-02 SWMU318-SB15-02D SWMU318-SB15-03

2/5/2005
3-5

2U
0723
04517
20
2U
10
2U0
2U0
20
NA
2U
2U0
1U
6U
2U0
6U
20
2U
10U
10
21U
10

2/5/2005
3-5

20
0.641]
04317

2U0

2U0

10

2U

2U
2U0

NA

20

2U0

1u
6U
2U0
6U

20

2U

10U

10

20

1U

TABLE 4-7

MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

2/5/2005
5-7

30
0.57 )
0.521]

30

3U

1U
3U
3L
3U
NA
3U0
3U0
10U
7U
3U
70U
3U
3U0
10U

10

3U

1U

SWMU318-SB16-02
2/4/2005
3-5

2U
05917
042]
20
2U
10U
2U
2U
2U0
NA
2U
2U
1U
6U
2U
6U
2U
2U
10U
1U
2U
10

SWMU318-SB16-03
2/4/2005
5-7

3U
70
0441
30
3U0
10
30
30
3U0
NA
3U
30
10
70
30
70
3U0
30
10
10U
3U
10

SWMU318-SB17-01
2/5/2005
1-3

2U
0.571
041]
2U0
2U0
10
20U
2U0
2U
NA
20
2U0
1U
6U
2U0
6U
20
2U0
1U
10
2U
1U0

") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.
@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.

SWMU318-SB17-02
2/5/2005
3-5

3U
1]
081]
0.46 ]
3U0
10
30
30
3U0
NA
3U0
3U
10
6U
30
147
3U
3U
1U
10
3U0
10

SWMU318-SB17-03
2/5/2005
5-7

3U
0951
0.811]
0431
3U0
10
30
3U
30
NA
3U0
3U
10U
70
30
1.11J
30
30
10
10
30
10

SWMU318-SB18-01
2/7/2005
1-3

SAMPLE ANALYZED FOR TOD AND TOC ONLY.
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o0-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610V
2,610
7,490
7,270
350
7,330
23,700
1,240
7.270%®
1.25
3,330
438
257
1,680
585
4310
1,710
2,240
7,270
4960 @
4960 @

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 O
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 @
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

] - Analyte detected. Reported value is estimated.

U - Not Detected

SWMU318-SB18-02
2/7/2005
3-5

3U
6U
6U
3U
3U
10
30
30
30
NA
30
3U
10
6U
30U
6U
3U0
30
1U
1U
3U
10

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB18-03
2/7/2005
5-7

30
0.83J
053]

3U

F U

10

3U

30

3U0

NA

3U0

30

10

70

3U0

7U0

30

30

10U

10

30

10

TABLE 4-7
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

SWMU318-SB19-02
2/4/2005
3-5

3U
0911]
07517
0431]
U
10
30
30
3U0
NA
3U
3U0
10
6U
3U
6U
3U0
30
1U
1U
3U
1U

SWMU318-SB19-05
2/4/2005
9-11

3U0
70U
70
30
30
1U
3U
3U0
30
NA
3U
30
10
70
30
70
30
30
10
10
30
10

SWMU318-SB20-02
2/3/2005
3-5

3U
6U
6U
3y
3U0
10
30
3U
3U
NA
30
3U
10
6U
3U
6U
3U
3U
1U
10U
30U
10U

SWMU318-5B20-04
2/3/2005
7-9

2U
6U
6U
2U
20
1U0
20
2U
2U
NA
2U0
2U0
1U0
6 U
20
6U
2U
20
10U
11U
2U0
10

) Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

©) Based on professional judgement, the value used is for total xylenes as a surrogate compound.

SWMU318-SB21-02
2/3/2005
3-5

30
6U
6U
3U
30
10
3U
3U0
30
NA
30U
3U0
1U
6U
3U0
6U
3U
3U
1U
10
3U
10

SWMU318-SB21-04
2/3/2005
7-9

3U
117
0971
0.631J
3U
1U
0.53 ]
30
30
NA
3U
30
1U0
70
3U
1417
0.66 J
3U0
10U
10
3U0
10U

SWMU318-SB22-03
2/7/2005
5-7

30
0.84 J
07117

30

30

10

30

3U0

3U

NA

3U0

3U
1U0
6U

30
127

30

30

10

10

30

10
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TABLE 4-7
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID NC Soilto | USEPA Region IX] SWMU318-SB22-04 SWMU318-SB23-02 SWMU318-SB23-04 SWMU318-SB24-03 SWMU318-SB24-05 SWMU318-SB25-02 SWMU318-SB25-02D SWMU318-SB25-04 SWMU318-SB25-04D
Sample Date Groundwater § Industrial Soil 2/7/2005 2/3/2005 2/3/2005 2/7/2005 2/7/2005 2/8/2005 2/8/2005 2/8/2005 2/8/2005
Sample Depth (ft bgs) Standards PRGs 7-9 3-5 7-9 5-7 9-11 35 3-5 7-9 7-9

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane NE 7,275 3U 2U 30 30 3U 2U0 5 3U %
1,2,3-Trichlorobenzene 2,610 215,925 ¥ 7U 1317 0.64 7U 70U 6U 2 7U P
1,2,4-Trichlorobenzene 2,610 215,925 70 1.17J 0.59 ] 70 70 6U <Zt 7U E
1,2,4-Trimethylbenzene 7,490 170,272 3U 0.64 J 3U 3U 3U 2U < 3U <
1,2-Dichlorobenzene (o0-) 7,270 600,000 3U 2U 3U 3U 30 2U0 2 30 E
1,2-Dichloroethene (cis) 350 146,301 1U 1U 1U 1u 1U 1U 2 1U =
1,3,5-Trimethylbenzene 7,330 69,712 3U0 2U 30 3U 3U 2U = 3U )
1,3-Dichlorobenzene (m-) 23,700 600,000 30 2U 30 30 30 2U % 30 %
1,4-Dichlorobenzene (p-) 1,240 7,867 30 2U0 30 30 3U 2U = 30 ~
4-Isopropyltoluene 7,270 @ 520,000 @ NA NA NA NA NA NA i NA -
Bromoform 1.25 218,200 30 2U 3U 30 30 2U 8 30 8
Butylbenzene, sec- 3,330 220,000 30 2U 30 30 3U0 2U = 3U =
Chlorobenzene 438 530,466 1U 1U0 1U 1U 1U 1U %‘ 1U %
Hexachlorobutadiene 257 22,099 7U 6 U 6 U 7U 7U 6 U = 7U a
Isopropylbenzene (Cumene) 1,680 1,977,451 30 20 3U 30 3U 20U = 30 =
Naphthalene 585 187,691 7U 1317 0.97 7 70 7U 6U (5) 7U %
n-Butylbenzene 4,310 240,000 30 06117 30 3U0 30 2U0 o 3U0 B
n-Propylbenzene 1,710 240,000 30 2U0 30 30 30 2U S 3U S
Styrene (Ethenylbenzene) 2,240 1,700,000 1U 10 1U 1U 1U0 1U Z 1U Z
Toluene 7,270 520,000 1U 1U 1U 1U 1U 1U 2 1U 2
Xylene, m- 4960 @ 420,000 @ 3U 20U 3U 3U 3U 2U = 3U =
Xylene, o- 4960 © 420,000 @ 1U 1U 1U 1U 1U 1U 5 1U &
Notes:

Underlined values exceed North Carolina Soil to Groundwater criteria. ) Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

Boxed values exceed USEPA Region IX Industrial Soil PRGs. “ Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.
NE - Not Established.
NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-7
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID NC Soilto } USEPA Region IX] SWMU318-SB26-01 SWMU318-SB26-02 SWMU318-SB27-02 SWMU318-SB27-02D SWMU318-SB27-03 SWMU318-SB27-03D SWMU318-SB28-02 SWMU318-SB28-02D SWMU318-SB28-04
Sample Date Groundwater |  Industrial Soil 2/4/2005 2/4/2005 2/7/2005 21712005 2/7/2005 2/7/2005 2/8/2005 2/8/2005 2/8/2005
Sample Depth (ft bgs) Standards PRGs 1-3 3-5 3-5 3-5 5-7 5-7 3-5 3-5 7-9

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane NE 7,275 20U 3U 3U % 3U 30U 2 2U0 30
1,2,3-Trichlorobenzene 2,610 " 215,925 ¥ 6U 6U 6U > 7U 7U 6U 6U 7U
1,2,4-Trichlorobenzene 2,610 215,925 0.471) 0.46 J 6U < 0.52J 7U 6U 6U 7U0
1,2,4-Trimethylbenzene 7,490 170,272 2U 3U 3U 5 3U 3U 2U 2U 3U
1,2-Dichlorobenzene (o-) 7,270 600,000 2U 3U 30 z 30 3U0 2U 2U 3U
1,2-Dichloroethene (cis) 350 146,301 1U0 0717 0.84 7 = 09517 29 1U 1U 11U
1,3,5-Trimethylbenzene 7,330 69,712 2U 3U0 3U N 3U 3U 2U 2U 3U
1,3-Dichlorobenzene (m-) 23,700 600,000 20U 3U0 3U 8 30 30 2U 2U 3U
1,4-Dichlorobenzene (p-) 1,240 7,867 2U 30 3U 5 3U 30 2U 2U0 3U0
4-Isopropyltoluene 7.270:% 520,000 @ NA NA NA 8 NA NA NA NA NA
Bromoform 1.25 218,200 2U 3U 3U ) 3U 3U 2U 2U 3U
Butylbenzene, sec- 3,330 220,000 2.1 3U 3U = 3U0 3U 20 2U0 30
Chlorobenzene 438 530,466 1U0 10 1U ?3‘ 1U 1U 1U0 1U 1U
Hexachlorobutadiene 257 22,099 6U 6U 6U ‘S 70 7U 6U 6U 70
Isopropylbenzene (Cumene) 1,680 1,977,451 2U 30 3U = 3U 3U 2U 2U 30
Naphthalene 585 187,691 6U 6U 6U § 7U0 7U 6U 6U 7U0
n-Butylbenzene 4,310 240,000 2U 3U 30 i 30 3U 2U 2U 30
n-Propylbenzene 1,710 240,000 2U0 3U0 3U 5 3U 3U 2U 2U 3U
Styrene (Ethenylbenzene) 2,240 1,700,000 10U 1U 10 Z 1U 1U 10 1U 10U
Toluene 7,270 520,000 1U 1U0 10 o 1U 10 10 1U 1U
Xylene, m- 4960 @ 420,000 @ 2U 3U 3U % 3U 3U 2U 2U 3U
Xylene, o- 4960 @ 420,000 @ 1U 1U 1U P 1U 1U 1U 1U 1U
Notes:

Underlined values exceed North Carolina Soil to Groundwater criteria. ) Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.

Boxed values exceed USEPA Region IX Industrial Soil PRGs. © Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.

® Based on professional judgement, the value used is for total xylenes as a surrogate compound.
NE - Not Established.
NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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Sample ID
Sample Date
Sample Depth (ft bgs)

NC Soil to

Groundwater

Standards

Volatile Organic Compounds (ug/kg)

1,1,1,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o0-)
1,2-Dichloroethene (cis)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Isopropyltoluene
Bromoform
Butylbenzene, sec-
Chlorobenzene
Hexachlorobutadiene
Isopropylbenzene (Cumenc)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Xylene, m-

Xylene, o-

Notes:

NE
2,610 Y
2,610
7,490
7,270
350
7,330
23,700
1,240
7.970'%
1.25
3,330
438
257
1,680
585
4310
1,710
2,240
7,270
4960 ¥
4960 @

USEPA Region IX
Industrial Soil
PRGs

7,275
215,925 ®
215,925
170,272
600,000
146,301
69,712
600,000
7,867
520,000 @
218,200
220,000
530,466
22,099
1,977,451
187,691
240,000
240,000
1,700,000
520,000
420,000 ¥
420,000 @

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

MOBILE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318

TABLE 4-7

RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB35-01
2/5/2005
1-3

2U
6U
6U
2U
2U
10U
2U0
20
2U
NA
21
20
10
6U
2y
6U
2U0
20
10
10
2U
10

SWMU318-SB35-01D SWMU318-SB35-02

2/5/2005
1-3

2U
6U
6U
20
2U
1uU
2U0
2U
2U
NA
2U
2U0
1U
6U
2U
6U
2U
2U
10
1y
2U
10

") Based on professional judgement, the value used is for 1,2,4-trichlorobenzene as a surrogate compound.
© Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
®) Based on professional judgement, the value used is for total xylenes as a surrogate compound.

2/5/2005
3-5

2
1]
0.76 J
2U
2U
1U
2U
2U
2U
NA
2U
2U
10
6U
2U
127
2U
2U0
10
1U
2U
1U

SWMU318-SB35-03
2/5/2005
5-7

2U0
6U
6U
2U
2U
10
2U
2U
2U0
NA
20
2U
10
6U
2U
6U
2U
2U
10
10
2U
10
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TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC 2 Base NC Soil to | USEPA Region IX| SWMU318-SB01-03 SWMU318-SB01-04 SWMU318-SB02-01 SWMU318-SB02-01D SWMU318-SB02-04 SWMU318-SB02-06 SWMU318-SB03-01 SWMU318-SB03-04 SWMU?318-SB04-01
Sample Date Subsurface Soil ~ Background  Groundwater | Industrial Soil 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/19/2004 3/16/2004
Sample Depth (ft bgs) Background Sand Standards PRGs 5-7 7-9 1-3 1-3 7-9 11-13 1-3 7-9 1-3
Volatile Organic Compounds (ug/kg,
1,2-Dichloroethene (cis) NE NE 1.84 146,301 NA NA NA NA NA 10U
1,2-Dichloroethene (total) NE NE 350 146,301 (¥ NA NA NA NA NA 10U
1,2-Dichloroethene (trans) NE NE 380 234,823 NA NA NA NA NA 10U
Acetone NE NE 2810 54,320,986 NA NA NA NA NA 12UJ
Methyl Acetate NE NE NE 91,530,825 NA NA NA NA NA 197
Toluene NE NE 7270 520,000 . NA NA NA NA . NA _ 0.9
w2 w2 w)
Semi Volatile Organic Compounds (ug/kg E E E
3,3"-Dichlorobenzidine NE NE NE 3,830 2 440 U 370 U 390 U 440 U 3 380 U g NA
Acenaphthene NE NE 8160 29,219,327 = 20) 370 U 390 U 440 U Z 380 U Z NA
Anthracene NE NE 995000 100,000,000 j 440 U 370 U 390 U 440 U j 380 U § NA
Benzaldchyde NE NE NE 61,560,629 7 440 U 370 U 390 U 440 U & 23] o NA
Benzo(a)anthracene NE NE 343 2,110 = 68 ] 370 U 390 U 440 U o 380 U = NA
Benzo(a)pyrene NE NE 92.8 211 é 54 370 U 390 U 440 U fg 380 U é NA
Benzo(b)fluoranthene NE NE 1180 2,110 2 687 370 U 390 U 440 U 2 380 U £ NA
Benzo(g,h,i)perylene NE NE 6720000 29,126,201 ¥ 5 440 U 370 U 390 UJ 440 U % 380 UJ 5 NA
Benzo(k)fluoranthene NE NE 11800 21,096 = 5017 370 U 390 U 440 U &l 380 U 5,'] NA
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6670 123,121 < 440 U 370 U 390 U 440 UJ < 380 U < NA
Carbazole NE NE NE 86,185 A 440 UJ 370 UJ 390 U 440 UJ A 380 U A NA
Chrysene NE NE 38150 210,962 5 68 ] 370 U 390 U 440 U & 380 U & NA
Dibenz(a,h)anthracenc NE NE 172 211 2 440 U 370 U 390 U 440 U T 380 U = NA
Dibenzofuran NE NE 4660 1,563,342 & 147 370 U 390 U 440 U & 380 U & NA
Di-n-butyl Phthalate (DBP) NE NE 24800 61,560,629 & 440 U 370 U 390 U 440 U - 380 U 2 NA
Fluoranthene NE NE 276000 22,000,353 a 120 J 370 U 390 U 440 U 2 380 U a NA
Fluorene NE NE 44300 26,281,433 5 1717 370 U 390 U 440 U 3) 380 U 3 NA
Indeno(1,2,3-cd)pyrene NE NE 3320 2,110 = 28 J 370 U 390 U 440 U = 380 U A NA
Naphthalene NE NE 585 187,691 7 457 140 J 220 J 23] 7 187 @ NA
Phenanthrene NE NE 59600 29,126,201 @ 5 187 370 U 390 U 440 U 5 380 U 5 NA
Pyrene NE NE 286000 29,126,201 E 1207 370 U 390 U 440 U 5 380 U E NA
Metals (mg/kg) § & =
Arsenic 13.56 1.62 5.24 1.59 < 1.4 J 17 I 1.8 | 10.2 ] 5 I 3.1 | 5 NA
Barium 46.53 21.98 848 66,577 “ 159 ) 128 J 1937 0.4 7 @ 1537 @ NA
Cadmium NE NE 2.72 451 0.14 ] 0.09 J 0.111] 0.05U 0.05U NA
Chromium 37.71 16.28 293 448 14.6 1 57 8.4 1] 11.17 102 ) NA
Lead 15.24 8.16 270 800 11 74 i1 75 8.6 NA
Mercury 0.07 0.0797 0.015 307 0.07 ) 0.04 J 0.05J 0.03 ) 0.06 J NA
Selenium 0.861 0.69 12.2 5,110 0.5 UJ 0.81J 0.66 J 0.47 UJ 0.86 J NA
Notes:
Shaded values exceed AOC 2 background concentrations for subsurface soil. © Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.
Bolded values exceed Base background concentrations for sand subsurface soil. ©) Based on professional judgement, value used is for pyrene as a surrogate compound.

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.
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TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC 2 Base NC Soil to | USEPA Region IX| SWMU318-SB04-02 SWMU318-SB04-04 SWMU318-SB05-02D SWMU318-SB05-02 SWMU318-SB05-03  SWMU318-SB06-01 SWMU318-SB06-01D SWMU318-SB06-02
Sample Date Subsurface Soil  Background  Groundwater | Industrial Soil 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004 3/16/2004
Sample Depth (ft bgs) Background Sand Standards PRGs 3-5 7-9 3-5 3-5 5-7 1-3 1-3 3-5
Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis) NE NE 1.84 146,301 NA NA NA NA NA NA NA NA
1,2-Dichloroethene (total) NE NE 350 146,301 N NA NA NA NA NA NA NA NA
1,2-Dichloroethene (trans) NE NE 380 234,823 NA NA NA NA NA NA NA NA
Acetone NE NE 2810 54,320,986 NA NA NA NA NA NA NA NA
Methyl Acetate NE NE NE 91,530,825 NA NA NA NA NA NA NA NA
Toluene NE NE 7270 520,000 NA NA NA NA NA NA NA NA
Semi Volatile Organic Compounds (ug/kg

3,3"-Dichlorobenzidine NE NE NE 3,830 490 U 410U 400 U 430 U 871J 410 U 420 U 430 U
Acenaphthene NE NE 8160 29,219,327 490 U 410 U 400 U 430 U 400 U 410 U 420U 430 U
Anthracene NE NE 995000 100,000,000 490 U 410U 400 U 430 U 3117 410U 420U 430 U
Benzaldehyde NE NE NE 61,560,629 490 U 410 U 400 U 430 U 187 287 343 430 U
Benzo(a)anthracene NE NE 343 2,110 42 410 U 400 U 430 U 1200 410 U 420 U 430 U
Benzo(a)pyrene NE NE 92.8 211 43 ] 410 U 400 U 430 U | .2_0 | 410 U 420 U 430 U
Benzo(b)fluoranthene NE NE 1180 2,110 72] 410 U 400 U 430 U 1500 410 U 420 U 430 U
Benzo(g,h,i)perylene NE NE 6720000 29,126,201 @ 490 UJ 410 UJ 400 U 430 U 130 J 410 UJ 420 U 430 U
Benzo(k)fluoranthene NE NE 11800 21,096 391J 410 U 400 U 430 U 1200 410U 420U 430 U
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6670 123,121 490 U 410 U 400 UJ 430 UJ 400 UJ 410 U 420 UJ 430 UJ
Carbazole NE NE NE 86,185 490 U 410 U 400 UJ 430 UJ 6517 410U 420 UJ 430 UJ
Chrysene NE NE 38150 210,962 5017 410 U 400 U 430 U 1900 410 U 420U 430 U
Dibenz(a,h)anthracene NE NE 172 211 490 U 410 U 400 U 430 U 1807 410U 420U 430 U
Dibenzofuran NE NE 4660 1,563,342 490 U 410 U 400 U 430 U 400 U 410 U 420 U 430 U
Di-n-butyl Phthalate (DBP) NE NE 24800 61,560,629 490 U 410 U 400 U 430 UJ 4600 D 410U 420 U 430 U
Fluoranthene NE NE 276000 22,000,353 677J 410U 400 U 430 U 3000 410 U 420 U 430 U
Fluorene NE NE 44300 26,281,433 490 U 410 U 400 U 430 U 400 U 410 U 420U 430 U
Indeno(1,2,3-cd)pyrene NE NE 3320 2,110 323 410 U 400 U 430 U 440 410 U 420U 430 U
Naphthalene NE NE 585 187,691 490 U 410 U 400 U 430 U 400 U 3107 280 J 891J
Phenanthrene NE NE 59600 29,126,201 @ 490 U 410 U 400 U 430 U 170 J 410 U 420 U 430 U
Pyrene NE NE 286000 29,126,201 687 410 U 400 U 430 U 2200 410U 420U 430 U
Metals (mg/kg)

Arsenic 13.56 1.62 5.24 1.59 R ] 1.6 J | 5.4 | 4.4 i 1.9 | 11 | 1.6J | 1.11]
Barium 46.53 21.98 848 66,577 2141] 48] 2287 18.87J 16.2J 1367 14917 235
Cadmium NE NE 2,72 451 007U 0.05 U 0.157J 0247 0.371J 0.07 J 0.08J 0.05U
Chromium 37.71 16.28 27.2 448 34J 6.7 18.6 13.2 8.1 517 723 14
Lead 15.24 8.16 270 800 14.8 6.7 26.1J 459 J 12.2J 10.1 9.5 15.8
Mercury 0.07 0.0797 0.015 307 0.07 J 0.03J 0.08 J 0.04 J 0.04J 0.05J 0057 0.11
Selenium 0.861 0.69 12.2 5,110 0.89J 077 J 057 042 U 06217 1J 0.6517 061
Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil. @ Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

Bolded values exceed Base background concentrations for sand subsurface soil. ©) Based on professional judgement, value used is for pyrene as a surrogate compound.

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg’

3,3'-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-buty! Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

NC Soilto [USEPA Region IX| SWMU318-SB06-02D SWMU318-SB06-04 SWMU318-SB07-02  SWMU318-SB07-04
Groundwater |  Industrial Soil 3/16/2004 3/16/2004 3/20/2004 3/20/2004
Standards PRGs 3-5 7-9 3-5 7-9
1.84 146,301 NA
350 146,301 Y NA
380 234,823 NA
2810 54,320,986 NA
NE 91,530,825 NA
7270 520,000 . _ NA .
2 < 2
175} wl 95
NE 3,830 E E 420 U 5
8160 29,219,327 = = 420 U =
995000 100,000,000 j § 420 U j
NE 61,560,629 2 & 420U y
343 2,110 e 2 420U e
92.8 211 P = 420 U 2
1180 2,110 = e 420 U e
6720000 29,126,201 @ 5 5 420 U =
5 i Z : e 4
NE 86,185 a = 420 UJ =
38150 210,962 ) 5 420U 5
172 211 = T 420 U Tz
4660 1,563,342 = & 420U &
24800 61,560,629 = Z 420 U =
276000 22,000,353 a a 420 U 8
44300 26,281,433 5 3] 420U 3]
3320 2,110 = a 420 U =
585 187,691 a 7 420 U 7
59600 29,126,201 @ 5 5 420 U 5
286000 29,126,201 = Z 420U =
ss] 53] 53]
= = =
5.24 1.59 é = l 1.6 ] Z
848 66,577 7 19.1 &
2.72 451 18U
3953 448 8
270 800 10.1
0.015 307 0.05J
122 5,110 0.64 J

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

I - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

©) Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB08-02

3/20/2004
3-5

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB08-04
3/20/2004
7-9

NA
NA
NA
NA
NA
NA

450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 UJ
450 UJ
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U

4.5

11.5
1.8 U
15.5
7.8
0.037J
048]

SWMU318-SB09-02
3/22/2004
3-5

NA
NA
NA
NA
NA
NA

390 UJ
390 U
390 U
390U
350U
390U
390U
390U
390 U
390 U
390 U
390 U
390U
390 U
390 U
390U
390U
390U
390U
390U
3900

044 U
621]
005U

3817
001U
048U

SWMU318-SB09-03
3/22/2004
5-7

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg

3,3"-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC?2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB10-02 SWMU318-SB10-03

NC Soil to | USEPA Region IX
Groundwater Industrial Soil
Standards PRGs
1.84 146,301
350 146,301
380 234,823
2810 54,320,986
NE 91,530,825
7270 520,000
NE 3,830
8160 29,219,327
995000 100,000,000
NE 61,560,629
343 2,110
92.8 211
1180 2,110
6720000 29,126,201 @
11800 21,096
6670 123,121
NE 86,185
38150 210,962
172 211
4660 1,563,342
24800 61,560,629
276000 22,000,353
44300 26,281,433
3320 2,110
585 187,691
59600 29,126,201 @
286000 29,126,201
5.24 1.59
848 66,577
2.72 451
27.2 448
270 800
0.015 307
12.2 5,110

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

SWMU318-SB11-01

3/23/2004 3/23/2004 3/23/2004
3.5 57 13
NA NA
NA NA
NA NA
NA NA
NA NA
_ NA NA
£,
w1
S
3 470 UJ 380 UJ
Z 470 U 380 U
N 470 U 380 U
& 470 UJ 380 U
= 470 U 380 U
= 470 U 380 U
o 470 U 380 U
= 470 U 380 U
= 470 U 380 U
< 470 U 380 U
A 470 U 380 U
5 470 U 380U
= 470 U 380 U
= 470 U 380 U
= 470 U 380 U
a 470 U 380 U
3] 470 U 380 U
= 470 U 380 U
% 470 U 380 U
5 470 U 380 U
ﬁ 470 U 380 U
=
é | 5 2J
21.7 ] 59.8
0.06 U 0.99 U
29.8 6.2
14.4 J 13.7 J
0.06 J 0.05J
0.53 U 1.1

®) Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

SWMU318-SB11-03
3/23/2004
5-7

NA
NA
NA
NA
NA
NA

430 UJ
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430U
430 U
580

430 U
430 U

1417
9.11]
005U

53]
0.047
0.681]

©) Based on professional judgement, value used is for pyrene as a surrogate compound,

SWMU318-SB12-01

SWMU318-SB12-04

3/23/2004 3/23/2004
1-3 7-9
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

380 WJ 430 UJ

380U 430 U

380U 430 U

380 U 430 U

380U 430 U

380U 430U

380 U 430 U

380U 430 U

380 U 430U

380U 430 U

380U 430 U

380U 430 U

380U 430 U

380 U 430 U

380 U 430 U

380 U 430U

380U 430 U

380U 430U

380U 430 U

380 U 430 U

380U 430 U

1.9J 10.6
9:2.7 19.4J
005U 0.6217J
6.4 21.2
3517
0.03 ] 0.06J
0.67 1]

SWMU318-SB13-01
3/23/2004
1-3

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB13-03
3/23/2004
5-7

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg’

3,3'-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC?2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

NC Soil to

Groundwater

Standards

1.84
350
380
2810
NE
7270

NE
8160
995000
NE
343
92.8
1180
6720000
11800
6670
NE
38150
172
4660
24800
276000
44300
3320
585
59600
286000

5.24
848
2.72
27.2
270
0.015
12.2

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

TABLE 4-8

FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

USEPA Region IX
Industrial Soil
PRGs

SWMU318-SB14-01 SWMU318-SB14-02
2/5/2005 2/5/2005

1-3 3-5

146,301
146,301 ™
234,823

54,320,986

91,530,825
520,000

3,830
29,219,327
100,000,000
61,560,629

2,110
211
2,110
29,126,201 @
21,096
123,121
86,185
210,962
211
1,563,342
61,560,629
22,000,353
26,281,433
2,110
187,691

29,126,201 @
29,126,201

1.59
66,577
451
448
800
307
5,110

NA
NA
NA
NA
NA
NA

390 U
390 U
390U
390U
390 U
390 U
390U
390U
390 U
3900
390 U
390 U
390 U
390U
390 U
390 U
390U
390 U
390U
390U
390 U

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

3U
10J
005U
12.6
6.8
002U
064 U

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

SWMU318-SB14-03

SWMU318-SB15-01

2/5/2005 2/5/2005
5-7 1-3
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

440 U 360 U

374 | 08U

21 511
0.06 U 0.13 U
17 53
6.7 31U
0.01 U 0.01 U
18U 0.68 U

©) Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB15-02
2/5/2005
3-5

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB15-02D
2/5/2005
3-5

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB15-03
2/5/2005
5-7

NA
NA
NA
NA
NA
NA

480 U
430 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
480 U
430 U
430 U
480 U
480 U
480 U
480 U

207

227
0.06 U
314
12.5
0.05 U
12U

SWMU318-SB16-02
2/4/2005
3-5

NA
NA
NA
NA
NA
NA

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

1.7U0
20.5]

1.9
14.2

0.06 U
0.7t U
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg

3,3"-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

NC Soil to
Groundwater
Standards

1.84
350
380
2810
NE
7270

NE
8160
995000
NE
343
92.8
1180
6720000
11800
6670
NE
38150
172
4660
24800
276000
44300
3320
585
59600
286000

5.24
848
2.72
27.2
270
0.015
12.2

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

] - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

USEPA Region IX
Industrial Soil
PRGs

146,301
146,301
234,823

54,320,986

91,530,825
520,000

3,830
29,219,327
100,000,000
61,560,629

2,110
211
2,110
29,126,201 @
21,096
123,121
86,185
210,962
211
1,563,342
61,560,629
22,000,353
26,281,433
2,110
187,691

29,126,201 @
29,126,201

1.59
66,577
451
448
800
307
5,110

FIXED BASE LABORATORY DETECTIONS SUMMARY

TABLE 4-8

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB16-03
2/4/2005
547

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318

-SB17-01

2/5/2005
1-3

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-SB17-02
2/5/2005
3-5

NA
NA
NA
NA
NA
NA

420 U
420U
420U
420 U
420 U
420U
420U
420 U
420 U
420 U
420 U
420U
420 U
420U
420 U
420 U
420U
420U
4200
420U
420 U

530
12.1J
0.14 U
19.1

10
011U

1.8U

SWMU318-SB17-03
2/5/2005
5-7

NA
NA
NA
NA
NA
NA

460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U

208

18.7J
0.06 U
311
122
0.04 U
1U

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

® Based on professional judgement, value used is for pyrene as a surrogate compound,

SWMU318-SB18-01
2/7/2005
1-3

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

SWMU318-SB18-02
2/7/2005
3-5

NA
NA
NA
NA
NA
NA

420 U
420 U
420 U
420 U
420 U
420U
420 U
420 U
420U
420 U
420U
420 U
420U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420U

9.9

17.6 1
0.06 U
229
11.2
007U
0770

SWMU318-SB18-03
2/7/2005
5-7

NA
NA
NA
NA
NA
NA

450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U

47U
195173
015U

24
10.7
0.04 U

15U

SWMU318-SB19-02
2/4/2005
3-5

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg

3,3'-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC 2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

NC Soilto | USEPA Region IX
Groundwater Industrial Soil
Standards PRGs
1.84 146,301
350 146,301
380 234,823
2810 54,320,986
NE 91,530,825
7270 520,000
NE 3,830
8160 29,219,327
995000 100,000,000
NE 61,560,629
343 2,110
92.8 211
1180 2,110
6720000 29,126,201 @
11800 21,096
6670 123,121
NE 86,185
38150 210,962
172 211
4660 1,563,342
24800 61,560,629
276000 22,000,353
44300 26,281,433
3320 2,110
585 187,691
59600 29,126,201 @
286000 29,126,201
5.24 1.59
848 66,577
2.72 451
27.2 448
270 800
0.015 307
12.2 5,110

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

SWMU318-SB19-05
2/4/2005
9-11

NA
NA
NA
NA
NA
NA

420U
420U
420U
420U
420U
420U
420U
420U
420U
420 U
420U
420 U
420U
420U
420U
420U
420U
420 U
420 U
420 U
420 U

8U

14.6 J

0.06 U
9.3

003U
094U

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

SWMU318-SB20-02
2/3/2005
3-5

NA
NA
NA
NA
NA
NA

420 U
420U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420U
420 U
420 U
420U
420 U
420 U

26U
264 J
0.07 U
18.1
16.5
0.16 U
082U

SWMU318-SB20-04
2/3/2005
79

NA
NA
NA
NA
NA
NA

400 U
400U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
30017
400 U
400 U
400U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

26U
26.9J
0.09 U
12.8
14.7
0.08 U

15U

SWMU318-SB20-14
2/20/2005
27-29

SAMPLE ANALYZED FOR TOD ONLY.

©) Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB21-02
2/3/2005
3-5

12U
12U
120
111J

12U
12U

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

25U
26J
02U
12.9
13.2
0.08 U
078 U

SWMU318-SB21-04
2/3/2005
7-9

NA
NA
NA
NA
NA
NA

420 U
420U
420 U
420 U
420 U
420U
420 U
420 U
420 U
420 U
420 U
420 U
420U
420 U
420U
420 U
420U
420 U
420 U
420 U
420 U

NA
NA
NA
NA
NA
NA
NA

SWMU318-SB22-03
2/7/2005
5-7

NA
NA
NA
NA
NA
NA

420U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420U
420 U
420 U
420 U
420U

2U0
2557
0.06 U
12
11.4
0.06 U
1.8U

SWMU318-SB22-04
2/7/2005
7-9

NA
NA
NA
NA
NA
NA

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

1.8U
23217
005U
12.8

8.2

0.01 U
061U
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg’

3,3'-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

NC Soil to
Groundwater
Standards

1.84
350

380
2810
NE
7270

NE
8160
995000
NE
343
92.8
1180
6720000
11800
6670
NE
38150
172
4660
24800
276000
44300
3320
585
59600
286000

5.24
848
272
272
270

0.015
12.2

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE . Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U . Not Detected

UJ - Not detected. Reported value is estimated.

USEPA Region IX
Industrial Soil
PRGs

146,301
146,301
234,823

54,320,986

91,530,825
520,000

3,830
29,219,327
100,000,000
61,560,629

2,110
211
2,110
29,126,201 @
21,096
123,121
86,185
210,962
211
1,563,342
61,560,629
22,000,353
26,281,433
2,110
187,691

29,126,201 @
29,126,201

1.59
66,577
451
448
800
307
5,110

TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-SB23-02
2/3/2005
3-5

11u
11vu
1nuvu
81J
11U
11U

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

220
214]
027U

8.6

0.07U
0.64 U

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

SWMU318-SB23-04
2/3/2005
7-9

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

23U
21.817
0.06 U
14.5
15.2
0.11U
072 U

SWMU318-SB24-03
2/7/2005
5-7

NA
NA
NA
NA
NA
NA

420U
420U
420U
420 U
420U
420 U
420 U
420 U
420 U
420 U
420U
420U
420 U
420 U
1,200
420U
420 U
420 U
420 U
420U
420 U

4U
2861J
0.06 U
20.1
14.4
01U
12U

SWMU318-SB24-05
2/7/2005
9-11

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

® Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB25-02
2/8/2005
3-5

NA
NA
NA
NA
NA
NA

380U
380 U
380U
380U
380 U
380 U
380 U
380 U
380 U
380U
380 U
380 U
380U
380U
380U
380 U
380U
380 U
380U
380U
380U

12U
921]
0.06 U
25U
3U0
0.04U
0.76 U

SWMU318-SB25-02D
2/8/2005
3-5

NA
NA
NA
NA
NA
NA

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U

059U
791

021U
7.8
23U

003U
1.8U

SWMU318-SB25-04
2/8/2005
7-9

NA
NA
NA
NA
NA
NA

500 U
500U
500 U
500 U
500U
500U
500 U
500 U
500U
500 U
500 U
500 U
500 U
500U
500 U
500U
500 U
500 U
500 U
500 U
500 U

6U
29.8 J
0.07 U
345
16.8
0.13 U
13U

SWMU318-SB25-04D
2/8/2005
7-9

NA
NA
NA
NA
NA
NA

490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U

25U
30.1J
009U
36.3
171
011U
099 U
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Sample ID
Sample Date
Sample Depth (ft bgs)

Volatile Organic Compounds (ug/kg

1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
1,2-Dichloroethene (trans)
Acetone

Methyl Acetate

Toluene

Semi Volatile Organic Compounds (ug/kg

3,3'-Dichlorobenzidine
Acenaphthene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl) Phthalate (BEHP)
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl Phthalate (DBP)
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (mg/kg)
Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium

Notes:

Shaded values exceed AOC 2 background concentrations for subsurface soil.

AOC2
Subsurface Soil
Background

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

13.56
46.53
NE
37.71
15.24
0.07
0.861

Base

Background

Sand

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.62
21.98
NE
16.28
8.16
0.0797
0.69

NC Soil to

Groundwater

Standards

1.84
350
380
2810
NE
7270

NE
8160
995000
NE
343
92.8
1130
6720000
11800
6670
NE
38150
172
4660
24800
276000
44300
3320
585
59600
286000

5.24
848
2,72
27.2
270
0.015
12.2

Bolded values exceed Base background concentrations for sand subsurface soil.
Underlined values exceed North Carolina Soil to Groundwater criteria.

Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

UJ - Not detected. Reported value is estimated.

TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY

RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

USEPA Region IX
Industrial Soil
PRGs

SWMU318-5B26-01
2/4/2005
1-3

146,301
146,301 (¥
234,823

54,320,986

91,530,825
520,000

3,830
29,219,327
100,000,000
61,560,629

2,110

211
2,110
29,126,201 @
21,096
123,121
86,185
210,962
211
1,563,342
61,560,629
22,000,353
26,281,433
2,110
187,691
29,126,201 @
29,126,201

1.59
66,577
451
448
800
307
5,110

NA
NA
NA
NA
NA
NA

410 U
410 U
410 U
410 U
410 U
410U
410 U
410 U
410 U
410 U
410 U
410U
410 U
410 U
410U
410 U
410 U
410 U
410 U
410 U
410 U

26U
15.1)
012U
7.7
52
007U
08U

® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.

SWMU318-SB26-02
2/4/2005
3-5

18
21
3]
10
12U
12U

430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430U
430 U
430U
430 U
430U
430 U
430 U
430 U
430 U
430 U
430 U
430 U

5U
2527
005U
25.8
14.4
011U

1y

SWMU318-SB27-02
2/7/2005
3-5

NA
NA
NA
NA
NA
NA

420 U
420U
420 U
420 U
420U
420 U
420 U
420 U
420 U
420 U
420U
420 U
420 U
420U
420U
420 U
420U
420 U
420 U
420 U
420 U

72U
2251)
0.06 U

21
134
0.09 U

1.4 U

SWMU318-SB27-02D
2/7/12005
3-5

NA

NA
NA
NA
NA
NA

420U
420U
420 U
420U
420U
420U
420U
420U
420 U
420U
420 U
420 U
420 U
420 U
420 U
420 U
420U
420 U
420U
420U
420U

2U
203
0.06 U
21.2
124
0.08 U
076 U

©) Based on professional judgement, value used is for pyrene as a surrogate compound.

SWMU318-SB27-03
2/7/2005
5-7

NA
NA
NA
NA
NA
NA

470 U
470U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U
470 U

17U
274
0.06 U
36.5
14.9
0.06 U

11U

SWMU318-SB27-03D
2/7/2005
5-7

SAMPLE NOT SELECTED FOR FIXED BASE LABORATORY ANALYSIS.

SWMU318-5B28-02
2/8/2005
3-5

NA
NA
NA
NA
NA
NA

400 U
400 U
400 U
400 U
400U
400U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

14U
1411
005U

5.2

6.9
0.06 U
059 U

SWMU318-SB28-02D
2/8/2005
3-5

NA
NA
NA
NA
NA
NA

410 U
410 U
410 U
410 U
410U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410U
410 U
410U
410 U
410 U
410U
410 U
410 U
410 U

1.6 U
152171
0.08 U

6.5

005U
09U
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TABLE 4-8
FIXED BASE LABORATORY DETECTIONS SUMMARY
RFI SUBSURFACE SOIL ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID AOC2 Base NC Soil to | USEPA Region IX] SWMU318-SB28-04 SWMU318-SB28-04D  SWMU318-SB35-01  SWMU318-SB35-01D  SWMU318-SB35-02  SWMU318-SB35-03  SWMU318-MW07-11 SWMU318-MW05DW-15
Sample Date Subsurface Soil ~ Background  Groundwater | Industrial Soil 2/8/2005 2/8/2005 2/5/2005 2/5/2005 2/5/2005 2/5/2005 2/16/2005 2/18/2005
Sample Depth (ft bgs) Background Sand Standards PRGs 7-9 7-9 1-3 1-3 3-5 5-7 21-23 29-31
Volatile Organic Compounds (ug/kg
1,2-Dichloroethene (cis) NE NE 1.84 146,301 NA NA
1,2-Dichloroethene (total) NE NE 350 146,301 (¥ NA NA
1,2-Dichloroethene (trans) NE NE 380 234,823 NA NA
Acetone NE NE 2810 54,320,986 NA NA
Methyl Acetate NE NE NE 91,530,825 NA NA
Toluene NE NE 7270 520,000 NA NA ' . . '

2 2 2 2
Semi Volatile Organic Compounds (ug/kg g 2 g 2
3,3"-Dichlorobenzidine NE NE NE 3,830 420 U 450 U g 3 g 3
Acenaphthene NE NE 8160 29,219,327 420 U 450 U = Z Z Z
Anthracene NE NE 995000 100,000,000 420 U 450 U j j j :
Benzaldehyde NE NE NE 61,560,629 420 U 450 U . & ~ %
Benzo(a)anthracene NE NE 343 2,110 420 U 450 U e e e o 7 5
Benzo(a)pyrene NE NE 92.8 211 420U 450 U < =5 ) 3 = =
Benzo(b)fluoranthene NE NE 1180 2,110 420U 450 U e 2 2 2 2 2
Benzo(g,h,i)perylene NE NE 6720000 29,126,201 @ 420U 450 U 5 5 5 5 S o
Benzo(k)fluoranthene NE NE 11800 21,096 420U 450 U = = w o o o
Bis(2-ethylhexyl) Phthalate (BEHP) NE NE 6670 123,121 420U 450 U s < < < Q Q
Carbazole NE NE NE 86,185 420 U 450 U a a A a q 8
Chrysene NE NE 38150 210,962 420 U 450 U ) ) ) v N N
Dibenz(a,h)anthracene NE NE 172 211 420 U 450 U w [ m 23 Q A
Dibenzofuran NE NE 4660 1,563,342 420U 450 U & & & 5 = %‘
Di-n-butyl Phthalate (DBP) NE NE 24800 61,560,629 1,100 450 U = e s = <
Fluoranthene NE NE 276000 22,000,353 420U 450 U a g 8 B a 9
Fluorene NE NE 44300 26,281,433 420U 450 U 5 5 5 5 S %
Indeno(1,2,3-cd)pyrene NE NE 3320 2,110 420 U 450 U = i = - & <
Naphthalene NE NE 585 187,691 420 U 450 U 7 @ 7 %
Phenanthrene NE NE 59600 29,126,201 @ 420U 450 U 5 5 5 5
Pyrene NE NE 286000 29,126,201 420U 450 U Z Z Z ~

2 4 = 4
Metals (mg/kg) E % e =
Arsenic 13.56 1.62 5.24 1.59 [ 122 | 3.6 U Z < 5 5
Barium 46.53 21.98 848 66,577 17.9) 262 J v ” = z
Cadmium NE NE 2.72 451 043 U 0.07 U
Chromium 37.71 16.28 27.2 448 22 22.6
Lead 15.24 8.16 270 800 11.8 14.5
Mercury 0.07 0.0797 0.015 307 0.08 U 0.08 U
Selenium 0.861 0.69 12.2 5,110 21 U0 073 U
Notes:
Shaded values exceed AOC 2 background concentrations for subsurface soil. ® Based on professional judgement, value used is for 1,2-dichloroethene (cis) as a surrogate compound.
Bolded values exceed Base background concentrations for sand subsurface soil. ) Based on professional judgement, value used is for pyrene as a surrogate compound.

Underlined values exceed North Carolina Soil to Groundwater criteria.
Boxed values exceed USEPA Region IX Industrial Soil PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected

UJ - Not detected. Reported value is estimated.
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TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID North Carolina USEPA Region IX SWMU318-GWO01 SWMU318-GW02 SWMU318-GW02D SWMU318-GW03 SWMU318-GW04 SWMU318-GW05 SWMU318-GW06 SWMU318-GW07 SWMU318-GW08
Sample Date 2L Standards Tap Water PRGs 3/19/2004 3/17/2004 3/17/2004 3/18/2004 3/18/2004 3/17/2004 3/17/2004 3/18/2004 3/17/2004
Sample Depth (ft bgs) 12-16 10-14 10-14 12-16 12-16 10-14 15-19 10-14 12-16
Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane (TCA) 200 3,172 2U 2U 2U 2U 2U 2U 2U0 2U 2U
1,1-Dichloroethane 700 811 2U 2U 2U 2U 0517 0517 2U 2U 20U
1,1-Dichloroethene 7.00 339 2U 20 2U 2U 2U 2U 4 2U 2U
1,2,3-Trichlorobenzene NE 7.16 ¥ 2U 2U 097 2U 2U 2U 2U 2U 2U
1,2,4-Trichlorobenzene NE 7.16 2U 2U0 3 2U 2U0 2U 2U 2U 2U
1,2,4-Trimethylbenzene 350 12.3 27 20 2U 2U 17 17 17 20 20
1,2-Dichlorobenzene (o0-) 620 370 2U0 2U0 0517 047 047 27 0417 2U0 2U
1,2-Dichloroethene (cis) 70.0 60.8 3 1] 1] 0617 0417 2U 54 D 047 2U
1,2-Dichloroethene (trans) 70.0 122 2U 2U 20 2U 2U 2U 17 2U0 2U
1,3,5-Trimethylbenzene 350 12.3 20U 2U0 0617 2U 2U0 2U0 20 2U0 20
1,3-Dichlorobenzene (m-) 620 183 2U 2U 0517 0773 077 2U 2U 2U 2U
1,4-Dichlorobenzene (p-) 75 0.502 2U 2 2 0917 0917 | 0917 2U 2U0 2U
4-Chlorotoluene 140 @ 122 % 2U 2U 0917 2U 2U 2U 2U 2U 2U
4-Isopropyltoluene 1,000 ¥ 723 ¥ 2U 2U0 0817 2U0 2U 087 2U 077 2U
Benzene 1.00 0.354 2U 2U0 2U0 2U 091 | 20 027 2U 2U0
Butylbenzene, sec- 70.0 243 5 20U 2] 2U 2U 17 2U 2U 2]
Butylbenzene, tert- 70.0 243 2U 2U 20 2U 2U 117 2U0 2U0 2U
Chlorobenzene 50.0 106 2U 2U 2U 2U 2 2U 2U0 2U0 2U
Dichlorodiftuoromethane 1,400 395 20U 2U 2U 2U 20 20 2U 2U 21U
Ethylbenzene 29.0 1,340 27 0717 0617 0617 0617 0617 0717 2U 0617
Hexachlorobutadiene NE 0.862 2U 2U 057 2U 2U 20U 2U0 2U 2U
Isopropylbenzene (Cumene) 70.0 658 4 17 17 20 1] 1] 20U 1] 2U0
Naphthalene 21.0 6.20 5 217 22 2U0 18 1 2U0 2U 2U0 2U0
n-Butylbenzene 70.0 243 32 2U 2U 0517 2U 2U 2U 2U 2U0
n-Propylbenzene 70.0 243 4 2U0 2U 2U 2U 2U 20 2U 2U
Styrene (Ethenylbenzene) 100 1,641 2U 20 087J 2U 2U 2U 2U 2U 2U
Toluene 1,000 723 0817 0817 0817 07173 097J 1J 0817 2U 077¥
Trichloroethene (TCE) 2.80 0.028 i 0917 2 217 1) 0.7 ) i 1J 27 17J 2U0
Vinyl Chloride 0.0150 0.0198 2U 2U 2U 2U 2U 2U0 16 20 2U0
Xylene, m/p- 530 ¥ 206 @ 213 4U 27 4U 27 4U 4 U 2] 4U
Xylene, o- San/e 206 @ 2U 20U 1) 2U 1] 2U 1] 1) 2U
Notes:

" Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.

®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
“ Based on professional judgement, value used is for total xylenes as a surrogate compound.

Underlined values exceed North Carolina 2L Groundwater Protection Standards.
Boxed values exceed USEPA Region IX Tap Water PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID North Carolina USEPA Region IX SWMU318-GW09 SWMU318-GW10 SWMU318-GW11 SWMU318-GW12 SWMU318-GW13 SWMU318-GW 14 SWMU318-GW15 SWMU-GW16 SWMU318-GW17
Sample Date 2L Standards Tap Water PRGs 3/19/2004 3/20/2004 3/20/2004 3/20/2004 3/20/2004 3/22/2004 3/22/2004 6/21/04 6/23/2004
Sample Depth (ft bgs) 12-16 15-19 12-16 12-16 12-16 12-16 12-16 10-14 10-14
Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane (TCA) 200 3,172 0717 20U 2U 2U 20U 10U 20U 2U 2U
1,1-Dichloroethane 700 811 4 2U 2U 051 07173 10U 20U 2U 2U
1,1-Dichloroethene 7.00 339 3 2U 2U 2U 2U 10U 20U 2U 2U
1,2,3-Trichlorobenzene NE 716" 2U 2U 2U 2U 2U 10U 20U 2U 2U
1,2,4-Trichlorobenzene NE 7.16 2U0 2U0 2U0 2U 2U 10U 20U 20U 2U
1,2,4-Trimethylbenzene 350 123 2U 2U0 2U0 2U 20 17 20 2U0 2U
1,2-Dichlorobenzene (o-) 620 370 2U0 2U 2U 20U 2U 10U 20U 2U0 2U0
1,2-Dichloroethene (cis) 70.0 60.8 15 3 067 3 18 86 200 4.7 2U
1,2-Dichloroethene (trans) 70.0 122 2U 21U 2U0 2.U 17 10U 20U 2U0 2U0
1,3,5-Trimethylbenzene 350 123 29 21 2U 2.0 2U 10U 16 J 2U0 2U
1,3-Dichlorobenzene (m-) 620 183 21 2U 20U 2 21U 10U 20U 2U 2U0
1,4-Dichlorobenzene (p-) 75 0.502 2U 20 20U 17 2U 10U 200 2U 2. 1
4-Chlorotoluene 140 @ oo & 2U 2U 2U 2U 2U 10U 20U 2U 2U
4-Isopropyltoluene 1,000 ¥ 723 ¥ 2U 2U 2U 2U 2U 6417 20U 2U 2U
Benzene 1.00 0.354 2U0 20 2U0 2U 2U 14 39 2U0 2U
Butylbenzene, sec- 70.0 243 0917J 20 2U 2U 2U 10U 147 2U 2U
Butylbenzene, tert- 70.0 243 2U 2U 2U 2U 2U 10U 20U 20 2U
Chlorobenzene 50.0 106 20 2U 2U 2 2U 10U 20U 2U 2U
Dichlorodifluoromethane 1,400 395 20 2U0 2U 117 2U0 10U 20U 21 2U
Ethylbenzene 29.0 1,340 2U 20 2U 2U 2U 8.17J 35 2U 2U
Hexachlorobutadiene NE 0.862 2U 2U 24 20 21 10U 20U 2U 20U
Isopropylbenzene (Cumene) 70.0 658 2U 2U 2U 2U 2U 10U 20U 2U 20
Naphthalene 21.0 6.20 4 20U 2U 20 2U0 328 ﬁ@ 2U 21
n-Butylbenzene 70.0 243 2U 20U 2U 20U 2U 49 20U 2U 2U
n-Propylbenzene 70.0 243 2U 20 2U 2U 2U 10U 20U 20 24
Styrene (Ethenylbenzene) 100 1,641 20U 2U 2U 2U 2U 10U 20U 2U 2U
Toluene 1,000 723 0.77] 03] 041 0517 0417 47 1371 2U 2U0
Trichloroethene (TCE) 2.80 0.028 6 3 0817 0617 76 E 60 20U 22U 2U
Vinyl Chloride 0.0150 0.0198 17 20 20 0.9 20 100 20U 20U 2U
Xylene, m/p- 530 @ 206 ¥ 4U 0517 0517 077 071 43 34 4U 4U
Xylene, o- 530 @ 206 ¥ 2U 2U 081 081J 2U 10U 97 2U 2U
Notes:

) Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.

®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
“ Based on professional judgement, value used is for total xylenes as a surrogate compound.

Underlined values exceed North Carolina 2L Groundwater Protection Standards.
Boxed values exceed USEPA Region IX Tap Water PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected
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Sample ID
Sample Date
Sample Depth (ft bgs)

North Carolina
2L Standards

Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane (TCA)
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (o0-)
1,2-Dichloroethene (cis)
1,2-Dichloroethene (trans)
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
4-Chlorotoluene
4-Isopropyltoluene
Benzene

Butylbenzene, sec-
Butylbenzene, tert-
Chlorobenzene
Dichlorodifluoromethane
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Naphthalene
n-Butylbenzene
n-Propylbenzene

Styrene (Ethenylbenzene)
Toluene

Trichloroethene (TCE)
Vinyl Chloride

Xylene, m/p-

Xylene, o-

Notes:

200
700
7.00
NE
NE
350
620
70.0
70.0
350
620
75
140 @

1,000
1.00
70.0
70.0
50.0
1,400
29.0
NE
70.0
21.0
70.0
70.0
100

1,000
2.80
0.0150
530 ¥
530 W

USEPA Region IX SWMU318-GW18

Tap Water PRGs 6/21/04
10-14
3,172 2U
811 3.2
339 14.6
7.16 M 2U
7.16 2U
12.3 p3 8]
370 2U
60.8 2U
122 2U
12.3 20U
183 2U
0.502 2U
122 9@ 2U
723 W 2U
0.354 2U
243 2U
243 2U
106 2U
395 2U
1,340 2U
0.862 2U
658 2U
6.20 [ 6.4
243 21
243 2U
1,641 2U
723 20U
0.028 20U
0.0198 2U
206 @ 4U
206 @ 2U

Underlined values exceed North Carolina 21 Groundwater Protection Standards.

Boxed values exceed USEPA Region IX Tap Water PRGs.

NE - Not Established.
NA - Not Applicable.

J - Analyte detected. Reported value is estimated.

U - Not Detected

TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318

RCRA FACILITY INVESTIGATION (CT0-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

SWMU318-GW19
6/21/2004

10-14

2U0
20
2U0
2U0
2U0
2U
2U0
2.6
2U0
20
2U0
20
24
2U
2U
2U0
2U0
2U0
23
20
20
2U0
20
2U
20
2U0
2U
20U
20U
4U
2U

SWMU318-GW20
6/21/04

10-14

2°U
2U
2U0
2U
20U
20
2U0
20
2U0
2U0
2U0
2U0
2U

2U0
2U
2U
2U
2U
2U
2U
2U0
2U0
20
20
2U
2U0
2U
2U0
40U
2U0

SWMU318-GW21
6/22/04

10-14

2U
2U
2U
2U
2U
2U
2U
3.1
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
4U
2U

SWMU318-GW21D
6/22/04

10-14

21U
2U
2U
2U
20
20U
200
3.5
20U
20
2U
2U
2U
2U0
20
20
2U
2U
2U
2U
24
2U0
2U0
2U
2U
2U
2U0
2U
2U0
40
2U0

SWMU318-GW22
6/22/04
10-14

2U0
2U
2U
2U

2U0
2U0
2U0
20
2U0
20U
20
2U
2U
2U
2U0
2U
2U
2U
20
2U
2U0
2U
2U
2U0
20U
20U
20
2U
4U0
2U

) Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.
® Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.
®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
“ Based on professional judgement, value used is for total xylenes as a surrogate compound.

SWMU318-GW23
6/23/04

10-14

2U
2U
20
2U
2U0
2U0
2U0
2U0
20
20
20
20
2U0
2U
20
20
2U
2U
2U0
2U0
20
2U
2U0
2U0
2U
2U
20
2U0
20
4U
20

SWMU318-GW24
6/22/04

10-14

2U
20
2U
20

2U0
2U0
2U
2U0
20
2U0
2U
2U
2U0
2U0
2U
2U0
2U
2U
2U
2U
2U0
2U0
2U
2U0
2U0
2U0
20
20
4U
20U

SWMU318-GW25
6/23/04
10-14

2U
2U
2U
2U
2U0
2U
2U0
31.6
20
2U0
2U0
2U0
2U
2U
2U0
2U
2U
2U
2U
20
20
2U0
2U
2U
2U
2U
2U
2U
2U0
40
2U0
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TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID North Carolina USEPA Region IX SWMU318-GW26 SWMU318-GW27 SWMV318-GW28 SWMU318-GW29 SWMU318-GW30 SWMU318-GW31 SWMU318-GW32 SWMU318-GW33 SWMU318-GW34
Sample Date 2L Standards Tap Water PRGs 6/23/2004 6/23/04 6/24/04 6/22/04 6/24/2005 2/3/2005 2/3/2005 2/4/2005 2/2/2005
Sample Depth (ft bgs) 10-14 10-14 10-14 10-14 10-14 12-16 12-16 12-16 12-16
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane (TCA) 200 3,172 2U 2U 2U 10 1U 10 1U
1,1-Dichloroethane 700 811 2U 2y 2U 1U 4.5 1U 1U
1,1-Dichloroethene 7.00 339 2l 24 2U 1U 2.6 10 1U
1,2,3-Trichlorobenzene NE 16 2U 2U 2U 5U 5U 5U 5U
1,2,4-Trichlorobenzene NE 7.16 2U0 20U 2U 5U 5U 50 5U
1,2,4-Trimethylbenzene 350 12.3 2U0 2U 2U0 20U 2U0 2U0 2U
1,2-Dichlorobenzene (0-) 620 370 2U 2 20 2U 2U 2U 2U
1,2-Dichloroethene (cis) 70.0 60.8 2U0 3.8 2 1U 10 10 1U
1,2-Dichloroethene (trans) 70.0 122 2U 2U 2U 1U 1U 10 1U
1,3,5-Trimethylbenzene 350 12.3 2U0 2U0 2U 20 2U 2 2U
1,3-Dichlorobenzene (m-) 620 183 . 2U 2U 2U : 2U 2U 2U 2U
1,4-Dichlorobenzene (p-) 75 0.502 @ 2U 20 2U 5 2U0 20 2U 2U
4-Chlorotoluene 140 @ j23. % 3 2U 2U 2U 3 2U 2U 2U 2U
4-Tsopropyltoluene 1,000 ¥ 723 ; 2U 2U 2U A 2U 2U 2U 2U
Benzene 1.00 0.354 3 2U 2U 2U 3 1U I ) ] 1U 1U
Butylbenzene, sec- 70.0 243 g 2U 2U 2U 8 2U 20 2U 20
Butylbenzene, tert- 70.0 243 % 2U0 2U 2U % 2U 20U 2U 2U
Chlorobenzene 50.0 106 m 21U 2U 2U m 10 10 10 1U
Dichlorodifluoromethane 1,400 395 = 2U 2U 2U ) 5U 5U 5U 5U
Ethylbenzene 29.0 1,340 % 2U 2U 2U % 10 1U 10 1U
Hexachlorobutadiene NE 0.862 e 2U 2U0 2U A 50 50 5U 50
Isopropylbenzene (Cumene) 70.0 658 2U 2U 20 2U 2U0 2U 2U
Naphthalene 21.0 6.20 2U0 44 2U0 5U 4317 5U 5U
n-Butylbenzene 70.0 243 2U 2U 2U 2U 2U0 2U0 2U
n-Propylbenzene 70.0 243 2U 2U 2U 2U 20U 2U 20
Styrene (Ethenylbenzene) 100 1,641 20 2U 2U 1U 1U 1U 1U
Toluene 1,000 723 2U0 2U0 2U0 10 1U 1U 10
Trichloroethene (TCE) 2.80 0.028 20 2U 2U0 1U 20 1U 10
Vinyl Chloride 0.0150 0.0198 20 2U 2U 2U 05717 2U0 2U
Xylene, m/p- 530 @ 206 @ 4U 4U 4U 2U 2 U 2U 2U
Xylene, o- 530 @ 206 @ 2U 2U 20 1U 1U 1U 1U
Notes:
Underlined values exceed North Carolina 2L Groundwater Protection Standards. ) Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.
Boxed values exceed USEPA Region IX Tap Water PRGs. © Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.

®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
NE - Not Established. “ Based on professional judgement, value used is for total xylenes as a surrogate compound.

NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID North Carolina | USEPA RegionIX | SWMU318-GW35  SWMU318-GW36  SWMU318-GW37  SWMU318-GW38  SWMU318-GW39  SWMU318-GW40  SWMU318-GW41  SWMU318-GW42  SWMU318-GW43
Sample Date 2L Standards Tap Water PRGs 2/5/2005 2/3/2005 2/3/2005 2/2/2005 2/2/2005 2/2/2005 2/1/2005 2/3/2005 2/2/2005
Sample Depth (ft bgs) 12-16 12-16 12-16 12-16 12-16 12-16 12-16 12-16 12-16

Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane (TCA) 200 3,172 10U 1U 519 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane 700 811 10U 043 ] 51 1U 1U 1U 1U 1U 1U
1,1-Dichloroethene 7.00 339 10U 1U 5U 1U 1U 1U 1U 1U 1U
1,2,3-Trichlorobenzene NE ek 5517 0.48 ] 247 54 0.68 J 5U 5U 5U 5U
1,2,4-Trichlorobenzene NE 7.16 477 50 25U 5U 0.59J 5U 5U 5U 5U
1,2,4-Trimethylbenzene 350 12.3 | 1617J 2U0 8.67 2U0 21 2U0 2U 2U0 2U
1,2-Dichlorobenzene (o-) 620 370 20U 2U 100 2U 2U 20 2U 2U 2U
1,2-Dichloroethene (cis) 70.0 60.8 10U 1U 5U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethene (trans) 70.0 122 10U 10 50 1U 1U 1U 1U 1U 10
1,3,5-Trimethylbenzene 350 12.3 6.117 v 1] 347 2U 2U 2U 2U 2U L1
1,3-Dichlorobenzene (m-) 620 183 20U 2U 10U 2U 2U 2U 2U 2U 20
1,4-Dichlorobenzene (p-) 75 0.502 20U 2U 10U 2U 2U 2U 74 0) 2U 2U
4-Chlorotoluene 140 @ 122 9 20U 2U 10U 2U 2U 2U 2U 2U 2U
4-Isopropyltoluene 1,000 ¥ 723 @ 94 ] 2U 167 2U 2U 2U 2U 2U 2.1
Benzene 1.00 0.354 [ 14 1U 6.7 1U 1U 1U 1U 1U 1U
Butylbenzene, sec- 70.0 243 1217 2U0 0587 20U 2U 2U 2U 2U0 2U
Butylbenzene, tert- 70.0 243 20U 2U 10U 2U 2U 2U 2U 20 2U
Chlorobenzene 50.0 106 10U 1U 50U 1U 1U 10 1U 1U 10
Dichlorodifluoromethane 1,400 395 50U 55 25U 5U 50U 5U 50U 50 50
Ethylbenzene 29.0 1,340 14 1U 6.7 1U 1U 1U 1U 1U 1U
Hexachlorobutadiene NE 0.862 50U 51 25U 5U 5U 5U 5U 50U 5U
Isopropylbenzene (Cumene) 70.0 658 131) 2U 0.89J 21U 2U 20 2U 2U 2U0
Naphthalene 21.0 6.20 [ 1500 1] 630 s 0.72 ] 5U 50U 5U 50
n-Butylbenzene 70.0 243 20 U 2U 10U 2U 2U 2U 2U 2U 2U
n-Propylbenzene 70.0 243 20U 2U 0.851) 2y 2U 2U 2U 2U 2U
Styrene (Ethenylbenzene) 100 1,641 10U W 5U 1U 1U 1U 1U 1U 1U
Toluene 1,000 723 26 10 5.5 1U 1U 1U 1U 1U 1U
Trichloroethene (TCE) 2.80 0.028 10U 0.79 J 5U 1U 1U 1U 1U 1U 1U
Vinyl Chloride 0.0150 0.0198 [ 2317 20 10U 2U 2U 2U 2U 2U 2U
Xylene, m/p- 530 @ 206 ¥ 22 033 7] 15 2U 2U 2U 2U 2U 2U
Xylene, o- 530% 206 @ 16 1U 7.3 1U 1U 1U 1U 1U 1U
Notes:

) Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.

@ Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.

®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
“ Based on professional judgement, value used is for total xylenes as a surrogate compound.

Underlined values exceed North Carolina 2L Groundwater Protection Standards.
Boxed values exceed USEPA Region IX Tap Water PRGs.

NE - Not Established.

NA - Not Applicable.

J - Analyte detected. Reported value is estimated.
U - Not Detected
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TABLE 4-9
MOBILE LABORATORY DETECTIONS SUMMARY
RFI SHALLOW GROUNDWATER ANALYTICAL RESULTS, SWMU 303/318
RCRA FACILITY INVESTIGATION (CTO-0091)
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample ID North Carolina USEPA Region IX SWMU318-GW44 SWMU318-GW45 SWMU318-GW46 SWMU318-GW47 SWMU318-GW48 SWMU318-GW49 SWMU318-GW50 SWMU318-GW51
Sample Date 2L Standards Tap Water PRGs 2/3/2005 2/3/2005 2/6/2005 2/6/2005 2/5/2005 2/6/2005 2/6/2005 2/7/2005
Sample Depth (ft bgs) 12-16 12-16 12-16 12-16 12-16 12-16 12-16 12-16
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane (TCA) 200 3,172 10 10 1U 10 10 1U 1U 1U0
1,1-Dichloroethane 700 811 10 1U 10 1U 10 10U 1U0 0337
1,1-Dichloroethene 7.00 339 1U0 1U 10 10 10 10 10 1U
1,2,3-Trichlorobenzene NE 7.16 M 5U 5U 5U 0.95J 5U 5U 5U 05217
1,2,4-Trichlorobenzene NE 7.16 5U 5U 50 0.86 7] 50 50 50 04517
1,2,4-Trimethylbenzene 350 123 2U0 2U0 2U 2U 2U 2U 0287 0427
1,2-Dichlorobenzene (o-) 620 370 20 2U0 2U 20U 2U0 2U 2U0 2U
1,2-Dichloroethene (cis) 70.0 60.8 1U 10 1U 14 10 10 10 1.7
1,2-Dichloroethene (trans) 70.0 122 1U0 1U 1U 10 1U 10 10 10
1,3,5-Trimethylbenzene 350 12.3 2U 2U0 2U 2U0 2U 2U0 2U 0357
1,3-Dichlorobenzene (m-) 620 183 2U 2U 2U 2U 2U 2U 2U 2U
1,4-Dichlorobenzene (p-) 75 0.502 2U 20 2U 2U 2U 2U 2U 2U
4-Chlorotoluene 140 @ 1229 2U 2U 2U 2U 2U 2U 2U 2U
4-Isopropyltoluene 1,000 723 W 2U 2U 2U 2U 2U 2U 2U 2U
Benzene 1.00 0.354 10 10 1U 10U 10 10 1U 1U
Butylbenzene, sec- 70.0 243 2U 2U 2U 2U 2U 2U 2U 24U
Butylbenzene, tert- 70.0 243 20U 2U 2U 20 2U 2U0 2U 2U
Chlorobenzene 50.0 106 1U 1U 1U 1U 1U 1U 1U 1U
Dichlorodifluoromethane 1,400 395 5U 5U 5U 50 5U 5U 5U 50
Ethylbenzene 29.0 1,340 1U 10 1U 10 1U 10 1U0 1U
Hexachlorobutadiene NE 0.862 50 50 5U 5U 5U 5U 5U 5U0
Isopropylbenzene (Cumene) 70.0 658 2U 2U0 2U 2U0 2U 2U 0467 2U
Naphthalene 21.0 6.20 50 1317 0637 1.87 27 5U 17 0.847
n-Butylbenzene 70.0 243 2U 2U 2U 2U 2U 2U 2U 03517
n-Propylbenzene 70.0 243 2U 2U 2U 2U 2U 2U 2U 2U
Styrene (Ethenylbenzene) 100 1,641 1U 10 10 1U 1U 1U 1U 1U
Toluene 1,000 723 11U 10 1U 10 1U 10 1U 1U
Trichloroethene (TCE) 2.80 0.028 1U 1u 1U 1U 1U 10 10 | 2.4 |
Vinyl Chloride 0.0150 0.0198 2U0 2U 2U 2U 2U 20 2U 2U
Xylene, m/p- 530 ¥ 206 @ 2U 2U 2U 2U 2U 2U 2U 2U
Xylene, o- 530 ¥ 206 @ 1U 1U 1U 1U 1U 1U 1U 1U
Notes:
Underlined values exceed North Carolina 2L Groundwater Protection Standards. ) Based on professional judgement, value used is for 1,2,4-trichlorobenzene as a surrogate compound.
Boxed values exceed USEPA Region IX Tap Water PRGs. @ Based on professional judgement, value used is for 4-chlorotoluene as a surrogate compound.

®) Based on professional judgement and corroboration from NC DENR, the value used is for toluene as a surrogate compound.
NE - Not Established. “ Based on professional judgement, value used is for total xylenes as a surrogate compound.

NA - Not Applicable.
J - Analyte detected. Reported value is estimated.
U - Not Detected
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Sample ID
Sample Date

Sample Depth (ft bgs)

Volatile Organic Compounds (ug/L)

1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene (0-)
1,2-Dichloroethene (cis)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene (m-)
1,4-Dichlorobenzene (p-)
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