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Executive Summary 

Introduction 
This Amended Remedial Investigation (RI) Report summarizes previous investigations and 
presents the field activities, data, results, and conclusions of environmental investigation 
activities conducted by CH2M HILL in 2006 at Operable Unit (OU) No. 10, Site 35 at Marine 
Corps Base (MCB) Camp Lejeune, located in Onslow County, North Carolina. Site 35, the 
former Camp Geiger Fuel Farm, is located within Camp Geiger, situated in the northwest 
corner of MCB Camp Lejeune. Site 35 is roughly bounded by ‘C’ Street on the west, Second 
Street on the north, Brinson Creek on the east, and Sixth Street on the south. 

A Draft RI was submitted by Baker Environmental, Inc. (Baker) in October 1994 to the North 
Carolina Department of Environment and Natural Resources (NCDENR), the United States 
Environmental Protection Agency (USEPA), and the Naval Facilities Engineering Command 
(NAVFAC). NCDENR, USEPA, and NAVFAC provided comments in January, February, 
and April 1995, respectively. These comments were addressed and incorporated into the 
Final RI, submitted in May 1995. RI activities completed by Baker in 1994 included surface 
water and sediment sampling along Brinson Creek. Additional surface water samples have 
been collected as part of the Natural Attenuation Evaluation (NAE) field program in 1998 
and as part of the Long-Term Monitoring (LTM) program from 1999 through 2004. The RI 
concluded that Brinson Creek is unaffected by chlorinated VOCs. This has been confirmed 
by the results of the NAE sampling and routine sampling under the LTM program. 
Therefore, impacts to surface water and sediment were not further evaluated in this 
Amended RI.  

Based on the RI and other previous investigations, Site 35 had not been adequately 
characterized and the full vertical and horizontal extent of groundwater contamination at 
depth had not been determined (i.e., a sufficient quantity of data did not exist to support a 
corrective action decision). In 2005, CH2M HILL was tasked to complete an Amended RI to 
further assess and delineate the chlorinated solvent groundwater contaminant plume at the 
Site. This Amended RI was completed in accordance with the Remedial Investigation Work 
Plan, Site 35 - Operable Unit No. 10 (Camp Geiger Fuel Farm), Marine Corps Base Camp Lejeune, 
North Carolina by CH2M HILL dated October 2005 to fully characterize Site 35. The existing 
petroleum contamination at Site 35 is being addressed under the Underground Storage 
Tank (UST) program and is not addressed in this report. 

Site 35 Use 
Site 35, formerly the Camp Geiger Fuel Farm, primarily refers to five 15,000-gallon above 
ground storage tanks (ASTs) and associated distribution equipment, situated just north of 
the intersection of Fourth Street and ‘G’ Street. The Fuel Farm was in operation from 1945 
until 1995. The ASTs were originally used to store No. 6 fuel oil, but were subsequently 
converted for storage of gasoline, diesel fuel, and kerosene. Routinely the ASTs supplied 
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fuel to an adjacent dispensing pump. In 1995, the Fuel Farm was decommissioned and 
dismantled to make way for construction of the US Highway 17 Bypass.  

Reports of a release in an underground distribution line date back to 1957-1958 (ESE, 1990). 
The leak appeared to have occurred as a result of damage to a dispensing pump. It was 
estimated that the leak resulted in a loss of thousands of gallons of fuel, which migrated 
towards Brinson Creek. Interceptor trenches were excavated and the captured fuel was 
ignited and burned. In April 1990, an undetermined amount of fuel (believed to be gasoline 
or diesel fuel) was discovered by Camp Geiger personnel along the unnamed drainage 
channels north of the fuel farm. The source of the fuel spill was believed to be an 
unauthorized discharge from a tanker truck that was never identified. Clean-up required 
excavation and disposal of more than 20 cubic yards of soil. During subsequent phases of 
investigation of the petroleum contamination, chlorinated volatile organic compounds 
(VOCs) were also detected, but the source was not identified. 

The primary contaminants of concern at Site 35 are the chlorinated solvent compounds 
trichloroethene (TCE) and its daughter products of reductive dechlorination, including cis-
1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride.  

Site 35 Physical Characteristics 
Site 35 is underlain by a confining unit that separates the surficial and Castle Hayne 
aquifers.  During the June 2006 well gauging event, the water table occurred at a depth 
ranging from approximately seal level to 13.98 feet above mean sea level (msl) across the 
Site. In general, the groundwater flow direction within the shallow, intermediate, and deep 
aquifer zones of Site 35 is to the northeast. Within the shallow aquifer zone, groundwater 
appears to discharge to Brinson Creek. Within the intermediate and deep aquifer zones, 
groundwater appears to discharge to the New River. 

The average horizontal conductivity of the shallow aquifer is approximately 0.628 feet per 
day (ft/day), under a horizontal hydraulic gradient ranging from 0.005 feet per foot (ft/ft) 
to 0.018 ft/ft, resulting in a groundwater flow rate ranging from approximately 1.4 to 64 feet 
per year (ft/yr). The average horizontal hydraulic conductivity of the intermediate aquifer 
zone is approximately 4.2 ft/day, under a horizontal hydraulic gradient of approximately 
0.008 ft/ft, resulting in groundwater flow rate ranging from 11 to 84 ft/yr. The average 
horizontal hydraulic conductivity of the deep aquifer zone is approximately 6.5 ft/day, 
under a horizontal hydraulic gradient of approximately 0.005 ft/ft, resulting in a 
groundwater flow rate ranging from 1.5 to 91 ft/yr. Within the developed area of Site 35 
(west of and including the US Highway 17 Bypass) a slight downward potential exists 
between the shallow and intermediate aquifer zones (0.003 ft/ft) and between the 
intermediate and deep aquifer zones (0.017 ft/ft). Within the wetland area of Site 35 (west of 
Brinson Creek), an upward potential exists, averaging 0.053 ft/ft between all three aquifer 
zones.  

Amended Remedial Investigation Activities 
The objectives of the Amended RI were to better define the hydrogeologic characteristics of 
the Site, to characterize the sources and evaluate the migration and dispersal characteristics 
of the waste, and to characterize hazardous constituents including a definition of extent, 
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origin, direction and rate of movement of any contamination. To satisfy the objectives, the 
RI field activities included: 

− Groundwater screening sampling using direct push technology (DPT) 

− Monitoring well installation and development 

− Monitoring well sampling 

− Aquifer testing 

− Managing investigation-derived waste  

− Surveying monitoring wells and DPT sampling points 

Nature and Extent of Contamination 
Groundwater 
During the 2006 Amended RI monitoring well groundwater sampling events, chlorinated 
VOCs including 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) cis-1,2-DCE, tetrachloroethene 
(PCE), TCE, and vinyl chloride exceeded their respective North Carolina Groundwater 
Quality Standards (NCGWQS) of 0.17 micrograms per liter (µg/L), 70 µg/L, 0.7 µg/L,  
2.8 µg/L, and 0.015 µg/L in groundwater samples collected from one or more of the 
monitoring wells. Other chlorinated VOCs were detected, but not at concentrations above 
their respective standards and they are therefore not considered contaminants of concern. 
Benzene was also detected at concentrations above its NCGWQS (1 µg/L); however 
petroleum constituents, which includes benzene, are being assessed under separate contract 
and are not addressed in this Amended RI report. 

TCE, cis-1,2-DCE, and vinyl chloride were the most prevalent VOCs detected above their 
respective NCGWQS during the Amended RI groundwater sampling events. The highest 
concentrations of TCE, cis-1,2-DCE, and vinyl chloride were generally found within the 
intermediate aquifer zone. The maximum concentrations of TCE (180 µg/L), cis-1,2-DCE 
(760 µg/L), and vinyl chloride (250 µg/L) were reported in samples collected from 
monitoring wells located within and immediately downgradient of the former pilot study 
area. However, these maximum concentrations were approximately one order of magnitude 
less than the reported concentrations before the pilot study was initiated. Based upon data 
collected during the Amended RI, two distinct VOC plumes are present within the shallow 
and intermediate aquifer zones, which appear to be associated with Building G533 and the 
former Fuel Farm area (east of Building G480). 

Analysis of geochemical parameters (including dissolved oxygen, oxidation reduction 
potential, nitrate, iron, sulfate, alkalinity, methane, total organic carbon, and chloride) 
generally indicates that conditions for natural attenuation are favorable or that natural 
attenuation is currently occurring in the shallow, intermediate, and deep aquifer zones. 
Chlorinated solvents are capable of being depleted by natural processes in each aquifer at 
Site 35. However, the limited native organic carbon present suggests that the biodegradation 
process may be slowed and the high sulfate concentrations suggest competitive exclusion of 
dechlorinating bacteria may be occurring. Additionally, the lack of ethene in Site 35 
groundwater indicates reductive dechlorination has not proceeded to completion at Site 35.  



EXECUTIVE SUMMARY 

P:\EBL\NAVY CLEAN\OU 10 (SITE 35)\RI\2006 AMENDED RI\AMENDED RI REPORT\TEXT\SITE 35 RI - DRAFT 10-27-06.DOC ES-4 

Fate and Transport 
Based on the chemical and physical data gathered for Site 35, the highest contaminant 
concentrations are located in two primary areas: (1) the area east of Building G533 and south 
of Building TC342 and (2) the area extending from east of Building G480 to east of the 
former pilot study area. Contaminants detected in the shallow and intermediate aquifer 
zones (primarily TCE, cis-1,2-DCE, and vinyl chloride) appear to originate either 
immediately northeast of Building G533 or immediately southeast of Building G480 (former 
Fuel Farm area). The contamination appears to be the result of historic activities conducted 
at Site 35, as the area east of Building G533 was reportedly used for weapons cleaning and 
the area southeast of Building G480 was the former location of Building TC474, a vehicle 
maintenance garage. These findings support conclusions drawn by previous site 
investigations. 

Chlorinated VOC impacted groundwater at Site 35 exists in the shallow aquifer zone, but is 
most prevalent in the intermediate aquifer zone. Generally, VOC impacted groundwater is 
not present within the deep aquifer zone. Based upon the groundwater flow direction, 
migration of VOCs is northeast toward Brinson Creek and the New River. 

Vertical migration of the VOCs is occurring between the shallow and intermediate aquifer 
zones at Site 35 as evidenced by the presence of VOCs in wells screened in the intermediate 
aquifer zone. In general, VOCs do not appear to be migrating between the intermediate and 
deep aquifer zones. The Castle Hayne confining unit at Site 35 appears to be an effective 
barrier to contaminant transport to monitoring wells screened in the deep aquifer zone. 
Vinyl chloride was reported just above its NCGWQS (0.015 µg/L) as deep as 58 feet below 
ground surface (bgs) in 35-MW72DW, located in the former pilot study area. However, 
VOCs were not detected above their NCGWQS in samples collected from monitoring wells 
screened from approximately 60 to 65 feet bgs (35-MW30DW and 35-MW80DW), located 
upgradient of 35-MW72DW.  

Site 35 is bordered downgradient by Brinson Creek, which appears to be the ultimate 
receptor for nearly all surface water and groundwater in the shallow aquifer zone associated 
with the Site. The New River appears to be the ultimate receptor for groundwater in the 
intermediate and deep aquifer zones at Site 35. Within the shallow and intermediate aquifer 
zones, TCE and its daughter products were detected above their NCGWQS in several 
monitoring wells located less than 150 feet from the creek. No VOCs were detected in 
monitoring wells located east of Brinson Creek. 

Groundwater modeling predicts TCE, cis-1,2-CDE, and vinyl chloride will each attenuate 
below their NCGWQS (2.8 µg/L, 70 µg/L, and 0.015 µg/L, respectively) within the next 20 
to 40 years. In addition, the model predicts TCE groundwater concentrations will not reach 
the New River above the surface water standard for TCE (92.4 µg/L) in the near future. TCE 
concentrations below Brinson Creek may exceed the surface water standard in the near 
future, but will attenuate to below the surface water standard within approximately four 
years. However, groundwater from this aquifer zone is not expected to discharge to Brinson 
Creek. Based on these considerations, the surface water TCE concentration in Brinson Creek 
is not expected to exceed surface water standards. The predicted cis-1,2-DCE and vinyl 
chloride groundwater concentrations at Brinson Creek do not exceed their respective 
surface water standards of 13,000 µg/L and 525 µg/L. 
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Ecological Risk Assessment 
No unacceptable risks to the environment were identified in the Screening Level 
Ecological Risk Assessment (SLERA) completed by Baker in 1995. An addendum to the 
SLERA is in preparation and will be submitted under separate cover.  

Recommendations 
VOC contamination in groundwater at Site 35 has been assessed and fully delineated 
horizontally and vertically in the shallow, intermediate, and deep aquifer zones. Therefore, 
no further investigation is required. Two distinct areas of contamination are present and 
appear to be associated with: (1) the area east of Building G533 and south of Building TC342 
and (2) the area extending from east of Building G480 (former Fuel Farm area) to Brinson 
Creek. Contaminants detected in the shallow and intermediate aquifer zones (primarily 
TCE, cis-1,2- DCE, and vinyl chloride) appear to originate either immediately northeast of 
Building G533 or immediately southeast of Building G480 (former Fuel Farm area). The 
contamination appears to be the result of historic activities conducted at Site 35, as the area 
east of Building G533 was reportedly used for weapons cleaning and the area southeast of 
Building G480 was the former location of Building TC474, a vehicle maintenance garage. 
VOC contamination appears to be migrating towards Brinson Creek and the New River. A 
Feasibility Study is recommended to evaluate appropriate remedial alternatives for Site 35. 
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Acronyms and Abbreviations 

µg/L micrograms per liter or parts per billion in liquid 

AST Aboveground Storage Tank 
ASTM American Society for Testing and Materials 
atm-m3/M atmosphere-cubic meter per mole 
AWQC Ambient Water Quality Criteria 

Baker Baker Environmental, Inc. 
bgs below ground surface 
BOD Biological Oxygen Demand 
BTEX Benzene, Toluene, Ethylbenzene, Xylene 
BTOC Below Top of Casing 

ºC degrees Celsius 
CLEAN Comprehensive Long-Term Environmental Action Navy 
COD Chemical Oxygen Demand 
CSA Comprehensive Site Assessment 
CSM Conceptual Site Model 
CTO Contract Task Order 

DCE Dichloroethene 
DNAPL Dense Non-Aqueous Phase Liquid 
DO Dissolved Oxygen 
DoD Department of Defense 
DOT Department of Transportation 
DPT Direct Push Technology 
DRO Diesel Range Organics 

EMD Environmental Management Division 
EPH Extractable Petroleum Hydrocarbons 
ERA Ecological Risk Assessment 
ESE Environmental Science and Engineering, Inc. 

ºF degrees Fahrenheit 
Fe(II) Ferrous Iron 
Fe(III) Ferric Iron 
FFS Focused Feasibility Study 
FMF Fleet Marine Force 
foc fraction organic carbon 
FS Feasibility Study 
ft/day feet per day 
ft/ft feet per foot 

GRO Gasoline Range Organics 
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HDPE High Density Polyethylene 
HHRA Human Health Risk Assessment 
HSA Hollow Stem Auger 

IAS In-situ Air Sparging 
IDW Investigation-Derived Waste 
IR Installation Restoration 
IROD Interim Record of Decision 

Kd Distribution Coefficient 
Kh Henry’s Law Constant 
Koc Organic Carbon Partition Coefficient 
Kow Octanol-Water Partition Coefficient 
kg kilogram 

L/min Liters per Minute 
LNAPL Light Non-Aqueous Phase Liquid 
LTM Long-Term Monitoring 

MCAS Marine Corps Air Station 
MCB Marine Corps Base 
MCL Maximum Contaminant Level 
MDL Method Detection Limit 
MIDLANT Mid Atlantic 
mg/L milligrams per liter 
ml/g milliliter per gram 
mm Hg millimeter of Mercury 
mS/cm milliSiemens per centimeter 
msl mean sea level 
MTBE Methyl tert-Butyl Ether 
mV milliVolt 

NAD North American Datum 
NAE Natural Attenuation Evaluation 
NAIP  Natural Attenuation Indicator Parameter 
NAVD North American Vertical Datum 
NAVFAC Naval Facilities Engineering Command 
NCAC North Carolina Administrative Code 
NCDENR North Carolina Department of Environment and Natural Resources 
NCDOT North Carolina Department of Transportation 
NCGWQS North Carolina Water Quality Standards 
NPL National Priorities List 
NTU Nephelometric Turbidity Unit 

O.D. Outside Diameter 
OHM OHM Remediation Services Corporation 
ONWASA Onslow Water and Sewer Authority 
ORP Oxidation Reduction Potential 
OU Operable Unit 
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PCE Tetrachloroethene 
PPE Personal Protective Equipment 
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RAC Remedial Action Contractor 
RI Remedial Investigation 
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SCS Soil Conservation Service 
SGI Supplemental Groundwater Investigation 
SLERA Screening Level Ecological Risk Assessment 
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SU Standard Unit 
SVOC Semivolatile Organic Compound 

TAL Target Analyte List 
TCA Trichloroethane 
TCE Trichloroethene 
TCL Target Compound List 
TDS Total Dissolved Solids 
TOC Total Organic Carbon 
TPH Total Petroleum Hydrocarbon 
TSS Total Suspended Solids 

USDA United States Department of Agriculture 
USEPA United States Environmental Protection Agency 
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VOC Volatile Organic Compound 
VPH Volatile Petroleum Hydrocarbon 

WAR Water and Air Research, Inc. 
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1.0 Introduction 

This Amended Remedial Investigation (RI) Report presents the field activities, data, results, 
and conclusions of environmental investigation activities conducted by CH2M HILL at 
Operable Unit (OU) No. 10, Site 35 at Marine Corps Base (MCB) Camp Lejeune, located in 
Onslow County, North Carolina. Site 35, the former Camp Geiger Fuel Farm, is located 
within Camp Geiger, situated in the northwest corner of MCB Camp Lejeune.  

Environmental investigations at Site 35 have historically focused on the former Camp 
Geiger Fuel Farm, which contained five 15,000-gallon above ground storage tanks (ASTs) 
storing various petroleum products over the years. In 1995, the Fuel Farm was 
decommissioned and dismantled to make way for the US Highway 17 Bypass. Reports of a 
release in an underground distribution line date back to 1957 or 1958. A Confirmation Study 
conducted by Environmental Science and Engineering, Inc. (ESE) from 1984 to 1987 
identified both petroleum constituents and chlorinated solvents at the Site (ESE, 1990); 
however the source of chlorinated solvent contamination was not identified. As a result, the 
Site was added to the Installation Restoration (IR) Program.  

A Draft RI was submitted by Baker Environmental, Inc. (Baker) in October 1994 to the North 
Carolina Department of Environment and Natural Resources (NCDENR), the United States 
Environmental Protection Agency (USEPA), and the Naval Facilities Engineering Command 
(NAVFAC). NCDENR, USEPA, and NAVFAC provided comments in January, February, 
and April 1995, respectively. These comments were addressed and incorporated into the 
Final RI, submitted in May 1995. Based on the RI and other previous investigations, Site 35 
had not been adequately characterized and the full vertical and horizontal extent of 
groundwater contamination at depth had not been determined (i.e., a sufficient quantity of 
data did not exist to support a corrective action decision). In 2005, CH2M HILL was tasked 
to complete an Amended RI to further assess and delineate the chlorinated solvent 
groundwater contaminant plume at the Site. This Amended RI was completed in accordance 
with the Final Remedial Investigation Work Plan, Site 35 - Operable Unit No. 10 (Camp Geiger 
Fuel Farm), Marine Corps Base Camp Lejeune, North Carolina by CH2M HILL dated October 
2005 to fully characterize Site 35. An updated Ecological Risk Assessment (ERA) is being 
prepared to evaluate potential current and future ecological receptors and will be submitted 
under separate cover. The existing petroleum contamination at Site 35 is being addressed 
under the Underground Storage Tank (UST) program and will not be addressed in this 
report. 

This Amended RI report was prepared by CH2M HILL under the Naval Facilities 
Engineering Command (NAVFAC) – Mid Atlantic (MIDLANT), Comprehensive Long-Term 
Environmental Action Navy (CLEAN) III Contract N62470-02-D-3052, Contract Task Order 
(CTO) 0105. This report is for submittal to NAVFAC – MIDLANT, MCB Camp Lejeune 
Installation and Environment Department – Environmental Management Division (EMD), 
the U.S. Environmental Protection Agency (USEPA), and the North Carolina Department of 
Environmental and Natural Resources (NCDENR). 
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1.1 Objectives and Approach 
The objectives of this Amended RI, as defined in the RI Work Plan (CH2M HILL, 2005c) are 
as follows: 

− Collect information to supplement and/or verify the environmental setting at the 
Site, including hydrogeology, geology, hydrology, topography, aquifer 
characteristics, and any other anthropogenic influences that may affect the 
hydrology or contaminant pathways at the Site. 

− Characterize the sources via the collection of analytical data, and evaluate the 
migration and dispersal characteristics of the release. 

− Characterize the hazardous constituents (if any) via the collection of groundwater 
samples in the vicinity of the Site. Characterization includes a definition of the 
extent, origin, direction and rate of movement of any contamination. 

− Evaluate the risk of any contaminants associated with the Site to the environment. 

− Provide recommendations for site management. 

1.2 Amended Remedial Investigation Report Organization 
This Amended RI is comprised of the following sections: 

− Section 1 Introduction 
− Section 2 Background 
− Section 3 Site Physical Characteristics 
− Section 4 Amended RI Field Activities 
− Section 5 Nature and Extent of Contamination 
− Section 6 Contaminant Fate and Transport 
− Section 7  Ecological Risk Assessment 
− Section 8  Conclusions  
− Section 9 References 

Figures and tables referenced throughout the text are provided at the end of each section. 
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2.0 Background 

2.1 MCB Camp Lejeune Setting and History  
MCB Camp Lejeune is located on 236 square miles of land in Onslow County, North 
Carolina, adjacent to the southern side of the City of Jacksonville. Jacksonville is the largest 
city near the Base and contains 66,715 people according to the 2000 US Census, which is 
approximately half of the county’s total population. Since 1990, much of the MCB Camp 
Lejeune complex has been part of Jacksonville. The areas adjacent to the Base are generally 
rural.  

The Base is bisected by the New River, which flows into the Atlantic Ocean in a 
southeasterly direction. The Base is bordered by the Atlantic Ocean to the east, US Route 17 
to the west and State Route 24 to the north. Figure 2-1 shows the location of MCB Camp 
Lejeune.  

2.2 Facility-wide Demography and Land Use 
MCB Camp Lejeune is home to active duty, dependent, retiree, and civilian population of 
approximately 150,000 personnel. Approximately 47,000 military personnel are stationed at 
MCB Camp Lejeune including 39,000 Marines for resident formal school training and 8,000 
Marines and Department of Defense (DoD) employees for job enhancement training. MCB 
Camp Lejeune provides housing, training facilities, logistical support, and administrative 
supplies for Fleet Marine Force (FMF) units and other assigned units. 

MCB Camp Lejeune is composed of training facilities that include Camp Geiger, Camp 
Johnson, Stone Bay, Greater Sandy Run Training Area, and Marine Corps Air Station 
(MCAS) New River. Military training operations at the Base include 54 live-fire ranges,  
89 maneuver areas, 33 gun positions, 25 tactical landing zones, and a military operation in 
an urban terrain training facility. In addition, the beach frontage of the Base is capable of 
supporting amphibious operations.  

MCB Camp Lejeune is located along the coastal plain of North Carolina. The Base covers 
more than 153,000 acres that consist of approximately 26,000 acres of water and 127,000 
acres of terrestrial features. Elevation at the Base ranges from sea level to 70 feet above msl, 
with much of the topography traversed by swales, wetlands, streams, and creeks that drain 
into the New River. The Base encompasses a 92-mile perimeter, including approximately 
14 miles along the Atlantic Ocean. The ocean frontage of the Base is composed of a fragile 
barrier island system that is separated from the mainland by salt marshes, small bays, and 
an intracoastal waterway.  

Past environmental investigations at MCB Camp Lejeune have identified a total of 177sites, 
including 85 UST sites, of impacted soil and groundwater. Assessment of the various sites 
has indicated that the contaminants released from past storage and disposal areas at the 
installation have migrated through the surface and subsurface soils to the shallow aquifer 
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and several surface water bodies. Contaminants identified during the site assessments at 
MCB Camp Lejeune have included battery acid, fuels, paints and thinners, PCBs, pesticides, 
herbicides, solvents, used oils, and heavy metals (National Priorities List [NPL] Site 
Narrative Listing, 1995).  

2.3 Site 35 Setting and History 
The general location of Site 35 and surrounding areas is shown on Figure 2-2. Site 35, 
formerly the Camp Geiger Fuel Farm, primarily refers to five 15,000-gallon ASTs, 
underground fuel transmission lines, a pump house, a fuel unloading pad, an oil water 
separator, and a distribution island, situated north of the intersection of Fourth Street and 
‘G’ Street. Results of previous investigations expanded the original area beyond the confines 
of the Fuel Farm, and Site 35 is now bounded by ‘C’ Street on the west, Second Street on the 
north, Brinson Creek on the east, and Sixth Street on the south, shown on Figure 2-3.   

The Fuel Farm was in operation from 1945 until 1995. The ASTs were originally used to 
store No. 6 fuel oil, but were subsequently converted for storage of gasoline, diesel fuel, and 
kerosene. Routinely the ASTs supplied fuel to an adjacent dispensing pump. In 1995, the 
Fuel Farm was decommissioned and dismantled to make way for construction of the US 
Highway 17 Bypass. Reports of a release in an underground distribution line date back to 
1957-1958 (ESE, 1990). The leak appeared to have occurred as a result of damage to a 
dispensing pump. It was estimated that the leak resulted in a loss of thousands of gallons of 
fuel, which migrated towards Brinson Creek. Interceptor trenches were excavated and the 
captured fuel was ignited and burned. In April 1990, an undetermined amount of fuel 
(believed to be gasoline or diesel fuel) was discovered by Camp Geiger personnel along the 
unnamed drainage channels north of the fuel farm. The source of the fuel spill was believed 
to be an unauthorized discharge from a tanker truck that was never identified. Clean-up 
required excavation and disposal of more than 20 cubic yards of soil. During subsequent 
phases of investigation of the petroleum contamination, chlorinated volatile organic 
compounds (VOCs) were also detected, but the source was not identified. 

The Site currently includes roadways, buildings, former building foundations, and several 
large parking areas. Portions of Site 35 are currently in use by the Camp Geiger School of 
Infantry. An armory occupies Building G480 with additional armory operations in Buildings 
TC341 and TC342. Several warehouses, general storage buildings and troop barracks also 
occupy the area. 

The majority of the investigative area is grass-covered and exhibits little topographical 
relief. The US Highway 17 Bypass, which runs roughly parallel to Brinson Creek, crosses 
through the northeast portion of the Site. Much of the area within the US Highway 17 
Bypass right-of-way (ROW) is also grass-covered; however the shoulders are steeply sloped. 
Brinson Creek begins north of US Highway 17 and forms the eastern boundary of the Site as 
it flows to the New River. The eastern portion of the Site adjacent to Brinson Creek is low-
lying, heavily wooded, and overgrown. East of Brinson Creek is private property and the 
New River. Stormwater runoff at Site 35 is collected by a storm sewer system that 
discharges into Brinson Creek.    
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2.4 History of Environmental Investigations at Site 35 
Investigations at Site 35 have historically focused on the former Fuel Farm area and the 
ASTs that used to store various grades of petroleum products. Soil and groundwater 
contamination resulting from the petroleum releases at the Site is being addressed under 
NCDENR’s UST program. The following sections describe the environmental investigations 
conducted at Site 35. A complete discussion of the investigations completed prior to 1994 are 
contained in the RI (Baker, 1995a) and summarized below. Table 2-1 summarizes the 
parameters analyzed during the previous investigations at the Site. 

2.4.1 Initial Assessment Study, 1983 (WAR) 
In 1983, Water and Air Research, Inc. (WAR) submitted an Initial Assessment Study 
conducted at MCB Camp Lejeune and outlying fields to identify and assess sites posing a 
potential threat to human health or the environment due to contamination from past 
hazardous material operations. The Initial Assessment Study indicated that, while no site 
poses an immediate threat to human health or the environment, many sites, including Site 
35, warrant further investigation to assess potential long-term impacts. As a result of this 
study, MCB Camp Lejeune was placed on the National Priorities List (NPL). Sampling and 
analysis of environmental media was not conducted during the Initial Assessment Study, so 
a Confirmation Study was conducted at Site 35. 

2.4.2 Confirmation Study, 1984 to 1987 (ESE) 
From 1984 to 1987, ESE performed a Confirmation Study of Site 35, which included 
collection of groundwater and soil samples from three hand-augered borings, collection of 
two sediment and two surface water samples from Brinson Creek, and installation and 
sampling of three permanent groundwater monitoring wells. All samples collected were 
analyzed for lead and oil and grease. Groundwater samples were also analyzed for VOCs, 
and surface water and sediment samples were also analyzed for ethylene dibromide. Oil 
and grease results indicated that soils northeast of the Fuel Farm were potentially impacted 
by Site activities. Additionally, VOCs, including benzene, trans-1,2-dichloroethene (trans-
1,2-DCE), and trichloroethene (TCE), were detected in the groundwater samples.  

2.4.3 Focused Feasibility Study, 1990 (NUS Corporation)  
In 1990, a Focused Feasibility Study (FFS) was conducted in the area north of the Fuel Farm 
by NUS Corporation, which included the installation and sampling of four groundwater 
monitoring wells. A copy of this report was unavailable; however the results were discussed 
in the Comprehensive Site Assessment (Law, 1992) According to Law, the results of this 
study revealed that groundwater in one well and soil cuttings from two borings were 
contaminated with petroleum hydrocarbons. A geophysical investigation was also 
conducted in an attempt to identify USTs at the site of the former gas station. The results 
indicated the presence of a geophysical anomaly to the north of the former gas station. 

2.4.4 Comprehensive Site Assessment, 1991 to 1992 (LAW) 
From 1991 to 1992, a Comprehensive Site Assessment (CSA) was conducted by Law. A total 
of 18 soil borings were completed, sampled, and converted to nested wells to monitor the 
upper and lower portions of the water table aquifer. Three soil borings were completed to 
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provide stratigraphic data and 14 soil samples were collected to provide data regarding 
vadose zone soil contamination. In addition, 21 groundwater samples were collected by 
HydroPunch™ and a tracer study was performed to investigate the integrity of the ASTs 
and underground distribution piping. Soil samples were analyzed for TPH and lead. 
Groundwater samples were analyzed for purgeable hydrocarbons (EPA Method 601), 
purgeable aromatics and methyl tert-butyl ether (MTBE) (EPA Method 602), polynuclear 
aromatic hydrocarbons (PAHs) (EPA Method 610), and unfiltered lead.  

Sample results identified separate areas of impacted soil and groundwater both beneath and 
apart from the Fuel Farm. The nature of contamination included both chlorinated VOCs 
(e.g., TCE, trans-1,2-DCE, and vinyl chloride) and petroleum hydrocarbons [e.g., total 
petroleum hydrocarbons (TPH), MTBE, and benzene, toluene, ethylbenzene, and xylene 
(BTEX)]. In general, the majority of the soil contamination appeared to be associated with a 
fluctuating groundwater table. Two plumes of shallow groundwater contaminated with 
petroleum constituents, and two plumes of shallow groundwater contaminated with 
chlorinated VOCs were identified. The four plumes were located north of Fourth Street and 
east of ‘E’ Street, except for a portion of a TCE plume extending southwest of Fourth Street.  

In 1992, Law completed an Addendum to the CSA in order to further characterize the 
southern extent of the previously identified petroleum contamination. Three monitoring 
wells were installed and soil samples were collected from each of the three boring locations. 
As part of the follow-up, an aquifer pumping test was performed to evaluate the 
hydrogeologic characteristics of the surficial aquifer. It was determined that the hydraulic 
conductivity of the surficial aquifer was approximately 110 feet per day (ft/day). 

2.4.5 Interim Remedial Action Remedial Investigation/Feasibility Study, 1993 to 
1994 (Baker) 

Based on the results of previous investigations and reports of fuel-like odors along Brinson 
Creek, it was deemed necessary to complete an Interim Remedial Action Remedial 
Investigation/Feasibility Study (RI/FS) to address soil contamination and a comprehensive 
RI/FS to evaluate conditions of other site media. As a result, Baker conducted Interim 
Remedial Action RI/FS activities in 1993 and 1994, which included completion and 
sampling of seven additional soil borings, collection of thirteen shallow surface soil samples 
from low lying areas adjacent to Brinson Creek and drainage channels north of the Fuel 
Farm, and excavation of a shallow trench along Brinson Creek to provide visual 
examination of the shallow soils. Soil samples were analyzed for Target Compound List 
(TCL) VOCs, TCL semivolatile organic compounds (SVOCs), target analyte list (TAL) 
inorganics, TPH, and oil and grease. Analytical results generally concurred with Law’s 
findings that soil contamination at Site 35 is primarily associated with a fluctuating shallow 
groundwater plume. However, three separate areas were identified where the location of 
soil contamination was entirely within the vadose zone and did not appear attributable to a 
dissolved plume. The first area was located in the vicinity of the Fuel Farm, and the two 
other areas were located north of the Fuel Farm.  Baker estimated approximately 3,600 cubic 
yards of contaminated soil was present in these areas.  

A fourth area of soil contamination, located immediately north of Building G480 (Figure  
2-3), was identified in the Interim Record of Decision (IROD) based on data collected during 
removal of a UST in January 1994. The contaminated soil was reportedly excavated and 
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disposed off-site; however, no documentation was available regarding how or where the 
soil was disposed.  

2.4.6 Remedial Investigation, 1994 (Baker) 
In 1994, Baker conducted a comprehensive RI, which included a soil gas survey and 
groundwater screening investigation, collection of approximately 40 soil samples, 
installation of 26 monitoring wells, collection of groundwater samples from 55 monitoring 
wells, and collection of sediment and surface water samples from 10 locations along Brinson 
Creek. Soil and groundwater samples were analyzed for TCL VOCs, SVOCs, pesticides and 
polychlorinated biphenyls (PCBs), and TAL metals. Groundwater samples were also 
analyzed for parameters including biological oxygen demand (BOD), chemical oxygen 
demand (COD), total organic carbon (TOC), total suspended solids (TSS), total dissolved 
solids (TDS), nitrogen, total phosphorus, microbial enumeration, and alkalinity. Surface 
water and sediment samples were analyzed for TCL organics and TAL metals. 

Soil analytical results identified low levels of VOCs (primarily tetrachloroethene [PCE]) 
possibly attributable to groundwater contamination beneath the Site. Groundwater 
analytical results identified fuel-related (primarily benzene) and solvent-related (primarily 
TCE and cis-1,2-DCE) groundwater contamination in the surficial aquifer in the area north 
and east of Fifth Street. The extent of groundwater contamination was not delineated during 
the RI. In addition, significant levels of organic and inorganic contamination were identified 
in sediment samples. 

Based on the results of the RI, an Interim FS for surficial groundwater was completed in 
May 1995, and an IROD was signed in September 1995 identifying in-situ air sparging (IAS) 
as the chosen strategy to remediate organic contamination in the surficial groundwater in 
the vicinity of the former Fuel Farm.   

2.4.7 Soil Removal, 1995 to 1996 (OHM Remediation Services Corporation) 
From September 1995 to May 1996, OHM Remediation Services Corporation (OHM) 
performed excavation and off-site recycling activities of soil contaminated with petroleum 
hydrocarbons, at the three areas identified in the Interim Remedial Action RI/FS. The 
excavation was significantly extended beyond its originally defined area of concern due to 
the presence of TPH at concentrations above action levels; and ultimately, approximately 
15,700 tons of contaminated soil was excavated for off-site disposal or recycling. The details 
of soil removal activities are contained in the Final Contractor’s Closeout Report (OHM, 
1997). OHM also performed soil sampling in the fourth area of possible soil contamination 
identified in the IROD. No contaminants were detected above remedial action levels, so no 
excavation was performed. 

2.4.8 Supplemental Groundwater Investigation, 1995 to 1996 (Baker) 
From July 1995 to October 1996, a Supplemental Groundwater Investigation (SGI) was 
conducted to fill data gaps identified in the RI report. Field activities included completion of 
63 soil borings; installation of seven permanent monitoring wells; and soil, groundwater, 
and sediment sampling. Soil samples were analyzed for 1,2-DCE, TCE, BTEX, and MTBE 
(Modified EPA methods 8010A/8020A). Soil analytical results did not identify fuel-related 
or solvent-related contamination. Several rounds of groundwater samples were collected 
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from temporary and permanent monitoring wells and analyzed for TCL VOCs, TAL metals, 
and engineering parameters (i.e., TSS or TDS). Groundwater analytical results did not 
identify any contamination on the property across Brinson Creek; however, two areas were 
identified with elevated levels of fuel- and chlorinated solvent-related groundwater 
contamination in the wetland area (west of Brinson Creek). In addition, the solvent-related 
groundwater contamination south of Fifth Street was delineated.   

2.4.9 Limited Groundwater Investigation, 1996 to 1997 (Baker) 
In July/August 1996 and February 1997, a limited groundwater investigation was 
performed in an area immediately south of the US Highway 17 Bypass ROW, north of 
Building TC470 and east of ‘F’ Street, to determine the optimal location of the IAS trench.  
Based on the results of the investigation, the IAS trench was placed northeast of the 
intersection of Fourth and ‘F’ Streets, nearly parallel to the proposed US Highway 17 Bypass 
ROW. 

2.4.10 Natural Attenuation Evaluation, 1998 to 2003 (CH2M HILL, CDM, & Baker) 
In April 2003, CH2M HILL, CDM, and Baker completed the Final Natural Attenuation 
Evaluation (NAE) report, compiling the results of data collected as part of the original NAE 
conducted in September 1998, long-term monitoring (LTM) data collected from January 
1999 through October 2002, and data collected from the Focused NAE conducted in January, 
February, and April 2002. The original NAE conducted in 1998 was hindered by the 
abandonment of 50 permanent monitoring wells by the North Carolina Department of 
Transportation (NCDOT) in the US Highway 17 Bypass ROW, which restricted the ability to 
monitor downgradient groundwater conditions. The NAE report identified a BTEX “hot 
spot” located just north of Building G480, and the continued presence of free-phase light 
non-aqueous phase liquid (LNAPL) in monitoring well 35-MW67A. The data indicated that 
natural attenuation processes are degrading chlorinated solvent-related contamination; 
however the natural attenuation process is being slowed and its efficacy is being impacted 
as evidenced by the lack of complete degradation. 

2.4.11 Long-Term Monitoring, 1999 to 2004 (Baker) 
LTM of the Site began in January 1999 on a quarterly basis in order to fully assess plume 
stability and monitor seasonal changes. From October 2000 until October 2004, LTM was 
conducted semi-annually. Groundwater samples were collected from 39 monitoring wells 
located within Site 35 and surface water samples were collected from three locations along 
the portion of Brinson Creek bordering Site 35 to the northeast. Groundwater samples 
collected under this program were analyzed for VOCs and natural attenuation indicator 
parameters (NAIPs).  

In September 2005, CH2M HILL completed optimization of the LTM program. The LTM 
Optimization report (CH2M HILL, 2005) recommended removal of Site 35 from the LTM 
program, as it is a part of ongoing investigations and studies in which the LTM 
requirements are being fulfilled or exceeded. 
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2.4.12 Hot Spot Characterization, 2002 (Baker) 
In October 2002, Baker conducted a “hot spot” characterization to delineate and characterize 
any continuing sources associated with the “hot spots”. Field activities included the 
completion of 30 soil borings, the collection of 15 soil samples, and the collection of 91 direct 
push technology (DPT) groundwater samples. All samples were analyzed at a mobile 
laboratory for VOCs (EPA Method 8260B). Based on the analytical results, two “hot spots” 
were identified. One shallow “hot spot” was identified near Building G480 containing fuel 
and solvent-related contamination. A second deeper (and larger) “hot spot” containing TCE 
was observed extending from the vicinity of Building TC470 underneath the US Highway 17 
Bypass to the wetland area.   

2.4.13 Technical Evaluation, 2003 (CH2M HILL) 
In June 2003, CH2M HILL completed a Technical Evaluation to develop and evaluate a 
range of remedial action alternatives for the remediation of groundwater at Site 35. The 
document evaluated potentially feasible options for “hot spot” remediation of groundwater 
at Site 35. Based on the evaluation, chemical oxidation via injection of modified Fenton’s 
followed by injection of potassium permanganate was recommended for the TCE plume. An 
air sparging pilot test with vertical wells was recommended for the identified BTEX plume.   

2.4.14 Pilot Study, 2003 to 2005 (CH2M HILL) 
From December 2003 to July 2005, CH2M HILL conducted a pilot study to evaluate the 
effectiveness of chemical oxidation in remediating groundwater contaminated with TCE.  
The target area of the pilot study was based on a “hot spot” identified in 2003, located 
underneath the US Highway 17 Bypass, extending from the vicinity of Building TC-470 to 
the wetland area, at a depth of 32 to 42 feet below ground surface (bgs). The pilot study 
involved the injection of approximately 25,983 gallons of modified Fenton’s reagent 
followed by injection of approximately 19,400 gallons of potassium permanganate solution. 
The pilot study achieved 80 to 98 percent reduction in TCE concentrations and 72 to 85 
percent total VOC reduction within the pilot study area. 
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TABLE 2-1
Summary of Parameters Analyzed During Previous Investigations
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina
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3.0 Physical Characteristics 

The following sections describe the physical characteristics of the region, MCB Camp 
Lejeune, and Site 35 in particular. The majority of the following sections is based on prior 
knowledge of conditions at the Base, but has been modified to incorporate the findings from 
Amended RI field activities that are discussed in Section 4.  

3.1 Regional and Facility-wide Physiography, Climate, and Surface Water 
Hydrology 

As shown on Figure 3-1, the MCB Camp Lejeune facility lies within the outer part of the 
Atlantic Coastal Plain Physiographic Province in North Carolina. This physiographic 
province stretches from Georgia to Long Island, New York. The physiography of the area is 
typical of the Atlantic Coastal Plain with stepped terraces consisting of wide, gently 
eastward-sloping plains separated by linear, steeper, northward and eastward-facing scarps. 
Low elevations and relatively low relief characterize topography across MCB Camp Lejeune 
and the general vicinity of Site 35. The surface elevations range from sea level to 
approximately 70 feet above mean sea level (msl) with most of MCB Camp Lejeune’s 
elevation ranging from 20 to 40 feet above msl.  

Mild winters and hot humid summers generally characterize climatic conditions within 
southeastern North Carolina and at MCB Camp Lejeune. Winters are usually short and mild 
with occasional short, cold periods. Summers are long, hot and humid. Average annual net 
precipitation is approximately 50 inches. Ambient air temperatures generally range from 33 
to 53 degrees Fahrenheit (°F) in the winter months, and 71°F to 88°F during the summer 
months. Winds are generally south-southwesterly in the summer, and north-northwesterly 
in the winter (WAR, 1983). 

The New River and its tributaries bisect MCB Camp Lejeune. The land at MCB Camp 
Lejeune generally slopes toward the New River with a grade of about 0.5 percent. The relief 
between stream and interstream areas typically ranges from 20 to 30 feet. Site 35 is located 
within an interstream area and has little topographic relief except on the northeastern edge 
of the Site where the natural ground surface slopes down toward Brinson Creek. The 
natural slope of the land has been disrupted by the construction of the US Highway 17 
Bypass, which crosses through the northeast portion of the Site. Brinson Creek forms the 
eastern Site boundary and eventually flows into the New River. The surficial soils at Site 35 
are classified as Baymeade-Urban land complex. These soils are described by the Soil 
Conservation Service (SCS) as having rapid drainage and slow runoff (USDA, 1992). 

3.2 Site 35 Topography, Drainage, and Surface Features 
Site 35 is located in the northeast corner of Camp Geiger, which is located in the far 
northwest portion of MCB Camp Lejeune. Ground surface elevation for the developed area 
of Site 35 generally ranges from 14 to 18 feet above msl. Construction of the US Highway 17 
Bypass required raising the roadbed, so the natural topography of the Site has been 
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disrupted. The wooded portion of the Site east of the Bypass slopes toward Brinson Creek, 
with a ground surface elevation generally ranging from one to six feet above msl.  

The surface of Site 35 is covered with a mix of vegetation, asphalt roadways, concrete, and 
buildings. The eastern portion of the Site adjacent to Brinson Creek is heavily wooded. An 
armory occupies Building G480 with additional armory operations in Buildings TC341 and 
TC342. Several warehouses, general storage buildings and troop barracks also occupy the 
area.   

A stormwater collection system serves Site 35 and the vicinity. Stormwater is conveyed via 
manmade drainage ditches, storm drains, and catch basins, is discharged into Brinson Creek 
and its tributaries, and then flows southeast into the New River (Baker, 1995a). Relatively 
high runoff and low infiltration rates are expected in the vicinity of the buildings, parking 
lots, and roadways; however, high rates of infiltration are expected in the grass-covered and 
wooded areas. 

3.3 Geology and Hydrogeology 

3.3.1 General Regional Geologic and Hydrogeologic Framework 
Southeastern North Carolina and MCB Camp Lejeune are within the Tidewater region of 
the Atlantic Coastal Plain physiographic province. The Tidewater region is of low relief, 
with elevations averaging about 20 feet above msl and is generally swampy. The MCB 
Camp Lejeune area is underlain by an eastward thickening wedge of marine and non-
marine sediments ranging in age from early Cretaceous to Holocene. The eastward 
thickening wedge of sediment begins at the Fall Line (western boundary of Atlantic Coastal 
Plain physiographic province) and dips southeastward towards the coast. Along the 
coastline, several thousands of feet of interlayered, unconsolidated sediment are present 
consisting of gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone and 
limestone that was deposited over pre-Cretaceous crystalline basement rock. Minor 
amounts of detrital carbonate shells, and secondary minerals such as glauconite, siderite, 
and chlorite, often distinguish these sedimentary units. The hydrologic features of Site 35 
are shown on Figure 3-2. 

Historical Coastal Plain sedimentation and deposition was controlled by fluctuations in sea 
level on a subsiding continental margin in marine and near-shore environments (Winner 
and Coble, 1989). Confining units associated with specific aquifers within the Coastal Plain 
region are composed of less permeable beds of clay and silt. Within the MCB Camp Lejeune 
area, approximately 1,500 feet of a sedimentary sequence that overlies the basement rock 
compose seven aquifers and their associated confining units and include the Surficial, Castle 
Hayne, Beaufort, Peedee, Black Creek, and Upper and Lower Cape Fear aquifers (Cardinell, 
et al., 1993). Hydrostratigraphic units of the North Carolina Coastal Plain are presented in 
Table 3-1. 

Recharge of aquifers within the Coastal Plain region generally occurs within interstream 
areas. Recharge to the aquifers has been estimated in the range of five to 21 inches of rainfall 
yearly (Heath, 1989). Natural discharge of groundwater from the Coastal Plain aquifer 
system is generally into streams, swamps, and lakes. Evapotranspiration from the soil zone 
and upward leakage through confining units into streams, estuaries, swamps, and even the 
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ocean also contribute to groundwater discharge. The New River estuary serves as the 
principal discharge area for groundwater from the Castle Hayne aquifer within the vicinity 
of MCB Camp Lejeune (Harned et al., 1989).  

3.3.2 Site-Specific Geologic and Hydrogeologic Framework 
This section presents the geological and hydrogeological characteristics of Site 35 based on 
Amended RI field activities and the results of previous investigations. The results of the 
geologic and hydrogeologic characterization will aid in determining the fate, transport, and 
risks associated with contamination in the groundwater at Site 35. Geologic cross-section 
locations are shown on Figure 3-3. Stratigraphic cross-sections generated from the boring 
logs of monitoring well installations at Site 35 are presented on Figures 3-4 and 3-5. These 
interpretations are based largely on field information collected by Baker and supplemented 
with field information collected by CH2M HILL.  

3.3.2.1 Site Geology 
The regional stratigraphic framework of the Lower Coastal Plain in North Carolina is shown 
by Table 3-1. According to Cardinell, et al., three of the upper Tertiary Formations 
(Yorktown, Eastover, and Pungo River) shown on Table 3-1 are not present in the vicinity of 
MCB Camp Lejeune. Cardinell, et al. postulated that the New River may have eroded the 
Belgrade formation locally at MCB Camp Lejeune, but it is observed at Site 35. Its existence 
can be attributed to the upriver location of Site 35 where migrations of the New River had 
less impact on erosion. Specific geologic correlations of soils logged during monitoring well 
installations in addition to information from Cardinell, et al. referencing well T-15, at the 
intersection of Second and ‘C’ Streets, were used to identify formations in the vicinity of Site 
35.  

Within the vicinity of Site 35, the uppermost Undifferentiated Formation of Holocene and 
Pleistocene age sediments consist of mostly fine to medium grained, medium dense sands 
with a lesser amount of silt and clay, present at depths of 0 to 3 feet bgs. Thin, 0.1 to 0.5 foot 
thick, discontinuous lenses of silt and clay are found within the Undifferentiated Formation. 
The Belgrade Formation, semi-confining unit of the Castle Hayne Aquifer, lies directly 
under the Undifferentiated Formation. . Cardinell, et al. discuss, formation, aquifer and 
confining unit thicknesses in well T-15, located 200 to 500 feet north of other Site 35 wells. A 
geophysical and lithologic log of T-15 was used to determine these units. The approximate 
thickness of the Belgrade semi-confining unit in the area of Site 35 is seven feet. 

The upper portion of the Oligocene age River Bend Formation underlies the Holocene and 
Pleistocene sediments. Within the vicinity of Site 35, the River Bend Formation is composed 
of sands, silt, shell and fossil fragments, and trace amounts of clay. Sands tend to be 
cemented within the formation. The amount of shell fragments within the formation 
decreases with depth down to approximately 55 to 65 feet bgs, where a greenish-gray to 
olive very fine sand to silt is present. This greenish, very fine sand-silt layer is noted by a 
decrease in moisture content.  Below this layer the composition of the River Bend Formation 
changes to a fine to medium grained sand with trace amounts of silts and shells. The River 
Bend formation overlies the Eocene age Castle Hayne formation. 

Cross-section A-A’ (Figure 3-4) trends from the southwest to the northeast and crosses the 
central portion of Site 35 including a portion of Camp Geiger and crossing the US Highway 



 3 - PHYSICAL CHARACTERISTICS 

P:\EBL\NAVY CLEAN\OU 10 (SITE 35)\RI\2006 AMENDED RI\AMENDED RI REPORT\TEXT\SITE 35 RI - DRAFT 10-27-06.DOC 3-4 

17 Bypass and Brinson Creek, ending at an off-site well cluster. The Undifferentiated 
Formation varies in depth across cross-section A-A’. Since it exhibits little lithologic 
difference with respect to portions of the upper River Bend Formation, its thickness is 
estimated at 0 to 10 feet bgs. At the southwest side of the A-A’ cross-section the lithology of 
the Undifferentiated Formation consists of mostly fine silty sand with trace amounts of clay 
near the surface..  The Belgrade, a discontinuous, plastic, silty clay layer is present within 
the vicinity of Site 35 from approximately 3 to 12 feet bgs and identified within the boring 
logs from nests 35-MW30, 35-MW32, and 35-MW72. The partially cemented sands and fossil 
shell hash in the upper portion of the River Bend Formation, observed between 15 to 
55 feet bgs, were discontinuous across the A-A’ cross-section. The fossil layer is an 
identifying characteristic of the River Bend Formation (Cardinell et al., 1993). A light 
greenish-gray, fine silty sand layer, with a lower moisture content than the cemented sand 
layers  above and below it, was discontinuous at 40 to 55 feet bgs throughout the A-A’ 
section. An olive green-gray sandy-silt layer was observed below 65 ft bgs.   

Cross-section B-B’ (Figure 3-5) trends from the north-northwest to the south-southeast from 
a point north of Third Street, passes to the west of the armory (Building G480) and continues 
across the open field area east of Building G533 and to the southeast to the monitoring well 
cluster including IR35-MW06DW. The Undifferentiated Formation consisted of silty sands 
near the surface. The Belgrade Formation , a plastic, silty clay layer is present within the 
vicinity of monitoring wells 35-MW09IW to 35-MW06DW along the B-B’ section.  However, 
the clay layer pinches out north of monitoring well 35-MW09IW as indicated by its absence 
in the soil boring for monitoring well 35-MW81IW. The partially cemented sands and fossil 
shell hash in the upper portion of the River Bend Formation, observed between 15 to 
60 feet bgs, were discontinuous across the B-B’ cross section. A generally continuous olive to 
greenish gray, silty sand layer is present from approximately 68 to 70 feet bgs and below 
along the B-B’ section. 

3.3.2.2 Site Hydrogeology 
Table 3-1 provides the hydrostratigraphic framework for the North Carolina Coastal Plain. 
The Surficial aquifer, Castle Hayne confining unit, and the Castle Hayne aquifer have all 
been described at MCB Camp Lejeune (Cardinell et al., 1993). Hydrogeological 
characterization of the shallow aquifer zone, represented within the Undifferentiated 
Formation; the intermediate and deep aquifer zones, represented within the River Bend 
Formation; was completed by reviewing available information and installing a network of 
monitoring wells during Amended RI investigations. 

The Castle Hayne confining unit, represented within the lower portion of the Belgrade 
Formation , appears to be laterally discontinuous and only provides semi-confining 
conditions to the Castle Hayne aquifer unit at Site 35.  In addition, the lateral discontinuity 
of the confining unit within the area of Site 35 enables a hydraulic connectivity and 
downward vertical gradient between the shallow aquifer zone and the intermediate aquifer 
zone. 

Depth to water measurements collected during the June 2006 gauging event were converted 
to water level elevations using top-of-casing elevation survey data. This water level 
elevation data is provided in Table 3-2. The static water level elevations within the 
unconfined shallow aquifer zone during the June 2006 gauging event ranged from 
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approximately sea level (35-MW62) to 13.21 feet msl (35-MW38). In general, groundwater 
flow direction within the shallow aquifer zone at Site 35 is to the northeast towards Brinson 
Creek. A groundwater contour map of the shallow zone is shown on Figure 3-6. The 
horizontal hydraulic gradient in June 2006 within the shallow aquifer zone at Site 35 ranged 
from approximately 0.003 feet per foot (ft/ft) between wells 35-MW37 and 35-MW09 located 
in the northwest portion of the Site to approximately 0.018 ft/ft closer to Brinson Creek 
between wells 35-MW72 and 35-MW55.   

Static water level elevations within the intermediate aquifer zone during the June 2006 
gauging event ranged from 2.04 feet msl at 35-MW60IW to 13.98 feet msl at 35-MW39IW, as 
shown on Table 3-2. In general, groundwater flow direction within the intermediate aquifer 
zone is to the northeast. The horizontal hydraulic gradient within the intermediate aquifer 
zone at Site 35 was approximately 0.008 ft/ft between wells 35-MW10IW and 35-MW14IW 
and between wells 35-MW58IW and 35-MW64IW. A groundwater contour map of the 
intermediate aquifer zone is shown on Figure 3-7.  

Static water level elevations within the deep aquifer zone during the June 2006 gauging 
event ranged from 2.85 feet msl at 35-MW07DW to 11.65 feet msl at 35-MW01DW. In 
general the groundwater flow direction within the deep aquifer zone is to the northeast. The 
horizontal hydraulic gradient within the deep aquifer zone at Site 35 was approximately 
0.005 ft/ft between 35-MW06DW and 35-MW07DW. A groundwater contour map of the 
deep aquifer zone is shown on Figure 3-8. 

Vertical hydraulic potentials were calculated between the shallow and intermediate zones 
and the intermediate and deep zones using the June 2006 water level data between adjacent 
wells screened in the respective intervals. The vertical hydraulic potential is calculated by 
dividing the difference in water level elevations by the distance between the center points of 
the two screened intervals of the two wells. Between the shallow and intermediate zones, 
slight downward potentials exist in the developed area of the Site (west of and including the 
US Highway 17 Bypass) between well pairs 35-MW09/35-MW09IW (0.004 ft/ft),  
35-MW10/35-MW10IW (0.002 ft/ft), 35-MW14/35-MW14IW (0.003 ft/ft), and 35-MW74/ 
35-MW74IW (0.0004 ft/ft); while upward potentials exist in the wetland area adjacent to 
Brinson Creek between well pairs 35-MW47/35-MW47IW (0.042 ft/ft) and 35-MW49/  
35-MW49IW (0.066 ft/ft). Between the intermediate and deep aquifer zones, slight 
downward potentials exist in the developed area of the Site between well pairs  
35-MW40IW/35-MW06DW (0.009 ft/ft) and 35-MW10IW/35-MW03DW (0.025 ft/ft), while 
an upward potential exists in the wetland area adjacent to Brinson Creek between well pair 
35-MW60IW/35-MW07DW (0.051 ft/ft). 

Hydraulic properties of the shallow aquifer zone were previously determined by Baker 
during the RI, using aquifer tests (Baker, 1995a). Hydraulic properties of the intermediate 
and deep aquifer zones were determined by CH2M HILL using slug test data collected on 
March 31, 2004 during the pilot study (CH2M HILL, 2006) and collected on January 26, 2006 
during Amended RI field activities. Details of the aquifer tests conducted by CH2M HILL 
are discussed further in Section 4.4. According to Baker, the hydraulic conductivity for 
shallow aquifer zone is 0.628 feet per day (ft/day) (Baker, 1995a). Slug test data indicated 
hydraulic conductivity values for the intermediate aquifer zone ranged from 1.9 ft/day to 
7.1 ft/day, with an average hydraulic conductivity of 4.2 ft/day. Slug test data indicated 
hydraulic conductivity values for the deep aquifer zone ranged from 0.4 ft/day to 12.5 
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ft/day, with an average hydraulic conductivity of 6.5 ft/day. The extent of shells and 
cemented sands within the intermediate and deep zones appear to provide a more 
conductive zone for groundwater movement as compared to the undifferentiated silty sands 
of the shallow zone. Using effective porosity values for silts and sands in the range of 25 to 
50 percent (Freeze and Cherry, 1979), a seepage velocity within the shallow aquifer zone 
was calculated to be in the range of 0.006 ft/day to 0.013 ft/day (2.3 to 4.6 feet/year), and a 
seepage velocity within the more conductive intermediate and deep aquifer zones was 
calculated to be in the range of 0.07 ft/day to 0.13 ft/day (24.5 to 49.1 feet/year).  

3.3.3 Regional Water Usage 
Regionally in southeastern North Carolina, the Castle Hayne aquifer may be utilized as a 
potable source for domestic water supply, watering lawns, or filling swimming pools. 
Potable water to MCB Camp Lejeune and the surrounding residential area is provided by 
public water supply wells that pump groundwater from the Castle Hayne aquifer. Although 
fresh water is present within the surficial, Castle Hayne, Beaufort, and Peedee aquifers, all 
of which are located below MCB Camp Lejeune, only the Castle Hayne aquifer is used by 
MCB Camp Lejeune as a water supply source (Cardinell et al., 1993).  

Based on information provided in the Wellhead Management Program Study report (AH 
Environmental Consultants, 2002), one public supply well is located within 1,500 feet of Site 
35. Water supply well PSWTC-600, located approximately 1,300 feet west of the Site is 
screened from 48 to 70 feet bgs, and was recommended for abandonment.  

Immediately east of Site 35 and Brinson Creek is private property which is primarily 
residential and farm land. According to the Onslow Water and Sewer Authority 
(ONWASA), properties located along Georgetown Road have been provided with 
municipal water service by the City of Jacksonville since the mid 1960s. In 1993, the City 
replaced the existing water line and extended it to the remaining streets and residences in 
the area.   

According to ONWASA, permits were not required for the installation of domestic wells.  
Thus, information regarding domestic wells was not available for review. However, 
according to ONWASA, domestic supply wells were historically screened at approximately 
100 feet bgs. According to the Environmental Health Department of the Onslow County 
Health Department, permits are not required for the construction of supply wells. Thus, 
domestic well records were not available for review.     
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TABLE 3-1 
Hydrostratigraphic Units of the North Carolina Coastal Plain 
Site 35 Amended Remedial Investigation 
MCB Camp Lejeune, North Carolina 

Geologic Units Hydrogeologic Units 

System Series Formation Aquifer and Confining Unit 

Quatemary Holocene/Pleistocene Undifferentiated Surficial Aquifer 

Pliocene 

 

Pinehurst1 

Waccamaw1 

Yorktown confining unit1 

Yorktown Aquifer1 

Yorktown1 

 

Yorktown Aquifer1 

Pungo River confining unit1 

Miocene 

Pungo River1 

Belgrade2 

Pungo River Aquifer1 

Castle Hayne confining unit3 

Oligocene Belgrade2 

River Bend 

Castle Hayne confining unit3 

Castle Hayne Aquifer 

Tertiary 

Eocene Castle Hayne Castle Hayne Aquifer 

Notes: 

1 Geologic and hydrogeologic units not present beneath MCB Camp Lejeune. 

2 Constitutes part of the surficial aquifer confining unit in the study area. 

3 Intermittent lenticular pattern provides semi-confining conditions at Site 35. 

Source: Modified from Harned et al., 1989. 

 



TABLE 3-2
Groundwater Elevations from June 2006
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well 
Identification

Date
(mm/dd/yyyy)

Depth to Water
(feet BTOC)

TOC Elevation 
(ft msl)

Well Depth 
(ft)

Water Elevation 
(ft msl)

Well Type
(S/I/D)

IR35-MW01DW 6/19/2006 8.30 19.95 61 11.65 Deep
IR35-MW02 6/19/2006 5.07 21.13 20 16.06 Shallow
IR35-MW03DW 6/19/2006 8.65 19.03 65 10.38 Deep
IR35-MW04 6/19/2006 7.58 20.52 14 12.94 Shallow
IR35-MW06 6/19/2006 6.56 19.16 13 12.60 Shallow
IR35-MW06DW 6/19/2006 5.99 17.57 69 11.58 Deep
IR35-MW07DW 6/21/2006 6.56 9.41 62 2.85 Deep
IR35-MW09 6/19/2006 8.10 18.92 13 10.82 Shallow
IR35-MW09IW 6/19/2006 8.13 18.88 30 10.75 Intermediate
IR35-MW10 6/19/2006 7.70 18.99 14 11.29 Shallow
IR35-MW10IW 6/19/2006 7.76 19.01 30 11.25 Intermediate
IR35-MW14 6/19/2006 10.70 17.78 13 7.08 Shallow
IR35-MW14IW 6/19/2006 10.70 17.73 29 7.03 Intermediate
IR35-MW29 6/19/2006 8.35 20.62 16 12.27 Shallow
IR35-MW29IW 6/19/2006 7.69 20.28 47 12.59 Intermediate
IR35-MW30 6/19/2006 6.30 18.38 16 12.08 Shallow
IR35-MW30IW 6/19/2006 6.20 18.38 42 12.18 Intermediate
IR35-MW30DW 6/19/2006 6.25 -- 1 65 -- 1 Deep
IR35-MW31 6/19/2006 10.18 18.32 13 8.14 Shallow
IR35-MW31IW 6/19/2006 10.36 18.46 24 8.10 Intermediate
IR35-MW32 6/19/2006 8.11 18.23 14 10.12 Shallow
IR35-MW32IW 6/19/2006 8.90 18.75 42 9.85 Intermediate
IR35-MW34 6/19/2006 6.56 16.77 14 10.21 Shallow
IR35-MW34IW 6/19/2006 7.82 16.76 41 8.94 Intermediate
IR35-MW37 6/19/2006 7.13 20.30 15 13.17 Shallow
IR35-MW37IW 6/19/2006 7.34 20.33 45 12.99 Intermediate
IR35-MW38 6/19/2006 6.53 19.74 15 13.21 Shallow
IR35-MW38IW 6/19/2006 6.74 20.00 44 13.26 Intermediate
IR35-MW39IW 6/19/2006 4.85 18.83 47 13.98 Intermediate
IR35-MW40IW 6/19/2006 5.80 17.59 47 11.79 Intermediate
IR35-MW47 6/19/2006 2.80 5.49 13 2.69 Shallow
IR35-MW47IW 6/19/2006 2.30 5.77 32 3.47 Intermediate
IR35-MW49 6/19/2006 3.20 4.99 13 1.79 Shallow
IR35-MW49IW 6/19/2006 1.60 4.98 32 3.38 Intermediate
IR35-MW55 6/19/2006 2.29 6.25 12 3.96 Shallow
IR35-MW55IW 6/19/2006 3.28 6.09 32 2.81 Intermediate
IR35-MW60 6/21/2006 8.06 10.08 20 2.02 Shallow
IR35-MW60IW 6/21/2006 7.55 9.59 36 2.04 Intermediate
IR35-MW62 6/19/2006 4.51 4.49 13 -0.02 Shallow
IR35-MW63IW 6/19/2006 2.30 5.39 30 3.09 Intermediate



TABLE 3-2
Groundwater Elevations from June 2006
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well 
Identification

Date
(mm/dd/yyyy)

Depth to Water
(feet BTOC)

TOC Elevation 
(ft msl)

Well Depth 
(ft)

Water Elevation 
(ft msl)

Well Type
(S/I/D)

IR35-MW64IW 6/19/2006 2.55 4.77 30 2.22 Intermediate
IR35-MW66 6/19/2006 6.89 15.66 16 8.77 Shallow
IR35-MW67 6/19/2006 -- 2 15.28 15 -- 2 Shallow
IR35-MW68IW 6/19/2006 13.59 15.86 43 2.27 Intermediate
IR35-MW69IW 6/19/2006 10.25 19.83 43 9.58 Intermediate
IR35-MW70IW 6/19/2006 5.72 19.26 46 13.54 Intermediate
IR35-MW71IW 6/19/2006 1.76 12.70 43 10.94 Intermediate
IR35-MW72 6/19/2006 9.80 17.42 19 7.62 Shallow
IR35-MW72IW 6/19/2006 10.64 17.19 46 6.55 Intermediate
IR35-MW72DW -- 3 -- 3 -- 3 66 -- 3 Deep
IR35-MW73 6/19/2006 11.65 17.71 21 6.06 Shallow
IR35-MW73IW 6/19/2006 11.68 17.77 48 6.09 Intermediate
IR35-MW74 6/19/2006 9.95 17.06 21 7.11 Shallow
IR35-MW74IW 6/19/2006 10.22 17.32 48 7.10 Intermediate
IR35-MW80IW 6/19/2006 7.60 -- 1 n.a. -- 1 Intermediate
IR35-MW80DW 6/19/2006 8.05 -- 1 77 -- 1 Deep
IR35-MW81 -- 3 -- 3 -- 3 25 -- 3 Shallow
IR35-MW81IW -- 3 -- 3 -- 3 47.5 -- 3 Intermediate

Note:
1. Top of Casing elevation has not been surveyed, so a water elevation cannot be calculated.
2. Monitoring well contained product, so no water level was collected.
3. Well not installed at the time water levels were collected.

BTOC - below top of casing
ft msl - feet mean sea level
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        Figure 3-1
  Physiographic Provinces of Eastern North Carolina

       Operable Unit No. 10 (Site 35)
       Amended Remedial Investigation 

                               MCB Camp Lejeune, North Carolina
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Figure 3-6
Geological Cross Section A-A’
Site 35
Marine Corps Base, Camp Lejeune
North Carolina
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Figure 3-5
Geological Cross Section B-B’
Operable Unit No. 10 (Site 35)
Marine Corps Base, Camp Lejeune
North Carolina
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Figure 3-7
Groundwater Contour Map of the Intermediate Aquifer Zone

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina

200 0 200

Feet

�

\\Ariadne\groups\GIS\USNavFaceNGCom\315007CampLejeune\Projects\Site35_RI\Figure__3_7_GW_Contour_MapIntermediate.mxd

Legend
�� Intermediate Monitoring Well

Potentiometric Surface Line (dashed where inferred)
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Figure 3-8
Groundwater Contour Map of the Deep Aquifer Zone

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation
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4.0 Amended RI Field Activities 

This section presents a summary of field activities conducted by CH2M HILL in 2006 for the 
Site 35 Amended RI including:  

− DPT (Geoprobe®) groundwater screening sampling 

− Monitoring well installation and development 

− Monitoring well sampling 

− Aquifer testing 

− Managing investigation-derived waste  

− Surveying monitoring wells and DPT sampling points 

Additional details of sampling events and descriptions of quality assurance/quality control 
(QA/QC) procedures, field screening, and available background data are provided in the 
appendices. All Amended RI field activities were conducted in accordance with the 
Standard Operating Procedures (SOPs) outlined in the Field Sampling Plan section of the 
Master Project Plans (CH2M HILL, 2005a) and summarized in the Remedial Investigation 
Work Plan, Site 35 - Operable Unit No. 10 (Camp Geiger Fuel Farm), Marine Corps Base Camp 
Lejeune, North Carolina (CH2M HILL, 2005c). The differences between these Amended RI 
SOPs and those presented in the project plans are identified here and in the appendices.  

The various analytical test methods used during the investigation are identified in 
Table 4-1, which also lists the compounds and analytes analyzed for under each test method 
and the associated typical detection limits for these analyses. Actual detection limits varied 
for some samples due to dilutions and other interferences. Analytical results for the 
Amended RI at Site 35 are discussed in Section 5 of this report. 

4.1 DPT Groundwater Screening Sampling 
As part of the Amended RI field activities, CH2M HILL subcontracted Probe Technology, 
Inc. to advance DPT borings for groundwater collection using a truck-mounted Geoprobe®. 
The purpose of the DPT sampling event was to screen groundwater concentrations 
horizontally and vertically throughout the aquifer to define the extent of previously 
identified contamination east of Building G533 and to identify source areas for the 
contamination. DPT groundwater samples were initially collected from October 17 to 
October 19, 2005. Based on sample results, additional DPT groundwater samples were 
collected from January 31 to February 1, 2006. 

Following clearance of subsurface utilities, DPT borings were advanced. In October 2005, 20 
DPT locations (35-IS100 through 35-IS119) were identified and advanced in a grid pattern 
with borings spaced approximately 100 feet apart, as shown on Figure 4-1. The sample grid 
included the area between Fourth and Fifth Streets and between Building G533 and ‘F’ 
Street. In January/February 2006, 20 additional DPT locations (35-IS200 through 35-IS219) 
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were identified and advanced in a grid pattern with borings spaced approximately 200 feet 
apart. The sample grid included the area between Third and Fifth streets and between 
Rodne and ‘E’ streets, as shown on Figure 4-1.   

From each of the 40 DPT borings, discrete groundwater samples were collected from the 
shallow aquifer zone (approximately 20 to 24 feet bgs) and from the intermediate aquifer 
zone (approximately 40 to 44 feet bgs or 45 to 49 feet bgs). During the two phases of DPT 
groundwater investigation, a total of 77 groundwater samples were collected. Samples were 
not collected from the intermediate zone at 35-IS207, 35-IS208, and 35-IS214 due to probe 
refusal above proposed sample collection depths. 

The Geoprobe® SP-15 groundwater sampling system, consisting of either a stainless steel or 
disposable polyvinyl chloride (PVC) screen (1.5-inch outside diameter [O.D.] screen sheath 
41 inches in length), was attached to DPT rods. Once the screen was advanced below 
ground surface to a specified sampling depth with the Geoprobe® and opened, groundwater 
samples were collected by advancing high density polyethylene (HDPE) tubing through the 
inside of the DPT rods down to the screen and purging groundwater at a low-flow rate with 
a peristaltic pump. New tubing was used for each sampling location. 

Groundwater samples were packed on ice and delivered under chain-of-custody control to 
CompuChem labs, located in Cary, North Carolina. Groundwater samples were analyzed 
for VOCs (EPA Method 8260B). Analytical data from the DPT groundwater sampling was 
not validated. Laboratory reports and chain-of-custody forms for the DPT groundwater 
sampling are included in Appendix A.  

Borehole Abandonment 
Once the target depth of each borehole had been reached and all samples were collected, the 
borehole was abandoned using a grout mixture with Portland cement conforming to 
American Society for Testing and Materials (ASTM) requirements. 

4.2 Monitoring Well Installation and Development 
As described in the Amended RI Work Plan, an intermediate and deep monitoring well nest 
was installed along the southeastern edge of former Building TC474, a shallow and 
intermediate monitoring well nest was installed approximately 300 feet northwest of  
35-MW23IW, and two deep monitoring wells were installed for vertical delineation at the 
35-MW72 and 35-MW30 monitoring well nests. The shallow monitoring well was installed 
to an approximate depth of 25 feet bgs. Intermediate monitoring wells were generally 
installed between the semi-confining cemented sand layers, between 40 and 50 feet bgs. 
Deep monitoring wells were installed to penetrate the cemented sand layer and at an 
approximate depth of 70 to 80 feet bgs.  

From April 6 to 7, 2006, two deep monitoring wells (35-MW30DW and 35-MW80DW) were 
installed. Intermediate monitoring well 35-MW80IW was installed on May 9, 2006; and from 
August 3 through 6, 2006, one shallow and intermediate monitoring well pair  
(35-MW81/35-MW81IW) and one deep type III equivalent monitoring well (35-MW72DW) 
were installed. The additional monitoring wells were installed to further assess the 
horizontal and vertical distribution of impacted groundwater, to provide additional 
lithologic information and assist in long-term monitoring of groundwater quality and flow 
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direction. In addition, the wells were installed in clusters in order to monitor intermediate 
and deep aquifer zones, or to supplement existing monitoring well pairs. Monitoring well 
locations were based on the results of previous investigations at the Site.  

The new shallow and intermediate monitoring wells were installed using hollow-stem 
auger (HSA) drilling techniques and the deep wells were installed using rotosonic drilling 
techniques. Drilling and well installation activities were conducted under the supervision of 
a CH2M HILL hydrogeologist and in accordance with Well Construction Standards 
provided in the North Carolina Administrative Code (NCAC) 15A Subchapter 2C 
Section.0100. Locations of the newly installed and existing monitoring wells at Site 35 are 
shown on Figure 2-3. Table 4-2 summarizes the construction of all Site 35 monitoring wells 
including total depth, screen interval, and top of casing elevation. Appendix B contains 
detailed soil boring logs and monitoring well construction diagrams from each monitoring 
well installation. A complete description of the site-specific geology and hydrogeology is 
provided in Section 3.3.2. 

4.2.1 Type II Monitoring Wells 
As part of the Site 35 Amended RI field activities, one shallow and two intermediate Type II 
monitoring wells were installed using HSA drilling techniques. The new Type II monitoring 
wells included 35-MW80IW, installed May 9, 2006 and 35-MW81 and 35-MW81IW, installed 
August 3 through August 6, 2006. CH2M HILL subcontracted Parratt-Wolff, a North 
Carolina licensed well driller from Hillsborough, North Carolina, for the drilling and well 
installation services. Soil cores were collected from each boring for lithologic 
characterization and field screening using five-foot long split-spoon samplers in accordance 
with ASTM Method D-1586, Standard Method for Penetration Test and Split-Barrel Sampling of 
Soils.  

The boreholes were advanced to an approximate depth of 25 feet bgs for the shallow well 
and an approximate depth of 50 feet bgs for the intermediate wells. Final construction 
depths for the wells were determined in the field following review of the boring logs. The 
monitoring wells were constructed using 2-inch diameter Schedule 40 PVC with riser and 
five feet of 0.010-inch slotted screen. After the well casing and screen assembly were set, the 
annular space of each borehole was filled with 10-20 grade silica sand extending from the 
bottom of the borehole to approximately two feet above the top of the well screen. A 
bentonite seal was placed above the filter pack by pouring bentonite pellets down the 
annulus as the augers were being withdrawn to form a seal approximately two feet thick. 
The bentonite pellets were hydrated with potable water. After hydration of the bentonite 
pellets, the remaining annular space of the borehole was grouted to within a few inches of 
the ground surface. A watertight, locking, expansion cap was installed on top of the 2-inch 
diameter casing. All wells were completed at the surface using a permanent eight-inch 
diameter steel casing and security cover set in a two-foot square concrete pad. Well 
completion diagrams are contained in Appendix B. 

4.2.2 Type III Equivalent Monitoring Wells  
As part of the Site 35 Amended RI field activities, three deep Type III equivalent monitoring 
wells were installed using rotosonic drilling techniques. The new Type III equivalent 
monitoring wells included 35-MW30DW and 35-MW80DW, installed on April 6 and 7, 2006 
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and 35-MW72DW installed on August 5 and 6, 2006. CH2M HILL subcontracted Prosonic 
Corporation, a North Carolina licensed well driller from Aiken, South Carolina for the 
rotosonic drilling and well installation services. The rotosonic drilling method eliminated 
the need for permanent surface casings through the use of temporary outer casings; 
significantly reduced the volume of investigation-derived waste (IDW) generated; and 
allowed for a higher production rate on well installation as compared to other drilling 
methods. The dual-line casing method of the rotosonic technique consisted of a sampling 
barrel and overriding outer casing. Rotosonic drilling uses high-frequency vibration and 
low rotational energy to displace soil at the head of the outer casing and to simultaneously 
advance both the inner sampling barrel and the overriding outer casing. Continuous soil 
cores were collected from the sampling barrels as each well borehole was advanced while 
maintaining the borehole integrity with the overriding outer casing. 

Boreholes for the deep monitoring wells were advanced to a target depth of approximately 
70 feet bgs. Final construction depths for each well were determined in the field following 
review of the boring logs. Due to unsuitable soil material at the target screen depth, the 
35-MW30DW and 35-MW80DW boreholes were backfilled with bentonite and sand to a 
depth of 65 feet bgs and the 35-MW72DW borehole was backfilled with bentonite and sand 
to a depth of 58 feet bgs. The monitoring wells were constructed within each borehole using 
2-inch diameter Schedule 40 PVC riser and five feet 0.010-inch slotted screen. A quartz sand 
filter pack was placed in the annular space between the well screen and borehole wall, from 
the bottom of the borehole to approximately two feet above the top of the well screen. 
Bentonite pellets were placed on top of the filter pack to form a seal approximately 6 feet 
thick. After hydration of the bentonite pellets, the remaining annular space of the borehole 
was grouted to within a few inches of the ground surface. A watertight, locking, expansion 
cap was installed on top of the 2-inch diameter casing. Monitoring wells 35-MW72DW and 
35-MW80DW were completed at the surface using a permanent eight-inch diameter steel 
casing and a security cover set in a two-foot square concrete pad. Monitoring well  
35-MW30DW was completed above the surface using a steel, stick-up protective cover with 
concrete pad. Well completion diagrams are contained in Appendix B. 

4.2.3 Monitoring Well Development 
Each newly installed monitoring well at Site 35 was developed by surging with a surge 
block and over-pumping with a submersible pump across the length of the well screen. Well 
development was generally achieved when the column of water in the well was free of 
visible sediment, the groundwater geochemical parameters (pH, specific conductance, and 
temperature) had stabilized, and the turbidity had either stabilized or was below 
10 nephelometric turbidity units (NTUs). Stabilization generally occurred when pH 
measurements remained constant within 0.1 standard unit (SU), specific conductance varied 
no more than 10 percent, and the temperature was constant for three consecutive readings. 
If a well was pumped dry during development, the well was allowed to recover and then 
pumped again. The volumes of groundwater removed during well development ranged 
from 105 gallons at 35-MW80DW to 120 gallons at 35-MW30DW. All purge water was 
containerized and handled as IDW. 
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4.3 Monitoring Well Sampling 
Once the new monitoring wells had been installed and developed, a complete round of 
water level elevations and groundwater samples were collected from all existing and newly 
installed monitoring wells at Site 35 as part of the Amended RI field activities. A total of 33 
monitoring wells were sampled at Site 35 from April 23 through April 25, 2006. Twenty-two 
additional wells located within the US Highway 17 Bypass ROW or adjacent to Brinson 
Creek (accessed from the ROW) could not be gauged or sampled at that time due to access 
restrictions imposed by NCDOT. As a result, a total of 55 monitoring wells were gauged 
and the remaining 21 monitoring wells were sampled from June 19 through 23, 2006. Free 
product was encountered in 35-MW67 during gauging activities, so no sample was collected 
from that location. On August 6, 2006, the three monitoring wells installed in early August 
2006 (35-MW81, 35-MW81IW, and 35-MW72DW) were sampled.  

The water level data collected during the June 2006 event were used to determine 
groundwater flow direction at Site 35. During the June 2006 event, depth-to-groundwater 
measurements were taken from 54 monitoring wells at Site 35. Measurements were taken 
with a water-level probe prior to purging and were converted to water level elevations 
using top-of-casing elevation survey data.  

Groundwater sampling was conducted following low-flow purge and sample methods in 
accordance with CH2M HILL and Navy CLEAN SOPs. Prior to sampling, HDPE tubing was 
advanced down each monitoring well to the middle of the screened zone and groundwater 
was purged at a low flow rate (between 0.1 and 0.5 liters per minute) using a peristaltic 
pump. New HDPE tubing was used to collect each sample and was replaced after each use. 
During the monitoring well purging, groundwater field parameters of pH, specific 
conductance, temperature, dissolved oxygen (DO), oxidation-reduction potential (ORP) and 
turbidity were measured using portable multi-parameter meters calibrated in the field. 
Groundwater samples were collected after field parameters had stabilized over three 
consecutive readings and between one and three well volumes had been purged from the 
well. Once collected in appropriately labeled containers, groundwater samples were 
immediately packed on ice in coolers.  Samples were shipped via overnight delivery to 
Mitkem Laboratory of Warwick, Rhode Island, an NCDENR-approved laboratory, for 
analysis. Groundwater samples remained in the presence of a CH2M HILL project 
representative until delivered to the delivery service representative. A chain-of-custody 
record was used to maintain a record of personnel who had control of the samples.  

Groundwater samples collected from all Site 35 monitoring wells during the Amended RI 
sampling events were submitted to the laboratory for analysis of VOCs and NAIPs, 
including alkalinity, chloride, nitrate, nitrite, sulfate, sulfide, TOC, ferrous iron, ferric iron 
and dissolved gases (methane, ethane, and ethene). Monitoring wells sampled and the 
parameters analyzed are listed in Table 4-3. 

4.4 Aquifer Testing 
Following installation of the new monitoring wells, aquifer testing was completed by 
CH2M HILL at Site 35 as part of the Amended RI field activities. On August 6, 2006, rising 
head slug tests were performed on three intermediate-depth groundwater monitoring wells 
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(35-MW30IW, 35-MW37IW, and 35-MW81IW) and three deep groundwater monitoring 
wells (35-MW01DW, 35-MW30DW, and 35-MW80DW). The Amended RI slug test results 
from the intermediate-depth monitoring wells were compared to data from slug tests 
conducted on four intermediate zone wells constructed in the median of the US Highway 17 
Bypass in March 2004 as part of the pilot study. 

The Amended RI slug tests were conducted in accordance with Base Master Project Plans 
(CH2M HILL, 2005a). The resulting data from these tests was used to calculate hydraulic 
conductivity following the Bouwer and Rice method. Hydraulic conductivities were 
generally similar between the intermediate and deep aquifer zones. The hydraulic 
conductivity in the intermediate aquifer zone ranged from 1.9 to 7.1 ft/day with a geometric 
mean of 4.3 ft/day. The hydraulic conductivity in the deep aquifer zone ranged from 0.4 to 
12.5 ft/day with a geometric mean of 3.2 ft/day. 

Hydraulic conductivities calculated in the intermediate aquifer zone during Amended RI 
activities were also generally similar to those calculated during pilot test activities. 
According to the March 2004 data, hydraulic conductivities in the intermediate aquifer zone 
ranged from 1.9 to 3.4 ft/day with a geometric mean of 2.6 ft/day. 

4.5 Investigation-Derived Waste Management 
CH2M HILL coordinated with the Remedial Action Contractor (RAC), the Base 
subcontractor for IDW management, for the supply of all IDW containers as well as retrieval 
of the filled containers. All solid IDW generated during the Site 35 Amended RI field 
investigation was containerized in Department of Transportation (DOT)-approved 55-gallon 
steel drums with liners, and staged at a central vehicle-accessible location designated by 
CH2M HILL. Liquid IDW was placed in a storage tank or in DOT-approved 55-gallon steel 
drums (depending on the work area and quantity) and staged at a central vehicle-accessible 
location designated by CH2M HILL. Personal protective equipment (PPE), soil cuttings, 
drilling fluids, and other liquids were containerized separately. Weather resistant labels 
were placed on the drums as the IDW was placed in the drums. After each field event, 
CH2M HILL coordinated with the RAC for the retrieval and disposal of IDW in the drums 
and tanks. 

During the June 2006 groundwater sampling event, CH2M HILL coordinated with the RAC 
on a daily basis due to NCDOT restrictions. All IDW drums were removed from the US 
Highway 17 Bypass ROW at the end of each work day. After removal from the ROW, the 
drums were staged by the RAC at a central holding facility pending analysis prior to 
disposal. 

4.6 Site Survey 
All new monitoring well locations were surveyed in October 2006 to add the locations to the 
Site base map. Additionally, four previously installed monitoring wells (35-MW02,  
35-MW06, 35-MW38, and 35-MW38IW) were surveyed to generate a complete set of well 
construction records. The locations were referenced both horizontally and vertically to 
permanent land monuments or a grid system. The survey controls were tied to the North 
American Datum (NAD) of 1983 and the North American Vertical Datum (NAVD) of 1988. 
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Ground surface and monitoring well top of casing vertical control were surveyed to the 
nearest 0.01 foot, and the horizontal control was to the nearest 0.10 foot. Each monitoring 
well top of casing was notched or otherwise marked to identify a constant measuring point 
for measuring depths to groundwater to determine groundwater elevations.  
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DPT 
Groundwater
October 2005

(µg/L)

DPT 
Groundwater
Jan/Feb 2006

(µg/L)

Groundwater 
April/June/August 

2006
(µg/L)

DPT 
Groundwater
October 2005

(µg/L)

DPT 
Groundwater
Jan/Feb 2006

(µg/L)

Groundwater 
April/June 2006

(µg/L)

Method 8260B 8260B 8260B Method 8260B 8260B 8260B
1,1,1-Trichloroethane 1 0.5 0.5 Chloromethane 1 0.5 0.5
1,1,2,2-Tetrachloroethane 1 0.5 0.5 cis-1,2-Dichloroethene 1 0.5 0.5
1,1,2-Trichloro-1,2,2-trifluoroethane 1 0.5 0.5 cis-1,3-Dichloropropene 1 0.5 0.5
1,1,2-Trichloroethane 1 0.5 0.5 Cumene 1 0.5 NA
1,1-Dichloroethane 1 0.5 0.5 Cyclohexane 1 0.5 0.5
1,1-Dichloroethene 1 0.5 0.5 Dibromochloromethane 1 0.5 0.5
1,2,3-Trichlorobenzene 1 NA 0.5 Dichlorodifluoromethane 5 0.5 0.5
1,2,4-Trichlorobenzene 1 0.5 0.5 Ethane NA NA 26
1,2-Dibromo-3-chloropropane 5 0.5 0.5 Ethene NA NA 35
1,2-Dibromoethane 1 0.5 0.5 Ethylbenzene 1 0.5 0.5
1,2-Dichlorobenzene 1 0.5 0.5 Freon 113 1 NA NA
1,2-Dichloroethane 1 0.5 0.5 Isopropylbenzene NA NA 0.5
1,2-Dichloropropane 1 0.5 0.5 m- and p-Xylene 2 1 NA
1,3-Dichlorobenzene 1 0.5 0.5 Methane NA NA 14
1,4-Dichlorobenzene 1 0.5 0.5 Methyl acetate 1 0.5 0.5
2-Butanone 25 2.5 5 Methyl tert-butyl ether 1 0.5 0.5
2-Hexanone 5 2.5 5 Methylcyclohexane 1 0.5 0.5
4-Methyl-2-pentanone 5 2.5 5 Methylene chloride 5 0.5 0.5
Acetone 5 0.5 5 o-Xylene 1 0.5 NA
Benzene 1 0.5 0.5 Styrene 1 0.5 0.5
Bromochloromethane NA NA 0.5 Tetrachloroethene 1 0.5 0.5
Bromodichloromethane 1 0.5 0.5 Toluene 1 0.5 0.5
Bromoform 1 0.5 0.5 trans-1,2-Dichloroethene 1 0.5 0.5
Bromomethane 1 0.5 0.5 trans-1,3-Dichloropropene 1 0.5 0.5
Carbon disulfide 1 0.5 0.5 Trichloroethene 1 0.5 0.5
Carbon tetrachloride 1 0.5 0.5 Trichlorofluoromethane 1 0.5 0.5
Chlorobenzene 1 0.5 0.5 Vinyl chloride 1 0.5 0.5
Chloroethane 1 0.5 0.5 Xylene (total) NA 0.5 NA
Chloroform 1 0.5 0.5

Reporting Limit

TABLE 4-1
Analytical Parameters and Reporting Limits
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Analyte

Reporting Limit

Analyte

Volatile Organic Compounds (µg/L)



TABLE 4-1
Analytical Parameters and Reporting Limits
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

DPT 
Groundwater
October 2005

(µg/L)

DPT 
Groundwater
Jan/Feb 2006

(µg/L)

Groundwater 
April/June/August 

2006
(µg/L)

Method -- -- 6010B
Iron NA NA 200

Alkalinity, Total (As CaCO3) NA NA 20
Chloride NA NA 2
Ferric Iron NA NA 10
Ferrous Iron NA NA 1
Nitrogen, Nitrate (As N) NA NA 0.13
Nitrogen, Nitrite (As N) NA NA 0.13
Organic Carbon, Total NA NA 10
Sulfate NA NA 0.03
Sulfide NA NA 0.03

Wet Chemistry (mg/L)

Analyte

Reporting Limit

Total Metals (µg/L)



TABLE 4-2
Summary of Permanent Monitoring Well Construction Details
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well 
Identification

Year 
Installed

Top of Casing 
Elevation
(feet msl)

Ground Surface 
Elevation 
(feet msl)

Well Depth 
(feet bgs)

Screened 
Interval

(feet bgs)

Depth to 
Sandpack
(feet bgs)

Depth to 
Bentonite
(feet bgs)

IR35-MW01DW 1994 19.95 18 61 56 to 60 55 45
IR35-MW02 1992 21.13 NM 20 5 to 20 3 2
IR35-MW03DW 1994 19.03 16.7 65 60 to 64 57 44
IR35-MW04 1994 20.52 18.4 13 3 to 13 2 0
IR35-MW06 1994 19.16 17.3 13 3 to 13 2 0
IR35-MW06DW 1996 17.57 17.8 69 63 to 68 60 58
IR35-MW07DW 1996 9.41 7.30 51.5 46 to 51 44 37
IR35-MW09 1991 18.88 16.9 13 3.5 to 12.5 2 1
IR35-MW09IW 1991 18.88 16.9 30 25.5 to 29.5 16 13
IR35-MW10 1991 19.01 16.6 14 4.5 to 13.5 2 1
IR35-MW10IW 1991 19.01 16.6 30 25.5 to 29.5 19 16
IR35-MW14 1991 17.73 15.3 13 3.5 to 12.5 2 1
IR35-MW14IW 1991 17.73 15.3 29 24.5 to 28.5 21 18
IR35-MW29 1994 20.62 18.6 16 6 to 15 4.5 2.5
IR35-MW29IW 1994 20.28 18.5 47 42 to 46 37 35
IR35-MW30 1994 18.38 16.3 16 6 to 15 4.5 3
IR35-MW30IW 1994 18.38 16.2 42 37 to 41 33 30
IR35-MW30DW 2006 NM NM 77 60 to 65 58 52
IR35-MW31 1994 18.32 16.4 13 3 to 12 2.5 1
IR35-MW31IW 1994 18.46 16.4 42 37.5 to 41.5 35 32.5
IR35-MW32 1994 18.23 16.1 14 4 to 13 3 2
IR35-MW32IW 1994 18.75 16.1 42 37 to 41 34 29
IR35-MW34 1994 16.77 14.7 14 4 to 13 3.5 2.5
IR35-MW34IW 1994 16.76 14.8 41 36 to 40 32 29
IR35-MW37 1994 20.30 18.3 15 5 to 14 4 2.5



TABLE 4-2
Summary of Permanent Monitoring Well Construction Details
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well 
Identification

Year 
Installed

Top of Casing 
Elevation
(feet msl)

Ground Surface 
Elevation 
(feet msl)

Well Depth 
(feet bgs)

Screened 
Interval

(feet bgs)

Depth to 
Sandpack
(feet bgs)

Depth to 
Bentonite
(feet bgs)

IR35-MW37IW 1994 20.33 18.3 45 40 to 44 36 32
IR35-MW38 1994 19.74 18.1 15 5 to 14 3.5 2
IR35-MW38IW 1995 20.00 18.2 44 39.5 to 43.5 36 32
IR35-MW39IW 1996 18.03 19.1 47 40 to 45 38 35.5
IR35-MW40IW 1996 17.59 17.8 47 40 to 45 38 36
IR35-MW41IW 1996 16.43 16.7 47 40 to 45 38 35
IR35-MW42IW 1996 15.12 15.2 40 35 to 40 33 24
IR35-MW43IW 1996 15.01 15.30 42 35 to 40 33 27
IR35-MW47 1998 5.49 2.6 15 5 to 15 3 1
IR35-MW47IW 1998 5.77 2.8 34 26 to 31.5 18 13
IR35-MW49 Unknown 4.99 2.4 13 2 to 12 Unknown Unknown
IR35-MW49IW Unknown 4.98 2.3 32 26 to 36 Unknown Unknown
IR35-MW55 1998 6.25 2.3 12 7 to 12 5 3
IR35-MW55IW 1998 6.09 2.9 27 21 to 26 Unknown Unknown
IR35-MW60 1996 10.08 7.6 20 9 to 19 7 5
IR35-MW60IW 1996 9.59 7.1 36 30 to 35 28 26
IR35-MW62 1998 4.49 1.9 13 3 to 13 2 1
IR35-MW63IW 1998 5.30 2 30 25 to 30 23 17
IR35-MW64IW 1998 4.80 1.4 30 25 to 30 23 18
IR35-MW66 1998 15.66 15.88 16 6 to 16 4 2
IR35-MW67 1998 15.28 15.64 15 5 to 15 3 1
IR35-MW68IW 1998 15.86 16.32 43 38 to 43 36 34
IR35-MW69IW 1998 19.83 17.08 44 39 to 44 37 35
IR35-MW70IW 1998 19.26 19.42 46 41 to 46 39 34
IR35-MW71IW 1998 12.70 13.01 43 38 to 43 36 32



TABLE 4-2
Summary of Permanent Monitoring Well Construction Details
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well 
Identification

Year 
Installed

Top of Casing 
Elevation
(feet msl)

Ground Surface 
Elevation 
(feet msl)

Well Depth 
(feet bgs)

Screened 
Interval

(feet bgs)

Depth to 
Sandpack
(feet bgs)

Depth to 
Bentonite
(feet bgs)

IR35-MW72 2002 17.42 17.8 19 9 to 19 7 5
IR35-MW72IW 2002 17.19 17.8 46 40 to 45 38 36
IR35-MW72DW 2006 NM NM 66 53 to 58 50.5 43
IR35-MW73 2002 17.71 18.1 21 11 to 21 7 5
IR35-MW73IW 2002 17.77 18.2 48 43 to 48 40 38
IR35-MW74 2002 17.06 17.4 18 8.5 to 18.5 7 5
IR35-MW74IW 2002 17.32 17 44 39 to 44 37 35
IR35-MW80IW 2006 NM NM 51 45 to 50 43 40
IR35-MW80DW 2006 NM NM 77 60 to 65 58 52
IR35-MW81 2006 NM NM 25 20 to 25 18 16
IR35-MW81IW 2006 NM NM 48 42.5 to 47.5 40 35
IR35-PW28 1992 14.81 NM 25.0 5.5 to 24.5 3 2

NM - Not surveyed
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IR35-MW01DW IR35-GW01DW-06B Groundwater X X X X X X X
IR35-MW02 IR35-GW02-06B Groundwater X X X X X X X
IR35-MW03DW IR35-GW03DW-06B Groundwater X X X X X X X
IR35-MW04 IR35-GW04-06B Groundwater X X X X X X X
IR35-MW06 IR35-GW06-06B Groundwater X X X X X X X
IR35-MW06DW IR35-GW06DW-06B Groundwater X X X X X X X
IR35-MW07DW IR35-GW07DW-06B Groundwater X X X X X X X
IR35-MW09 IR35-GW09-06B Groundwater X X X X X X X
IR35-MW09IW IR35-GW09IW-06B Groundwater X X X X X X X
IR35-MW10 IR35-GW10-06B Groundwater X X X X X X X
IR35-MW10IW IR35-GW10IW-06B Groundwater X X X X X X X
IR35-MW14 IR35-GW14-06B Groundwater X X X X X X X
IR35-MW14IW IR35-GW14IW-06B Groundwater X X X X X X X
IR35-MW29 IR35-GW29-06B Groundwater X X X X X X X
IR35-MW29IW IR35-GW29IW-06B Groundwater X X X X X X X
IR35-MW30 IR35-GW30-06B Groundwater X X X X X X X
IR35-MW30IW IR35-GW30IW-06B Groundwater X X X X X X X
IR35-MW30DW IR35-GW30DW-06B Groundwater X X X X X X X
IR35-MW31 IR35-GW31-06B Groundwater X X X X X X X
IR35-MW31IW IR35-GW31IW-06B Groundwater X X X X X X X
IR35-MW32 IR35-GW32-06B Groundwater X X X X X X X
IR35-MW32IW IR35-GW32IW-06B Groundwater X X X X X X X
IR35-MW34 IR35-GW34-06B Groundwater X X X X X X X
IR35-MW34IW IR35-GW34IW-06B Groundwater X X X X X X X
IR35-MW37 IR35-GW37-06B Groundwater X X X X X X X
IR35-MW37IW IR35-GW37IW-06B Groundwater X X X X X X X
IR35-MW38 IR35-GW38-06B Groundwater X X X X X X X
IR35-MW38IW IR35-GW38IW-06B Groundwater X X X X X X X
IR35-MW39IW IR35-GW39IW-06B Groundwater X X X X X X X
IR35-MW40IW IR35-GW40IW-06B Groundwater X X X X X X X
IR35-MW47 IR35-GW47-06B Groundwater X X X X X X X
IR35-MW47IW IR35-GW47IW-06B Groundwater X X X X X X X
IR35-MW49 IR35-GW49-06B Groundwater X X X X X X X

TABLE 4-3
Monitoring Wells Sampled and Parameters Analyzed
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well ID Sample ID Sample Media

Parameters Analyzed for the Site 35 Amended RI
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TABLE 4-3
Monitoring Wells Sampled and Parameters Analyzed
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Well ID Sample ID Sample Media

Parameters Analyzed for the Site 35 Amended RI

IR35-MW49IW IR35-GW49IW-06B Groundwater X X X X X X X
IR35-MW55 IR35-GW55-06B Groundwater X X X X X X X
IR35-MW55IW IR35-GW55IW-06B Groundwater X X X X X X X
IR35-MW60 IR35-GW60-06B Groundwater X X X X X X X
IR35-MW60IW IR35-GW60IW-06B Groundwater X X X X X X X
IR35-MW62 IR35-GW62-06B Groundwater X X X X X X X
IR35-MW63IW IR35-GW63IW-06B Groundwater X X X X X X X
IR35-MW64IW IR35-GW64IW-06B Groundwater X X X X X X X
IR35-MW66 IR35-GW66-06B Groundwater X X X X X X X
IR35-MW68IW IR35-GW68IW-06B Groundwater X X X X X X X
IR35-MW69IW IR35-GW69IW-06B Groundwater X X X X X X X
IR35-MW70IW IR35-GW70IW-06B Groundwater X X X X X X X
IR35-MW71IW IR35-GW71IW-06B Groundwater X X X X X X X
IR35-MW72 IR35-GW72-06B Groundwater X X X X X X X
IR35-MW72IW IR35-GW72IW-06B Groundwater X X X X X X X
IR35-MW72DW IR35-GW72DW-06B Groundwater X X X X X X X
IR35-MW73 IR35-GW73-06B Groundwater X X X X X X X
IR35-MW73IW IR35-GW73IW-06B Groundwater X X X X X X X
IR35-MW74 IR35-GW74-06B Groundwater X X X X X X X
IR35-MW74IW IR35-GW74IW-06B Groundwater X X X X X X X
IR35-MW80IW IR35-GW80IW-06B Groundwater X X X X X X X
IR35-MW80DW IR35-GW80DW-06B Groundwater X X X X X X X
IR35-MW81 IR35-GW81-06B Groundwater X X X X X X X
IR35-MW81IW IR35-GW81IW-06B Groundwater X X X X X X X

Note:
TCL VOC - Target Compound List Volatile Organic Compound
A sample was not collected from IR35-MW67 due to the presence of free-product.
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5.0 Nature and Extent of Contamination 

This section discusses the nature and extent of contamination found in groundwater at 
Site 35 during Amended RI field activities. The discussion is organized into two parts. 
Section 5.1 discusses how the data are presented and evaluated, defines the various criteria 
used to compare the concentration of compounds and analytes found in site media. The 
results of the sampling activities are described in Section 5.2.  

5.1 Data Presentation and Evaluation 

5.1.1 Data Presentation 
Data are summarized for each of the field events performed at Site 35 as part of the 
Amended RI activities. The data are presented in two ways. Detected concentrations for 
each parameter for each group of samples are listed in tables at the end of this section. These 
tables summarize the maximum concentrations along with the detection frequency for each 
group of samples. The tables also identify which results exceed selected regulatory and 
human-health based criteria. This comparison is not a means of screening out potential 
contaminants from further consideration; that step is performed in the HHRA in Section 7. 
The purpose of this comparison is to help focus the subsequent discussions concerning 
nature and extent on those compounds that are likely to be most significant. 

Figures are also presented, where appropriate, to show analyte detections in groundwater 
exceeding relevant comparison criteria. Additionally, isoconcentration maps are presented 
to show the distribution of major groundwater contaminants across the Site.  

Complete analytical results from off-site laboratories for the DPT sampling events is 
provided in Appendix A. Groundwater sample sheets, complete analytical results from off-
site laboratories, and chain of custody forms and data validation reports for the Amended 
RI monitoring well sampling events are provided in Appendices C, D, and E, respectively. 

5.1.2 Regulatory and Health-Based Comparison Criteria 
Analytical results for groundwater samples collected during Amended RI activities were 
compared against regulatory and human-health based standards or criteria. As discussed in 
Section 5.1.1, this comparison was performed to evaluate the nature and extent of 
contamination and not to eliminate compounds from further consideration. 

Groundwater results from DPT sample locations and monitoring wells were compared to 
both North Carolina Groundwater Quality Standards (NCGWQS), also known as 2L 
standards, and Federal Maximum Contaminant Levels (MCLs), as these are the enforceable 
regulatory standards. Table 5-1 lists the chemical-specific regulatory criteria used to 
evaluate results for groundwater. Brief explanations of the general classes of criteria are 
provided below. 

• North Carolina Groundwater Quality Standards – The State of North Carolina, 
through rules of Subchapter 2L of the NCAC Title 15A, establishes a series of 
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classifications and water quality standards that are appropriate for the purpose of 
classifying groundwater in the state. NCGWQS are enforceable standards intended 
to provide a guidance level in preventing groundwater pollution above naturally 
occurring levels of specified chemical constituents and are based upon what is 
considered naturally occurring. The goal is to preserve and protect present and 
anticipated uses of groundwater. 

• MCLs for Groundwater – MCLs are enforceable standards promulgated under the 
Safe Drinking Water Act for public water supplies consumed by a minimum of 25 
persons. The MCLs are designed for the protection of human health, based on 
laboratory or epidemiological studies. They are designed to prevent adverse human 
health effects associated with a 70-year lifetime exposure for an average adult (70 
kilograms [kg]) consuming 2 liters of water per day. Contaminants exceeding MCLs 
must be treated/removed from the public water supply prior to its potable use. 

5.1.3 Comparison to Background Concentrations 
Background soil and groundwater constituent concentrations were addressed for 
MCB Camp Lejeune as part of the Base-wide Background Investigation Report (CH2M HILL, 
2001). The objective of the background investigation was to establish background 
concentrations of metals, pesticides, and PAHs in surface and subsurface soil, and 
groundwater for use in comparison in IR Program site data to better identify release-related 
constituents of concern. 

Base-wide background groundwater and soil quality was established for the Background 
Investigation Report by collecting samples from non-impacted areas that represent the 
underlying geologic conditions at MCB Camp Lejeune and areas indicative of 
anthropogenic background conditions. Base-wide background data for surface and 
subsurface soil and groundwater are provided in Appendix F. Comparisons of Base-wide 
background and site data were performed on both a population to population basis and by 
comparing site maximums to background 95-percent upper tolerance limits (UTL) in 
accordance with the procedures outlined in the referenced Base-wide background report.  

5.2 Site 35 Amended RI Sampling Results  
Groundwater samples were obtained from DPT screening samples and monitoring wells 
during Amended RI field activities, as described in Section 4. DPT groundwater sampling, 
conducted in October 2005 and January/February 2006, consisted of collecting grab samples 
at two depths from 40 locations across the Site. Monitoring well sampling conducted in 
April, June, and August 2006 consisted of collecting groundwater samples from 57 Site 
wells. 

5.2.1 DPT Groundwater Sampling 
During the October 2005 and January/February 2006 DPT groundwater sampling events, a 
total of 77 DPT groundwater samples were collected from the 40 locations and analyzed by 
a fixed-base laboratory for VOCs. VOC constituents detected in groundwater during these 
events are summarized in Table 5-2. A total of 28 VOCs were detected at two sampling 
depths (approximately 20 to 24 feet bgs and 40 to 44 feet bgs) during the Amended RI DPT 



5 – NATURE AND EXTENT OF CONTAMINATION 

P:\EBL\Navy Clean\OU 10 (Site 35)\RI\2006 Amended RI\Amended RI Report\Text\Site 35 RI - DRAFT 10-27-06.doc 5-3 

groundwater sampling events. Of the VOCs constituents that were reported, five were 
detected at concentrations exceeding their respective NCGWQS or MCLs including: TCE, 
cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride. The detected concentrations for these 
constituents are shown on Figure 5-1. Benzene was also detected at concentrations above its 
NCGWQS; however petroleum constituents are being assessed under separate contract and 
will not be addressed in this report. 

TCE and cis-1,2-DCE were the most prevalent VOCs detected during the Amended RI DPT 
groundwater sampling events. TCE and cis-1,2-DCE were reported in 22 and 25 of the 40 
DPT locations, respectively, and were detected at both DPT sampling depths at the Site. The 
highest concentrations of TCE and cis-1,2-DCE were generally within the intermediate 
aquifer zone (approximately 40 to 44 feet bgs), south of Fourth Street and east of Building 
G533. Elevated TCE and cis-1,2-DCE concentrations were also reported in the shallow 
aquifer zone (20 to 24 feet bgs), but were generally limited to the immediate area around 
Building G533.  

TCE was reported above the method detection limit (MDL) at 11 DPT sampling locations 
within the shallow aquifer zone at Site 35 and exceeded the NCGWQS [2.8 micrograms per 
liter (µg/L)] in five of those 11 sampling locations. The maximum TCE concentration 
reported within the shallow aquifer zone was reported at location 35-IS105 (294 µg/L); 
however elevated concentrations of TCE were also reported at locations 35-IS100 (129 µg/L) 
and 35-IS101 (183 µg/L). Within the intermediate aquifer zone, TCE was reported above the 
MDL at 22 sampling locations and exceeded the NCGWQS in 16 of those 22 sampling 
locations. The maximum concentration of TCE reported within the intermediate aquifer 
zone was reported at location 35-IS100 (291 µg/L); however elevated TCE concentrations 
were also reported in the majority of DPT locations east of Building G533. 

Cis-1,2-DCE was reported above the MDL at 18 DPT sampling locations within the shallow 
aquifer zone at Site 35 and exceeded the NCGWQS (70 µg/L) in four of those 18 locations. 
The maximum cis-1,2-DCE concentration reported within the shallow aquifer zone was 
reported at 35-IS101 (1,150 µg/L); however elevated cis-1,2-DCE concentrations were also 
reported at locations 35-IS100 (805 µg/L), 35-IS105 (876 µg/L), and 35-IS219 (820 µg/L). 
Within the intermediate aquifer zone, cis-1,2-DCE was reported above the MDL at 25 
sampling locations and exceeded the NCGWQS in 10 of those 25 locations. The maximum 
concentration of cis-1,2-DCE in the intermediate aquifer zone was reported at location 
35-IS118 (291 µg/L); however elevated concentrations of cis-1,2-DCE were also reported in 
the intermediate zone at the majority of DPT locations east of Building G533.  

Trans-1,2-DCE was reported above the MDL at 11 DPT sampling locations within the 
shallow aquifer zone at Site 35 and exceeded the NCGWQS (100 µg/L) in four of those 11 
locations. The maximum trans-1,2-DCE concentration reported within the shallow aquifer 
zone was reported at 35-IS101 (335 µg/L). Within the intermediate aquifer zone, trans-1,2-
DCE was reported above the MDL at 17 sampling locations, but did not exceed the 
NCGWQS at any location. 

Vinyl chloride was reported above the MDL at four DPT sampling locations within the 
shallow aquifer zone at Site 35 and exceeded the NCGWQS (0.015 µg/L) at all four 
locations. The maximum vinyl chloride concentration reported within the shallow aquifer 
zone was reported at 35-IS101 (20 to 24 feet bgs) at 15.9 µg/L. Within the intermediate 
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aquifer zone, vinyl chloride was reported above the MDL at 12 locations and exceeded the 
NCGWQS at all of these locations. The maximum concentration of vinyl chloride reported 
within the intermediate zone was reported at 35-IS100 (3.55 µg/L). 

5.2.2 Monitoring Well Groundwater Sampling 
As part of the Amended RI field activities, groundwater samples were collected from 57 
monitoring wells at Site 35 for analysis of VOCs and NAIPs by a fixed-base laboratory. The 
sampling was conducted in three phases; April, June, and August 2006. Groundwater 
quality parameters measured during field activities are summarized in Table 5-3. VOC and 
NAIP constituents detected in groundwater from the shallow aquifer zone (screened from 
2.5 to 25 feet bgs), intermediate aquifer zone (screened from 24 to 46 feet bgs) and deep 
aquifer zone (screened from 46 to 68 feet bgs) during these events are summarized in 
Tables 5-4, 5-5, and 5-6, respectively. Contours of TCE, cis-1,2-DCE and vinyl chloride 
concentrations in groundwater in the shallow and intermediate aquifer zones are shown on 
Figures 5-2 through 5-7. DPT data collected in October 2005 and January/February 2006 
were included on these figures to provide a complete contour of groundwater 
contamination. 

5.2.2.1 Volatile Organic Compounds 
During the Amended RI groundwater sampling events, VOCs were detected above MDLs 
in groundwater samples from all three sampling depths: shallow aquifer zone (screened 
from 2.5 to 25 feet bgs), intermediate aquifer zone (screened from 24 to 46 feet bgs) and deep 
aquifer zone (screened from 46 to 68 feet bgs). Detected VOC constituents included: 1,1,2,2-
tetrachloroethane (1,1,2,2-PCA), 1,1,2-trichloroethane (1,1,2-TCA), 1,1-DCE, benzene, 
bromoform, chloroform, cis-1,2-DCE, ethylbenzene, isopropylbenzene, methylene chloride, 
PCE, toluene, trans-1,2-DCE, TCE, vinyl chloride, and total xylenes. Of the 16 VOC 
constituents reported, only 1,1,2,2-PCA, cis-1,2-DCE, PCE, TCE, and vinyl chloride were 
detected at concentrations exceeding their respective NCGWQS or MCLs in samples 
collected from one or more of the monitoring wells. Benzene was also detected at 
concentrations above its NCGWQS; however petroleum constituents are being assessed 
under separate contract and will not be addressed in this report. 

TCE, cis-1,2-DCE, and vinyl chloride were the most prevalent VOCs detected above their 
respective NCGWQS during the Amended RI groundwater sampling events. TCE was 
reported above its NCGWQS in 24 of the 57 monitoring well locations in the shallow and 
intermediate aquifer zones, cis-1,2-DCE was reported above its NCGWQS in 17 of the 57 
monitoring well locations in the shallow and intermediate aquifer zones, and vinyl chloride 
was reported above its NCGWQS in 26 of the 57 monitoring well locations at all three 
sampling depths. The highest concentrations of TCE, cis-1,2-DCE, and vinyl chloride were 
generally within the intermediate aquifer zone, in two distinct areas: the area east of 
Building G533 and south of Building TC342 or immediately east of Building G480 (former 
Fuel Farm area).  

TCE was reported in 11 shallow monitoring wells (screened from 2.5 to 25 feet bgs), and 
exceeded its NCGWQS (2.8 µg/L) in nine of the 11 shallow wells. The maximum 
concentration of TCE reported within the shallow aquifer zone (35 µg/L) was reported at 
35-MW55, located east of the US Highway 17 Bypass and downgradient of the former pilot 
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study area. Three distinct areas of TCE contamination are present within the shallow zone: 
in the vicinity of Building G533, east of Building G480 near the US Highway 17 Bypass, and 
in the vicinity of Building TC470, as shown on Figure 5-2.  

TCE was reported in 20 intermediate monitoring wells (screened from 24 to 46 feet bgs), and 
exceeded its NCGWQS (2.8 µg/L) in 15 of the 20 intermediate wells. Similar to the shallow 
aquifer zone, the maximum concentration of TCE reported within the intermediate aquifer 
zone (180 µg/L) was reported at 35-MW55IW, also located east of the US Highway 17 
Bypass and downgradient of the former pilot study area. Two separate TCE plumes appear 
to be present within the intermediate aquifer zone. The extent of these plumes is shown on 
Figure 5-3.  

TCE was reported in one deep monitoring well at Site 35; however the reported 
concentration was below the NCGWQS of 2.8 µg/L.  

Cis-1,2-DCE was reported in 12 shallow monitoring wells, and exceeded its NCGWQS  
(70 µg/L) in five of the 12 shallow wells. The maximum concentration of cis-1,2-DCE 
reported within the shallow aquifer zone (120 µg/L) was reported at 35-MW14, located east 
of Building G480 (in the vicinity of the former Fuel Farm). Two distinct areas of cis-1,2-DCE 
contamination are present within the shallow zone: the area east of Building G533 and south 
of Building TC342 and east of Building G480 near the US Highway 17 Bypass, as shown on 
Figure 5-4. The size and shape of these plumes in the shallow aquifer zone mimic that of the 
TCE plumes in the shallow aquifer zone.  

Cis-1,2-DCE was reported in 24 intermediate monitoring wells, and exceeded its NCGWQS 
(70 µg/L) in 12 of the 24 intermediate wells. The maximum concentration of cis-1,2-DCE 
reported within the intermediate aquifer zone (760 µg/L) was reported at 35-MW72IW, 
located within the median of the US Highway 17 Bypass in the former pilot study area. Two 
separate cis-1,2-DCE plumes appear to be present within the intermediate aquifer zone. The 
extent of these plumes is shown on Figure 5-5. 

Cis-1,2-DCE was reported in two deep monitoring wells at Site 35; however the reported 
concentrations were below the NCGWQS of 70 µg/L.  

The NCGWQS for vinyl chloride (0.015 µg/L) is below its practical quantitation limit (PQL) 
(0.5 µg/L), so in accordance with 15A NCAC 02L.0202, any detection of vinyl chloride 
above the PQL is considered a violation of the standard. Vinyl chloride was reported above 
its PQL (0.5 µg/L) in eight shallow monitoring wells. The maximum concentration of vinyl 
chloride reported within the shallow aquifer zone (19 µg/L) was reported at 35-MW31, 
located east of Building G480 (in the vicinity of the former Camp Geiger Fuel Farm). Similar 
to the cis-1,2-DCE plume, two distinct areas of vinyl chloride contamination are present 
within the shallow aquifer zone, as shown on Figure 5-6 (note the isoconcentration lines are 
based on the PQL of 0.5 µg/L). In general, the shape of the vinyl chloride plume in the 
shallow aquifer zone appears to mimic that of the TCE and cis-1,2-DCE plumes; however, 
the extent of vinyl chloride in the shallow aquifer zone appears to be larger than that of TCE 
or cis-1,2-DCE. 

Vinyl chloride was reported above its PQL (0.5 µg/L) in 17 intermediate monitoring wells.  
The maximum concentration of vinyl chloride reported within the intermediate aquifer zone 
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(250 µg/L) was reported at 35-MW73IW, located within the median of the US Highway 17 
Bypass in the former pilot study area. Similar to the TCE and cis-1,2-DCE plumes, two 
separate vinyl chloride plumes appear to be present within the intermediate aquifer zone, as 
shown on Figure 5-7 (note the isoconcentration lines are based on the PQL of 0.5 µg/L). In 
general the shape of the vinyl chloride plume in the intermediate aquifer zone appears to 
mimic that of the TCE and cis-1,2-DCE plumes. 

Vinyl chloride was reported in one deep monitoring well at Site 35 and exceeded its 
NCGWQS of 0.015 µg/L. The detected vinyl chloride concentration (1.8 µg/L) was reported 
at 35-MW72DW (screened from 53 to 58 feet bgs), located within the median of the US 
Highway 17 Bypass in the former pilot study area. Vinyl chloride was not detected in 
monitoring wells located upgradient of this area, screened from 60 to 65 feet bgs. 

PCE exceeded its NCGWQS (0.7 µg/L) in one shallow and two intermediate monitoring 
wells at Site 35. The maximum concentration of PCE (1.5 µg/L) was reported in 
intermediate monitoring well 35-MW29IW, located north of Building G533.  

1,1,2,2-PCA exceeded its NCGWQS (0.17 µg/L ) in two shallow monitoring wells at Site 35. 
The maximum concentration of 1,1,2,2-PCA (100 µg/L) was reported in 35-MW32, located 
west of Building TC470.  

Contaminants detected in the shallow aquifer appear to originate in one of two areas, either 
the area east of Building G533 or in the vicinity of the former Camp Geiger Fuel Farm. The 
maximum concentrations of VOCs are located within the intermediate aquifer zone within 
or immediately downgradient of the pilot study area. Analytical results from groundwater 
collected from monitoring wells screened in the deep aquifer zone generally indicate that 
the vertical extent of contamination has been delineated at Site 35. 

5.2.2.2 VOC Contaminant Trends 
Data collected during the LTM program by Baker and current groundwater analytical data 
from monitoring wells 35-MW14, 35-MW10IW, 35-MW55IW, and 35-MW72IW are plotted 
on Figures 5-8a, 5-8b, 5-8c, and 5-8d, respectively. These wells have historically exhibited 
relatively high chlorinated VOC concentrations over previous investigations. Each figure 
shows a considerable decrease in TCE and cis-1,2-DCE over time and relatively stable 
concentrations of vinyl chloride.  

The widespread presence of TCE reductive dechlorination daughter products (cis-1,2-DCE 
and vinyl chloride) in groundwater is an indicator that reductive dechlorination is occurring 
to some extent in the surficial and intermediate aquifer zones. Further, the presence of vinyl 
chloride in numerous Site wells is significant, as vinyl chloride is near the end of the 
reductive dechlorination process. However, ethene, the final reductive dechlorination 
daughter product is not present in any monitoring wells, indicating reductive 
dechlorination may not be proceeding to completion at Site 35. 

5.2.2.3 Natural Attenuation Indicator Parameters and Other Geochemical Parameters 
Biodegradation of chlorinated solvents occurs when naturally occurring microorganisms 
break down the chlorinated solvents into less toxic or non-toxic substances through an 
electron transfer process. Biodegradation of chlorinated solvents most often occurs under 
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anaerobic conditions through the process of reductive dechlorination. In general, reductive 
dechlorination occurs by sequential dechlorination of the chlorinated hydrocarbon  
(i.e. PCE→TCE→DCE→VC→Ethene). In reductive dechlorination, the chlorinated 
hydrocarbon is used as the electron acceptor and organic carbon (either native or man-
made) acts as an electron donor.   

Under anaerobic conditions, anaerobic bacteria utilize additional electron acceptors in the 
following order of preference: nitrate (“nitrate reduction”), ferric iron (“iron reduction”), 
sulfate (“sulfate reduction”), and carbon dioxide (“methanogenesis”). Reductive 
dechlorination has been demonstrated under nitrate-reducing and sulfate-reducing 
conditions, but is most efficient under methanogenic conditions. Because reductive 
dechlorination occurs under similar conditions to the processes mentioned above, the 
concentrations of constituents (such as nitrate, ferric iron, etc.) can provide an indication of 
the potential for reductive dechlorination to occur.  

During the Amended RI monitoring well sampling events, field measurements and 
groundwater samples were collected from 57 monitoring wells in order to evaluate the 
geochemical characteristics of the shallow, intermediate, and deep aquifer zones at the Site. 
Field measurements collected during the purging of the wells included DO and ORP, as 
shown in Table 5-3. Additionally, groundwater samples were collected and submitted for 
laboratory analysis of geochemical parameters that included alkalinity, chloride, nitrate, 
nitrite, sulfate, sulfide, TOC, ferrous iron, ferric iron, methane, ethane, and ethene, provided 
in Tables 5-4, 5-5, and 5-6. Concentration trends in the geochemical parameters can be used 
to evaluate whether biodegradation of the VOCs is occurring at the Site. 

A summary of NAIPs from the Amended RI monitoring well sampling events is provided in 
Table 5-7. Data collected from monitoring wells 35-MW38 (upgradient), 35-MW29 (source 
area), 35-MW31 (source area), and 35-MW55 (downgradient) were used to assess shallow 
aquifer zone trends. Data collected from monitoring wells 35-MW39IW (upgradient), 35-
MW30IW (source area), 35-MW31IW (source area), and 35-MW55IW (downgradient) were 
used to assess intermediate aquifer zone trends. Data collected from monitoring wells 35-
MW30DW (upgradient), 35-MW72DW (source area), and 35-MW07DW (downgradient) 
were used to assess deep aquifer zone trends. Trends for specific groundwater geochemical 
parameters, including alkalinity, chloride, ferrous iron, methane, nitrate, sulfate, and TOC 
for the shallow, intermediate, and deep aquifer zones are plotted on Figures 5-9, 5-10, and 5-
11, respectively and discussed in detail below. 

Dissolved Oxygen 
Dissolved oxygen is the most thermodynamically favored electron acceptor used by 
microbes for the biodegradation of organic carbon. Generally, DO concentrations below 
1.0 mg/L are considered to be indicative of anaerobic conditions and thus favorable for 
reductive dechlorination while DO concentrations less than 0.5 mg/L are considered ideal. 
As the DO is diminished within the aquifer, other electron acceptors (that is, nitrate, ferrous 
iron, sulfate) may be used by microorganisms to facilitate reductive dechlorination 
reactions.  

The DO concentrations recorded during the Site 35 Amended RI monitoring well sampling 
events indicate that anaerobic conditions exist in the shallow, intermediate, and deep 
aquifer zones at Site 35. Within the shallow aquifer zone, DO concentrations ranged from 
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0.00 mg/L to 10.13 mg/L at 35-MW49, with concentrations less than 1.0 mg/L in 14 of 23 
monitoring wells. Within the intermediate aquifer zone, DO concentrations ranged from 
0.00 mg/L to 12.14 mg/L at 35-MW49IW, with concentrations less than 1.0 mg/L in 15 of 27 
monitoring wells. Within the deep aquifer zone, DO concentrations ranged from 0.00 mg/L 
to 1.70 mg/L at 35-MW07DW, with concentrations less than 1.0 mg/L in 5 of 7 monitoring 
wells. Aerobic conditions are generally not located within the extent of the plumes, rather 
they are limited to the periphery of the Site. The exception to this is within the former pilot 
study area in the intermediate aquifer zone, in which aerobic conditions exist. Degradation 
daughter products present within the shallow and intermediate aquifer zones during the 
Amended RI monitoring well sampling events, suggest anaerobic conditions may be 
conducive to reductive dechlorination of the VOC plume within these aquifer zones.  

Nitrate/Nitrite 
When DO has been depleted, nitrate can be used as an electron acceptor in anaerobic 
degradation via denitrification. In denitrification, nitrate is reduced to produce nitrite. 
Therefore, decreased nitrate concentrations and increased nitrite concentrations relative to 
background indicate nitrate reduction is occurring. However, at concentrations greater than 
1 mg/L, nitrate can compete with chlorinated hydrocarbons as an electron acceptor. 

Within the shallow aquifer zone, nitrate concentrations ranged from less than 0.13 mg/L to 
13 mg/L at 35-MW32, with nitrate concentrations less than 1.0 mg/L in 19 of 23 monitoring 
wells. Groundwater samples exhibiting nitrate concentrations greater than 1.0 mg/L were 
generally collected from wells located outside of the extent of the shallow aquifer plume. 
Nitrite was not detected at concentrations greater than the corresponding nitrate 
concentration in any of the shallow monitoring wells. Although nitrate concentrations in the 
shallow aquifer zone indicate reducing conditions are present, the absence of nitrite 
suggests that denitrification is not a degradation pathway in the shallow aquifer zone at Site 
35.  

Within the intermediate aquifer zone, nitrate concentrations ranged from less than 0.13 
mg/L to 1.6 mg/L at 35-MW31IW, with nitrate concentrations less than 1.0 mg/L  in 26 of 
27 monitoring wells. Nitrite was not detected at concentrations greater than the 
corresponding nitrate concentration in any of the intermediate monitoring wells. Similar to 
the shallow aquifer zone, although nitrate concentrations in the intermediate aquifer zone 
indicate reducing conditions are present, the absence of nitrite suggests that denitrification 
is not a degradation pathway in the intermediate aquifer zone at Site 35. 

Within the deep aquifer zone, nitrate concentrations ranged from less than 0.13 mg/L to 
0.23 mg/L at 35-MW01DW. Nitrite was not detected at concentrations greater than the 
corresponding nitrate concentration in any of the deep monitoring wells. Similar to the 
shallow and intermediate aquifer zones, although nitrate concentrations in the deep aquifer 
zone indicate reducing conditions are present, the absence of nitrite suggests that 
denitrification is not a degradation pathway in the deep aquifer zone at Site 35.  

Sulfate/Sulfide 
After DO and nitrate have been depleted, sulfate may be used as the electron acceptor in 
anaerobic degradation. This process is termed “sulfate reduction” and results in the 
production of sulfide. However, sulfide will preferentially precipitate with available 
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dissolved metals (for example, ferrous iron) before remaining dissolved in groundwater. 
Sulfate concentrations less than background are indicative of anaerobic degradation by 
sulfate reduction. However, at concentrations greater than 20 mg/L, sulfate may compete 
with reductive dechlorination.  

The sulfate and sulfide concentrations recorded during the Amended RI monitoring well 
sampling events indicate that sulfate-reduction is not a degradation pathway within the 
shallow or intermediate aquifer zones at Site 35, and that competitive exclusion of 
dechlorinating bacteria may be occurring. Within the shallow aquifer zone, sulfate 
concentrations ranged from 10 mg/L to 160 mg/L and were less than 20 mg/L in only two 
of the 23 wells sampled. Within the intermediate aquifer zone, sulfate concentrations were 
less than 20 mg/L in 11 of 27 wells sampled, with concentrations ranging from 5.5 mg/L to 
130 mg/L. In the intermediate aquifer zone, several of the samples in which the sulfate 
concentration exceeded 20 mg/L were collected from monitoring wells associated with the 
highest contaminant concentrations. Sulfide was not detected in any monitoring wells with 
the shallow or intermediate aquifer zones. The presence of sulfate at concentrations close to, 
or greater than 20 mg/L, combined with the absence of sulfide suggests possible 
competitive exclusion of dechlorinating bacteria, as sulfate would act as the preferred 
electron acceptor over chlorinated solvents. 

Within the deep aquifer zone, sulfate concentrations were less than 20 mg/L in four of 
seven wells sampled, with concentrations ranging from 5.2 mg/L to 78 mg/L. These results 
generally suggest that conditions may be favorable for reductive dechlorination in the deep 
aquifer zones. 

Ferric Iron/Ferrous Iron  
In some cases, ferric iron [Fe(III)] is used as an electron acceptor during anaerobic 
degradation. During this process (termed “iron reduction”), ferric iron is reduced to ferrous 
iron [Fe(II)]. Reduced ferric iron concentrations relative to background and ferrous iron 
concentrations greater than 1 mg/L are considered indicators of iron reduction. Ferrous iron 
concentrations can be estimated by subtracting detected ferric iron concentrations from total 
iron concentrations. During the Site 35 Amended RI groundwater sampling, low levels of 
Fe(II) were detected in 5 of 23 wells in the shallow aquifer, and Fe(II) was not detected in 
any monitoring wells in the intermediate and deep aquifers. These results indicate that iron 
reduction is not a favorable degradation pathway in the shallow, intermediate, or deep 
aquifer zones at Site 35.  

Methane 
After the other electron acceptors have been utilized, carbon dioxide can be used as the 
electron acceptor in anaerobic degradation. In this process, termed “methanogensis”, carbon 
dioxide is reduced to produce methane. The presence of methane in the aquifer is indicative 
of strongly reducing conditions. In general, methane concentrations greater than 
background indicate methanogenesis is occurring. Reductive dechlorination is most efficient 
under methanogenic conditions. 

The average background concentrations of methane at Site 35 were 0.12 mg/L in the 
shallow aquifer zone and 0.07 mg/L in the intermediate aquifer zone (CH2M HILL, Baker, 
CDM, 2003a). During the Amended RI, methane levels at Site 35 ranged from less than 0.014 
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mg/L to 2.0 mg/L in the surficial aquifer zone, from less than 0.0005 mg/L to 1.8 mg/L in 
the intermediate aquifer zone, and from less than 0.014 mg/L to 19.0 mg/L in the deep 
aquifer zone. As shown on Figures 5-9, 5-10, and 5-11, monitoring wells within the plume 
areas contain the highest concentrations of methane. Monitoring wells yielding 
groundwater with measurable concentrations of daughter products typically also yielded 
elevated concentrations of methane, providing evidence that methanogenesis is likely 
occurring in all three aquifer zones. 

Total Organic Carbon 
Organic carbon is utilized as an electron donor (or may produce hydrogen which can serve 
as the electron donor) in the reductive dechlorination process and therefore is needed to 
drive the process. Organic carbon can be naturally occurring or introduced by man. The 
presence of TOC at concentrations greater than 20 mg/L indicates ideal conditions for 
reductive dechlorination to occur (USEPA, 1998; Wiedemeier et al, 1996).  

Within the shallow aquifer zone, TOC concentrations ranged from less than 10 mg/L to 230 
mg/L, with two of 23 results exceeding 20 mg/L. Within the intermediate and deep aquifer 
zones, TOC concentrations were not detected above 10 mg/L. Based on these results, there 
does not appear to be sufficient substrate to support the dechlorination process in the 
shallow, intermediate, or deep aquifer zones. However, the presence of TCE daughter 
products in Site 35 groundwater indicates the TOC present is adequate to drive reductive 
dechlorination to some extent.   

Oxidation Reduction Potential 
The ORP of groundwater is a measure of electron activity and is an indicator of the relative 
tendency of a solution to accept or transfer electrons. The ORP of a groundwater system 
depends upon and influences rates of biodegradation. Reductive dechlorination is most 
efficient in the ORP range corresponding to sulfate reduction and methanogenisis (less than 
-100 mV); however, dechlorination of PCE and other chlorinated ethenes also occurs in the 
ORP range associated with nitrate, manganese, and ferric iron reduction (-50 to 740 mV).   

ORP measurements are, in general, negative across the Site. Within the shallow aquifer 
zone, ORP measurements ranged from -162 mV to +341 mV, with 15 of 23 measurements 
less than +50 mV and 6 of 23 measurements less than -100 mV. Within the intermediate 
aquifer zone, ORP measurements ranged from -215 mV to +219 mV, with 25 of 27 
measurements less than +50 mV and 19 of 27 measurements less than -100 mV. Within the 
deep aquifer zone, ORP measurements ranged from -151 mV to -31 mV, with 5 of 7 
measurements less than -100 mV. In general, groundwater samples with ORP 
measurements greater than 50 mV were collected from monitoring wells located around the 
perimeter of the Site and not within the extent of the plumes. These results suggest that 
conditions are favorable for reductive dechlorination in the shallow, intermediate, and deep 
aquifer zones within the areas of highest contamination. 

Chloride 
Like the geochemical indicators presented above, chloride concentrations greater than 
background concentrations are indicative that reduction of chlorinated solvent-related 
contamination is occurring (USEPA, 1998; Wiedemeier et al, 1996). The average chloride 
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concentration detected in background wells was 14 mg/L in the shallow aquifer zone, 16 
mg/L in the intermediate aquifer zone, and 24 mg/L in the deep aquifer zone. 

During the Site 35 Amended RI monitoring well sampling event, chloride concentrations 
ranged from 5.6 mg/L to 45 mg/L in the shallow aquifer zone, with 11 of the 23 wells 
sampled exhibiting chloride concentrations greater than background. Within the 
intermediate aquifer zone, chloride concentrations ranged from 7.2 mg/L to 340 mg/L, with 
14 of the 27 wells sampled exhibiting chloride concentrations greater than background. 
Within the deep aquifer zone, chloride concentrations ranged from 16 mg/L to 49 mg/L, 
with five of the seven wells sampled exhibiting chloride concentrations greater than 
background. Within the shallow and intermediate aquifer zones, the locations of elevated 
chloride concentration generally correspond to locations of elevated VOC concentration, 
suggesting reductive dechlorination may be naturally occurring at the Site.  

Summary 
Analysis of the geochemical parameters generally indicates that conditions for natural 
attenuation are favorable or that natural attenuation is currently occurring in the shallow, 
intermediate, and deep aquifer zones. Chlorinated solvents are capable of being depleted by 
natural processes in each aquifer at Site 35. However, the limited native organic carbon 
present suggests that the biodegradation process may be slowed and the high sulfate 
concentrations suggest competitive exclusion of dechlorinating bacteria may be occurring. 
Additionally, the lack of ethene in Site 35 groundwater indicates reductive dechlorination 
may not be proceeding to completion at Site 35. These conclusions are consistent with the 
Natural Attenuation Evaluation Report (CH2M HILL, Baker, CDM, 2003a). 

5.2.3 Surface Water and Sediment 
RI activities completed by Baker in 1994 included surface water and sediment sampling 
along Brinson Creek. Additional surface water samples have been collected as part of the 
NAE field program in 1998 and as part of the LTM program from 1999 through 2004. The RI 
concluded that Brinson Creek is unaffected by chlorinated VOCs. This has been confirmed 
by the results of the NAE sampling and routine sampling under the LTM program. 
Therefore, impacts to surface water and sediment was not further evaluated in this 
Amended RI.  
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Chemical Name CAS Number MCL-Groundwater NC2LGW (May2005)

1,1,1-Trichloroethane 71-55-6 200 200

1,1,2,2-Tetrachloroethane 79-34-5 -- 0.17

1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 76-13-1 -- 210,000

1,1,2-Trichloroethane 79-00-5 5 --

1,1-Dichloroethane 75-34-3 -- 70

1,1-Dichloroethene 75-35-4 7 7

1,2,3-Trichlorobenzene 87-61-6 -- --

1,2,4-Trichlorobenzene 120-82-1 70 70

1,2-Dibromo-3-chloropropane 96-12-8 0.2 0.025

1,2-Dibromoethane 106-93-4 0.05 0.0004

1,2-Dichlorobenzene 95-50-1 600 24

1,2-Dichloroethane 107-06-2 5 0.38

1,2-Dichloropropane 78-87-5 5 0.51

1,3-Dichlorobenzene 541-73-1 -- 170

1,4-Dichlorobenzene 106-46-7 75 1.4

2-Butanone 78-93-3 -- 4,200

2-Hexanone 591-78-6 -- 280

4-Methyl-2-pentanone 108-10-1 -- --

Acetone 67-64-1 -- 700

Benzene 71-43-2 5 1

Bromochloromethane 74-97-5 -- --

Bromodichloromethane 75-27-4 80 0.56

Bromoform 75-25-2 80 4.43

Bromomethane 74-83-9 -- --

Carbon disulfide 75-15-0 -- 700

Carbon tetrachloride 56-23-5 5 0.269

Chlorobenzene 108-90-7 100 50

Chloroethane 75-00-3 -- 2,800

Chloroform 67-66-3 80 70

Chloromethane 74-87-3 -- 2.6

Cyclohexane 110-82-7 -- --

Dibromochloromethane 124-48-1 80 0.41

Dichlorodifluoromethane (Freon-12) 75-71-8 -- 1,400

Ethylbenzene 100-41-4 700 550

TABLE 5-1
Analytical Parameters and Water Quality Standards
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Volatile Organic Compounds (µg/L)



Chemical Name CAS Number MCL-Groundwater NC2LGW (May2005)

TABLE 5-1
Analytical Parameters and Water Quality Standards
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Methyl acetate 79-20-9 -- --

Methyl-tert-butyl ether (MTBE) 1634-04-4 -- 200

Methylcyclohexane 108-87-2 -- --

Methylene chloride 75-09-2 5 4.6

Styrene 100-42-5 100 100

Tetrachloroethene 127-18-4 5 0.7

Toluene 108-88-3 1,000 1,000

Trichloroethene 79-01-6 5 2.8

Trichlorofluoromethane(Freon-11) 75-69-4 -- 2,100

Vinyl chloride 75-01-4 2 0.015

Xylene, total 1330-20-7 10,000 530

cis-1,2-Dichloroethene 156-59-2 70 70

cis-1,3-Dichloropropene 10061-01-5 -- 0.19

isopropylbenzene 98-82-8 -- 70

m- and p-Xylene m&pXYLENE -- 350

o-Xylene 95-47-6 -- 350

trans-1,2-Dichloroethene 156-60-5 100 100

trans-1,3-Dichloropropene 10061-02-6 -- 0.19

Iron 7439-89-6 300 --

Alkalinity 471-34-1 -- --

Chloride 16887-00-6 250 --

Ethane 74-84-0 -- --

Ethene 74-85-1 -- --

Ferric iron FERRIC -- --

Ferrous iron FERROUS -- --

Methane 74-82-8 -- --

Nitrate 14797-55-8 10 10

Nitrite 14797-65-0 1 1

Sulfate 14808-79-8 250 --

Sulfide 18496-25-8 -- --

Total organic carbon (TOC) TOC -- --

Total Metals (µg/L)

Natural Attenuation Indicator Parameters (mg/L)



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D 0.42 J 1.77 3.52 0.39 J 1 U 1 U
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP 1 U 1 U 2 U 1 U 1 U 1 U
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D 25 U 25 U 50 U 25 U 25 U 25 U
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D 25 U 13 J 50 U 20.9 J 25 U 25 U
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D 1.01 1.02 9.52 1.53 7.64 3.86
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D 0.38 J 1 U 2 U 1 U 1 U 1 U
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D 1 U 1 U 2 U 1 U 1 U 1 U
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D 0.29 J 1.02 3.74 1.28 1.46 1.02
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D 1 U 5 U 2 U 1 U 0.57 J 1 U
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D 1.01 1 6.08 2.87 1.37 1.38
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D 129 291 183 208 0.83 J 0.31 J
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D 3.7 3.55 15.9 3.26 1 U 1 U
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D 805 121 1,150 216 7.98 7.18
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D 1 U 1 U 2.16 0.21 J 1 U 1 U
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D 2 U 0.87 J 2.02 J 0.9 J 2 U 2 U
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D 1 U 0.33 J 1.54 J 0.38 J 0.18 J 1 U
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D 134 19.1 335 18.4 0.82 J 0.33 J

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater

IR35-IS101
IR35-GW-IS100-20-24-05D

10/17/05
IR35-GW-IS100-45-49-05D

10/17/05

IR35-IS100
IR35-GW-IS101-20-24-05D

10/17/05
IR35-GW-IS101-45-49-05D

10/17/05
IR35-GW-IS102-20-24-05D

10/18/05
IR35-GW-IS102-40-44-05D

10/18/05

IR35-IS102
Frequency

Max Value



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 1 U 1 U 0.28 J 1.68 0.44 J
1 U 1 U 1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U 25 U 4.36 J
25 U 5.42 J 25 U 25 U 3.57 J 17.5 J

0.34 J 0.74 J 1 U 0.64 J 4.85 1.2
1 U 1 U 1 U 1 U 1.53 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.65 J 1.04 0.62 J 0.96 J 1.26 1.21
1 U 1 U 1 U 1 U 1 U 1 U

0.23 J 1.4 0.64 J 1.09 2.73 1.9
1 U 7.53 0.29 J 68.4 294 58.9
1 U 0.4 U 1 U 1.58 9.55 2.05

0.38 J 10.9 0.77 J 105 876 82.4
1 U 1 U 1 U 1 U 1.11 1 U
2 U 2 U 2 U 2 U 0.66 J 0.46 J

0.23 J 1 U 1 U 1 U 0.46 J 0.2 J
1 U 0.43 J 1 U 11.1 177 12.2

IR35-IS103
IR35-GW-IS103-20-24-05D

10/18/05
IR35-GW-IS103-40-44-05D

10/18/05

IR35-IS105
IR35-GW-IS104-20-24-05D

10/18/05
IR35-GW-IS104-40-44-05D

10/18/05

IR35-IS104
IR35-GW-IS105-20-24-05D

10/17/05
IR35-GW-IS105-45-49-05D

10/17/05



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U

25 U 25 U 5.75 J 25 U 25 U
4.64 J 5.93 J 17.1 J 25 U 25 U
19.2 10.4 2.21 1 U 0.39 J

1 U 1 U 1 U 0.81 J 1 U
1 U 1 U 0.24 J 1 U 1 U

7.5 3.79 2.13 2.81 1.14
0.47 J 0.33 J 1 U 1 U 1 U
2.46 1.57 1.84 0.4 J 1.22
0.82 J 0.34 J 0.61 J 1 U 2.92

1 U 1 U 1 U 1 U 1 U
7.7 4.03 3.4 0.27 J 2.87

1.64 1.2 0.31 J 4.53 0.23 J
1.3 J 0.84 J 0.6 J 2 U 0.45 J

1.41 0.85 J 0.38 J 1 U 0.18 J
1.37 0.59 J 1 U 1 U 1 U

IR35-IS106
IR35-GW-IS106-20-24-05D

10/17/05
IR35-GW-IS106-20-24-05DDP

10/17/05
IR35-GW-IS106-45-49-05D

10/17/05
IR35-GW-IS107-20-24-05D

10/18/05
IR35-GW-IS107-40-44-05D

10/18/05

IR35-IS107



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 1 U 1 U 1 U 0.21 J
1 U 1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U 25 U
25 U 4.45 J 25 U 25 U 25 U

1 U 0.99 J 1 U 1 U 0.88 J
1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U

0.25 J 0.99 J 0.51 J 0.49 J 0.89 J
1 U 1 U 1 U 1 U 1 U

0.37 J 1.39 0.4 J 0.44 J 1.13
1 U 53.4 0.83 J 0.88 J 69.1
1 U 0.85 J 1 U 1 U 1.13
1 U 57.5 4.99 5.18 97.4
1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U
1 U 6.94 0.41 J 0.37 J 12.8

IR35-IS108
IR35-GW-IS108-20-24-05D

10/18/05
IR35-GW-IS108-40-44-05D

10/18/05
IR35-GW-IS109-20-24-05D

10/18/05
IR35-GW-IS109-20-24-05DDP

10/18/05
IR35-GW-IS109-40-44-05D

10/18/05

IR35-IS109



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

4 U 1 U 1 U 1 U 1 U 1 U
4 U 1 U 1 U 1 U 1 U 1 U

100 U 4.69 J 25 U 3.43 J 25 U 25 U
100 U 18.4 J 25 U 12.9 J 25 U 25 U

23 4.99 0.19 J 0.6 J 0.51 J 0.81 J
4 U 0.29 J 0.29 J 1 U 1 U 1 U
4 U 1 U 1 U 1 U 1 U 1 U

19.7 3.17 1 U 1.06 0.88 J 0.57 J
4 U 1 U 1 U 1 U 1 U 1 U

22.4 5.23 1.02 1.45 1.47 0.87 J
4 U 1 U 1 U 1 U 23.5 12.8
4 U 1 U 1 U 1 U 1 U 1 U

4.8 1.99 1 U 5.74 16.7 27.6
9.24 1.31 1 U 1 U 1 U 1 U
12.9 1.62 J 2 U 2 U 0.5 J 2 U
7.48 1.1 1 U 1 U 0.21 J 1 U

4 U 1 U 1 U 1 U 1.56 2.31

IR35-IS110
IR35-GW-IS110-20-24-05D

10/17/05
IR35-GW-IS110-45-49-05D

10/17/05

IR35-IS112
IR35-GW-IS111-20-24-05D

10/17/05
IR35-GW-IS111-45-49-05D

10/17/05

IR35-IS111
IR35-GW-IS112-20-24-05D

10/18/05
IR35-GW-IS112-40-44-05D

10/18/05



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U 25 U
25 U 6.25 J 25 U 25 U 4.46 J

1 U 1.29 1.5 1.54 3.14
1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U
1 U 0.99 J 1.26 1 U 1.01
1 U 1 U 1 U 1 U 1 U
1 U 2.02 U 1.84 U 1 U 2.82

2.43 28.7 55.6 1 U 47.1
1 U 0.73 J 0.65 J 1 U 2.31

11.6 40.6 48.8 8.69 165
1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U

1.47 2.75 6.17 0.24 J 19.6

IR35-IS113
IR35-GW-IS113-20-24-05D

10/19/05
IR35-GW-IS113-40-44-05D

10/19/05
IR35-GW-IS113-40-44-05DDP

10/19/05
IR35-GW-IS114-20-24-05D

10/19/05
IR35-GW-IS114-40-44-05D

10/19/05

IR35-IS114



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 1 U 1 U 1 U 1 U 0.21 J 0.24 J
1 U 1 U 1 U 1 U 1 U 0.21 J 0.22 J

25 U 3.84 J 25 U 25 U 25 U 25 U 25 U
25 U 14.8 J 25 U 25 U 25 U 3.89 J 5.43 J

1 U 0.56 J 1 U 0.65 J 0.51 J 0.71 J 0.77 J
1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.82 J 1 U 1.27 1 U 0.8 J 0.81 J
1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1.62 U 1 U 1 U 1 U 2.54 U 2.55 U
1 U 0.71 J 1 U 5.03 0.25 J 88.6 61.6
1 U 1 U 1 U 1 U 1 U 1.17 1.72
1 U 4.21 1 U 5.68 4.72 106 107
1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 0.52 J 0.31 J 11.8 11.1

IR35-IS115
IR35-GW-IS115-20-24-05D

10/18/05
IR35-GW-IS115-45-49-05D

10/18/05 10/18/05 10/18/05
IR35-GW-IS117-20-24-05D

10/19/05

IR35-IS116
IR35-GW-IS116-20-24-05D IR35-GW-IS117-40-44-05D

10/19/05
IR35-GW-IS117-40-44-05DDP

10/19/05

IR35-IS117
IR35-GW-IS116-40-44-05D



TABLE 5-2A
Summary of VOCs Reported During October 2005 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 2 / 44 3.52 IR35-GW-IS101-20-24-05D
1,2-Dichloropropane 0.51 5 5 / 44 0.22 J IR35-GW-IS117-40-44-05DDP
2-Butanone 4,200 -- 5 / 44 5.75 J IR35-GW-IS106-45-49-05D
Acetone 700 -- 16 / 44 20.9 J IR35-GW-IS101-45-49-05D
Benzene 1 5 36 / 44 23 IR35-GW-IS110-20-24-05D
Carbon disulfide 700 -- 5 / 44 1.53 IR35-GW-IS105-20-24-05D
Chloroform 70 80 1 / 44 0.24 J IR35-GW-IS106-45-49-05D
Ethylbenzene 550 700 36 / 44 19.7 IR35-GW-IS110-20-24-05D
Methyl-tert-butyl ether (MTBE) 200 -- 3 / 44 0.57 J IR35-GW-IS102-20-24-05D
Toluene 1,000 1,000 29 / 44 22.4 IR35-GW-IS110-20-24-05D
Trichloroethene 2.8 5 32 / 44 294 IR35-GW-IS105-20-24-05D
Vinyl chloride 0.015 2 16 / 44 15.9 IR35-GW-IS101-20-24-05D
cis-1,2-Dichloroethene 70 70 40 / 44 1150 IR35-GW-IS101-20-24-05D
isopropylbenzene 70 -- 11 / 44 9.24 IR35-GW-IS110-20-24-05D
m- and p-Xylene 350 -- 12 / 44 12.9 IR35-GW-IS110-20-24-05D
o-Xylene 350 -- 14 / 44 7.48 IR35-GW-IS110-20-24-05D
trans-1,2-Dichloroethene 100 100 29 / 44 335 IR35-GW-IS101-20-24-05D

Denotes Detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

1 U 0.51 J 1 U 1 U
1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U
25 U 25 U 25 U 25 U

7.32 2.76 1.06 4.78
1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U
1 U 0.86 J 1 U 1.06
1 U 1 U 1 U 1 U
1 U 2.67 U 1.43 U 1.91 U
1 U 132 1 U 10.4
1 U 2.69 0.4 U 1.07

0.7 J 291 0.91 J 81.8
1 U 1 U 1 U 0.49 J
2 U 2 U 2 U 2 U
1 U 1 U 1 U 1 U
1 U 46.6 1 U 8.85

IR35-GW-IS119-40-44-05D
10/19/05

IR35-IS119
IR35-GW-IS118-20-24-05D

10/19/05
IR35-GW-IS118-40-44-05D

10/19/05

IR35-IS118
IR35-GW-IS119-20-24-05D

10/19/05



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A 1 J 1.5 J 2.5 U 1.8 J 2.5 U 1.4 J 2.5 U 1.4 J
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A 0.16 J 0.35 J 0.13 J 0.36 J 0.1 J 0.2 J 0.11 J 0.18 J
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A 0.5 U 0.5 U 0.13 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A 0.2 J 0.7 0.16 J 0.63 0.21 J 0.61 0.11 J 0.49 J
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A 0.5 U 0.5 U 0.5 U 0.24 J 0.5 U 0.5 U 0.5 U 0.17 J
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A 1 1.2 1.2 1.3 0.56 1.1 1 0.95
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A 0.17 J 0.22 J 0.17 J 0.21 J 0.5 U 0.21 J 0.13 J 0.13 J
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A 0.17 J 0.22 J 0.17 J 0.21 J 0.5 U 0.21 J 0.13 J 0.13 J
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

IR35-IS200
IR35-GW-IS200-20-24-06A

01/31/06
IR35-GW-IS200-40-44-06A

01/31/06

IR35-IS202
IR35-GW-IS201-20-24-06A

01/31/06
IR35-GW-IS201-40-44-06A

01/31/06

IR35-IS201
IR35-GW-IS202-20-24-06A

01/31/06
IR35-GW-IS202-40-44-06A

01/31/06
IR35-GW-IS203-20-24-06A

01/31/06
IR35-GW-IS203-40-44-06A

01/31/06

IR35-IS203



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1.9 J 1.4 J 2.5 U 1.7 J 2.5 U 2.5 U 2.5 U 2.5 U

0.15 J 0.2 J 0.22 J 0.4 J 0.14 J 0.13 J 0.5 U 0.2 J
1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.76 0.5 U 0.12 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.44 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.18 J 0.63 1.1 0.84 0.17 J 0.54 0.17 J 1.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 J
0.5 U 0.5 U 0.11 J 0.32 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.89 1.2 1.5 1.7 0.37 J 0.6 0.42 J 1.4
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.11 J 0.17 J 0.22 J 0.3 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.11 J 0.17 J 0.22 J 0.3 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

IR35-IS204
IR35-GW-IS204-20-24-06A

01/31/06
IR35-GW-IS204-40-44-06A

01/31/06

IR35-IS206
IR35-GW-IS205-20-24-06A

01/31/06
IR35-GW-IS205-40-44-06A

01/31/06

IR35-IS205
IR35-GW-IS206-20-24-06A

01/31/06
IR35-GW-IS206-40-44-06A

01/31/06

IR35-IS207
IR35-GW-IS207-20-24-06A

01/31/06

IR35-IS208
IR35-GW-IS208-20-24-06A

02/01/06



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 J 0.13 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.24 J 0.16 J
2.5 U 1.7 J 2.5 U 1.4 J 2.5 U 2.5 U 1.6 J
0.5 U 0.38 J 0.12 J 0.58 0.5 U 6.1 6.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.14 J 0.5 U 0.5 U 0.5 U 0.13 J 0.11 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.21 J 0.95 0.24 J 0.96 0.14 J 0.83 1.2
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.68 1.3 0.68 0.74 0.53 2.3 2.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.15 J 0.1 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.13 J 0.14 J 0.4 J 0.51
0.5 U 0.5 U 0.5 U 0.42 J 0.5 U 0.49 J 0.45 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.5 U 0.5 U 0.5 U 0.13 J 0.14 J 0.4 J 0.51
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

IR35-IS210
IR35-GW-IS209-20-24-06A

02/01/06
IR35-GW-IS209-40-44-06A

02/01/06

IR35-IS209
IR35-GW-IS210-20-24-06A

01/31/06
IR35-GW-IS210-40-44-06A

01/31/06

IR35-IS211
IR35-GW-IS211-20-24-06A

01/31/06
IR35-GW-IS211-40-44-06A

01/31/06
IR35-GW-IS211-40-44P-06A

01/31/06



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2.5 U 2.5 2.5 U 1.3 J 0.92 J 2.5 U
0.4 J 0.45 J 21 19 0.46 J 21
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.12 J 0.5 U
0.5 U 0.16 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.48 J 1.6 3 2.9 1.1 3.7
0.5 U 0.5 U 0.5 U 0.5 U 2.6 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 1.1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1.4 1.4 8.5 8 1.4 11
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.11 J 0.17 J 1.6 1.5 0.14 J 1.8
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 2.5 0.82 0.72 0.5 U 1.3

1 U 1 U 1 U 1 U 1 U 1.4 U
0.11 J 0.17 J 1.6 1.5 0.14 J 1.8
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

IR35-GW-IS212-20-24-06A
02/01/06

IR35-IS213
IR35-GW-IS212-40-44-06A

02/01/06
IR35-GW-IS213-20-24-06A

02/01/06

IR35-IS212
IR35-GW-IS213-20-24P-06A

02/01/06
IR35-GW-IS213-40-44-06A

02/01/06

IR35-IS214
IR35-GW-IS214-20-24-06A

02/01/06



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

0.18 J 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.14 J 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
2.5 U 0.86 J 2.5 U 6.3 U 1.7 J 1.2 J

0.29 J 9.5 7.3 5.9 0.34 J 0.28 J
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U

0.12 J 0.5 U 0.63 1.3 U 0.5 U 0.5 U
0.5 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.14 J 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U

0.15 J 1.5 9.6 8.7 1.1 1.2
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.25 J 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 2.4 28 34 1.9 1.8
0.5 U 0.23 J 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.76 10 9.1 0.16 J 0.16 J
0.5 U 0.5 U 0.5 U 1.3 U 0.5 U 0.5 U
0.5 U 0.5 U 6.2 6.1 0.23 J 0.17 J

1 U 1 U 6.4 6.1 1 U 1 U
0.5 U 0.76 3.1 2.7 0.16 J 0.16 J
0.5 U 0.14 J 0.5 U 1.3 U 0.5 U 0.5 U

IR35-IS215
IR35-GW-IS215-20-24-06A

02/01/06
IR35-GW-IS215-40-44-06A

02/01/06
IR35-GW-IS216-20-24-06A

02/01/06
IR35-GW-IS216-40-44P-06A

02/01/06

IR35-IS216
IR35-GW-IS216-20-24P-06A

02/01/06
IR35-GW-IS216-40-44-06A

02/01/06



TABLE 5-2B
Summary of VOCs Reported During January/February 2006 DPT Groundwater Screening
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethane 70 -- 3 / 42 0.25 J IR35-GW-IS211-40-44-06A
1,1-Dichloroethene 7 7 5 / 52 0.61 IR35-GW-IS219-20-24-06A
2-Butanone 4,200 -- 21 / 42 2.5 IR35-GW-IS212-40-44-06A
Benzene 1 5 39 / 42 21 IR35-GW-IS213-20-24-06A
Bromodichloromethane 0.56 80 1 / 42 1 IR35-GW-IS204-20-24-06A
Carbon disulfide 700 -- 10 / 42 0.89 IR35-GW-IS218-20-24-06A
Chloroform 70 80 4 / 42 2.5 IR35-GW-IS204-20-24-06A
Cyclohexane -- -- 6 / 42 0.44 J IR35-GW-IS205-20-24-06A
Dibromochloromethane 0.41 80 1 / 42 0.6 IR35-GW-IS204-20-24-06A
Dichlorodifluoromethane (Freon-12) 1,400 -- 1 / 42 0.4 J IR35-GW-IS218-20-24-06A
Ethylbenzene 550 700 41 / 42 19 IR35-GW-IS218-20-24-06A
Methyl acetate -- -- 2 / 42 2.6 IR35-GW-IS213-40-44-06A
Methyl-tert-butyl ether (MTBE) 200 -- 1 / 42 0.1 J IR35-GW-IS208-20-24-06A
Methylcyclohexane -- -- 6 / 42 1.7 IR35-GW-IS218-20-24-06A
Methylene chloride 4.6 5 2 / 42 0.24 J IR35-GW-IS201-40-44-06A
Tetrachloroethene 0.7 5 1 / 42 0.5 IR35-GW-IS219-40-44-06A
Toluene 1,000 1,000 42 / 42 34 IR35-GW-IS216-20-24P-06A
Trichloroethene 2.8 5 6 / 42 4.1 IR35-GW-IS219-40-44-06A
Vinyl chloride 0.015 2 3 / 42 6.9 IR35-GW-IS219-20-24P-06A
Xylene, total 530 10,000 31 / 42 11 IR35-GW-IS218-20-24-06A
cis-1,2-Dichloroethene 70 70 6 / 42 830 IR35-GW-IS219-20-24P-06A
isopropylbenzene 70 -- 10 / 42 6.2 IR35-GW-IS216-20-24-06A
m- and p-Xylene 350 -- 3 / 42 6.4 IR35-GW-IS216-20-24-06A
o-Xylene 350 -- 31 / 42 4.8 IR35-GW-IS218-20-24-06A
trans-1,2-Dichloroethene 100 100 4 / 42 190 IR35-GW-IS219-20-24-06A

Denotes detection
J - Reported Value is Estimated
U - Analyte Not Detected
NA - Not analyzed

NC2LGW 
(May2005)

MCL-
Groundwater Frequency

Max Value

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.61 0.59 0.5 U
1.2 J 2.1 J 2.5 U 0.95 J 2.5 U 2.5 U 1 J

0.11 J 0.56 17 4.5 0.36 J 0.34 J 1.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.89 0.11 J 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.13 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.25 J 0.5 U 0.16 J 0.15 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.4 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 1 19 1.5 0.46 J 0.54 0.71
0.5 U 0.5 U 0.5 U 0.5 U 0.69 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 1.7 0.12 J 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5

0.48 J 1.8 13 4.9 1.4 1.6 1.8
0.5 U 0.5 U 0.5 U 0.5 U 4 3.7 4.1
0.5 U 0.5 U 0.5 U 0.5 U 6.8 6.9 0.22 J
0.5 U 0.15 J 11 0.62 0.5 U 0.1 J 0.11 J
0.5 U 0.5 U 0.5 U 0.5 U 820 830 11
0.5 U 0.5 U 3 0.17 J 0.5 U 0.5 U 0.5 U

1 U 1 U 5.2 1 U 1 U 1 U 1 U
0.5 U 0.15 J 4.8 0.62 0.5 U 0.1 J 0.11 J
0.5 U 0.5 U 0.5 U 0.5 U 190 190 2.3

IR35-IS217
IR35-GW-IS217-20-24-06A

02/01/06
IR35-GW-IS219-40-44-06A

02/01/06
IR35-GW-IS217-40-44-06A

02/01/06
IR35-GW-IS218-20-24-06A

02/01/06

IR35-IS219
IR35-GW-IS218-40-44-06A

02/01/06
IR35-GW-IS219-20-24-06A

02/01/06

IR35-IS218
IR35-GW-IS219-20-24P-06A

02/01/06



Well ID Sample Date
Purge Volume

(gallons)
Purge Rate

(L/min)
ph

(SU)
Conductivity

(mS/cm)
DO

(mg/L)
Temperature

(oC)
ORP
(mV)

Turbidity
(NTU)

IR35-MW01DW 4/23/2006 8 0.3 7.11 0.48 0 20 -132 1.49
IR35-MW02 4/23/2006 6.5 0.3 6.86 0.218 0 18.89 -83 4.78
IR35-MW03DW 4/24/2006 9.9 0.2 7.4 0.432 0 18.82 -124 0.89
IR35-MW04 4/23/2006 2.4 0.3 6.13 0.17 8.7 19 134 53.9
IR35-MW06 4/23/2006 2.5 0.3 4.47 0.024 2.9 17.88 3.86 9.47
IR35-MW06DW 4/24/2006 10.5 0.3 7.14 0.53 0 20.8 -88 1.31
IR35-MW07DW 6/22/2006 7.5 0.4 7.51 0.963 1.7 20.62 -109 6.6
IR35-MW09 4/24/2006 1 0.2 7.39 0.323 0 17.41 82 8.17
IR35-MW09IW 4/24/2006 3.5 0.4 7.61 0.279 0 18.04 -114 9
IR35-MW10 4/24/2006 1.6 0.2 6.7 0.627 0.7 17.4 -38 902
IR35-MW10IW 4/24/2006 4 0.2 6.8 0.733 0.28 18.24 -159 0.49
IR35-MW14 4/25/2006 4 0.4 6.88 0.346 0 17.52 77 1.07
IR35-MW14IW 4/25/2006 3.5 0.4 7.39 0.313 0 19.23 -102 3.46
IR35-MW29 4/24/2006 1.6 0.2 5.56 0.212 0 17.84 -155 1.21
IR35-MW29IW 4/24/2006 6.5 0.2 7 0.579 0.24 19.93 -147 0.21
IR35-MW30 4/23/2006 2.2 0.2 4.4 0.095 0 17.97 5 1.54
IR35-MW30IW 4/23/2006 6.25 0.2 7.05 0.637 0 19.96 -139 0.93
IR35-MW30DW 4/23/2006 10 0.2 7.5 0.586 0.25 19.96 -151 1.59
IR35-MW31 4/24/2006 0.7 0.1 6.6 0.204 0 19.08 180 1.38
IR35-MW31IW 4/24/2006 5.5 0.4 766 0.282 0 20.6 -74 1.75
IR35-MW32 4/23/2006 2 0.2 4.7 0.239 1.27 16.94 288 3.16
IR35-MW32IW 4/23/2006 5.8 0.2 6.96 0.68 0.46 18.91 -128 0.36
IR35-MW34 4/24/2006 1.5 0.1 6.23 0.137 0 18.2 209 5.63
IR35-MW34IW 4/24/2006 5.5 0.5 7.5 0.537 0 20.98 -86 5.31
IR35-MW37 4/25/2006 1.3 0.2 4.37 0.09 0.12 16.8 341 373

TABLE 5-3
Summary of Groundwater Quality Parameters from the Amended RI Sampling Events
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina



Well ID Sample Date
Purge Volume

(gallons)
Purge Rate

(L/min)
ph

(SU)
Conductivity

(mS/cm)
DO

(mg/L)
Temperature

(oC)
ORP
(mV)

Turbidity
(NTU)

TABLE 5-3
Summary of Groundwater Quality Parameters from the Amended RI Sampling Events
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

IR35-MW37IW 4/25/2006 6.2 0.5 6.9 0.63 0 19.2 113 2.89
IR35-MW38 6/22/2006 2.3 0.3 6.05 0.241 2.10 20.6 8 0
IR35-MW38IW 6/22/2006 5.8 0.4 7.07 2.73 7.06 20.0 -135 5.0
IR35-MW39IW 4/23/2006 6.5 0.4 7.56 0.241 0 21.01 -197 2.18
IR35-MW40IW 4/24/2006 6.1 0.4 7 0.72 0 21.5 -132 2.3
IR35-MW47 6/20/2006 3 0.2 7.5 0.554 0 20.1 -12 160
IR35-MW47IW 6/21/2006 5.25 0.4 7.34 0.410 4.27 20.48 -142 3.6
IR35-MW49A 6/21/2006 2.4 0.3 7.08 0.498 10.13 18.39 -121 0
IR35-MW49IW 6/21/2006 4.75 0.4 7.21 0.419 12.14 20.19 -137 2.9
IR35-MW55 6/21/2006 5 0.4 6.47 0.488 0.79 18.13 -101 62
IR35-MW55IW 6/21/2006 5 0.4 6.78 0.624 1.44 19.26 43 55
IR35-MW60 6/22/2006 4 0.6 7.16 N/A 0 19.26 -9 101
IR35-MW60IW 6/21/2006 6 0.3 5.29 0.121 10.03 18 219 2
IR35-MW62A 6/21/2006 2.5 0.3 6.92 0.547 7.52 18.55 -162 14.2
IR35-MW63IW 6/21/2006 4.75 0.4 7.28 0.384 8.72 17.95 -151 1.4
IR35-MW64IW 6/21/2006 5.8 0.5 7.07 0.376 1.74 19.1 -192 1.4
IR35-MW66 4/23/2006 4 0.5 5.18 0.2 2.6 17.9 34 6.39
IR35-MW68IW 4/23/2006 6 0.4 7.66 0.272 0 19.63 -31 0.93
IR35-MW69IW 4/24/2006 5.3 0.4 6.91 0.76 2.53 20.5 -104 2.8
IR35-MW70IW 4/23/2006 7.25 0.3 6.94 0.58 0 20.2 -106 1.88
IR35-MW71IW 4/23/2006 6.5 0.5 7.72 0.245 0 19.82 -135 4.45
IR35-MW72 6/20/2006 2 0.2 6.95 1.82* 0 20.36 -149 596*
IR35-MW72IW 6/20/2006 6.8 0.3 7.14 0.539 1.73 20.55 -88 78.4
IR35-MW72DW 8/6/2006 9 0.4 8.36 0.445 1.51 26.23 -31 160
IR35-MW73 6/20/2006 3.5 0.2 5.81 13 0 20.04 -6 135



Well ID Sample Date
Purge Volume

(gallons)
Purge Rate

(L/min)
ph

(SU)
Conductivity

(mS/cm)
DO

(mg/L)
Temperature

(oC)
ORP
(mV)

Turbidity
(NTU)

TABLE 5-3
Summary of Groundwater Quality Parameters from the Amended RI Sampling Events
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

IR35-MW73IW 6/19/2006 8.1 0.3 7.83 0.484 2.68 21.33 -215 447
IR35-MW74 6/20/2006 6 0.2 6.20 0 5.87 59.37** 183 95.4
IR35-MW74IW 6/20/2006 7 0.3 6.86 0.529 10.10 20.20 -121 23.1
IR35-MW80DW 4/25/2006 9.3 0.1 7.99 0.217 0 21.54 -137 2.52
IR35-MW80IW 6/19/2006 6.9 0.2 7.46 0.708 3.18 24.00 -166 216
IR35-MW81 8/6/2006 5.5 0.1 7.34 0.534 1.40 20.39 -137 19
IR35-MW81IW 8/6/2006 8 0.1 7.35 0.589 1.09 21.30 -93 18.5

* Turbidity and conductivity readings appear to be incorrect.
** Temperature reading incorrect due to problem with Horiba probe

L/min - liters per minute
SU - Standard Unit
mS/cm - milliSiemens per centimeter
mg/L - milligrams per liter
oC - degrees Celsius
mV - milliVolt
NTU - Nephelometric Turbidity Unit



TABLE 5-4
Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 0.17 -- 2 / 23 100 IR35-GW32-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
1,1,2-Trichloroethane -- 5 2 / 23 1.7 J IR35-GW73-06B 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 7 7 6 / 23 2.3 IR35-GW31-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.67
Benzene 1 5 3 / 23 22 IR35-GW29-06B 0.5 UJ NA 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U
Bromoform 4.43 80 1 / 23 0.87 IR35-GW32-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
Ethylbenzene 550 700 1 / 23 11 IR35-GW29-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
Tetrachloroethene 0.7 5 2 / 23 0.72 IR35-GW66-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 UJ
Toluene 1,000 1,000 1 / 23 20 IR35-GW29-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
Trichloroethene 2.8 5 11 / 23 35 J IR35-GW55-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 2.2 21
Vinyl chloride 0.015 2 8 / 23 19 J IR35-GW31-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
Xylene, total 530 10,000 1 / 23 17 IR35-GW29-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene 70 70 12 / 23 120 IR35-GW14-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 21 120
isopropylbenzene 70 -- 1 / 23 9 IR35-GW29-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U
trans-1,2-Dichloroethene 100 100 11 / 23 32 IR35-GW29-06B 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 1.5 6.6

Total Metals (UG/L)
Iron 300 -- 20 / 22 50,000 IR35-GW72-06B 18,000 NA 470 NA 2,500 NA 790 1,300 1,400

Wet Chemistry (MG/L)
Alkalinity -- -- 19 / 23 510 IR35-GW72-06B NA 190 NA 49 NA 20 U 290 340 330
Chloride 250 -- 23 / 23 45 IR35-GW32-06B NA 9.8 NA 6.2 NA 9.3 23 J 22 J 31 J
Ferric iron -- -- 3 / 23 47 IR35-GW72-06B NA 13 NA 10 U NA 10 U 10 U 10 U 10 U
Ferrous iron -- -- 5 / 23 6.9 J IR35-GW72-06B NA 5.3 J NA 1 UJ NA 1 UJ 1 UJ 1 UJ 1 UJ
Methane -- -- 9 / 23 2 IR35-GW29-06B 1.3 NA 0.014 U NA 0.014 U NA 0.014 U 0.083 0.0052 U
Nitrate 10 10 13 / 23 13 J IR35-GW32-06B2 NA 0.13 UJ NA 2.5 J NA 0.15 J 0.5 J 0.13 U 0.14
Nitrite 1 1 0 / 23 0.13 U -- NA 0.13 U NA 0.13 U NA 0.13 U 0.13 U 0.13 U 0.13 U
Sulfate 250 -- 23 / 23 160 IR35-GW09-06B NA 56 NA 36 NA 18 160 24 80 J
Total organic carbon (TOC) -- -- 4 / 23 53 IR35-GW10-06B 10 U NA 10 U NA 10 U NA 10 U 53 26

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

Max Value

Frequency
IR35-MW02

IR35-GW02-06B2
04/24/06

IR35-GW02-06B
04/23/06

IR35-MW04
IR35-GW04-06B

04/23/06
IR35-GW04-06B2

04/24/06

IR35-MW06
IR35-GW06-06B

04/23/06
IR35-GW06-06B2

04/24/06

IR35-MW09
IR35-GW09-06B

04/24/06

IR35-MW10
IR35-GW10-06B

04/24/06

IR35-MW14
IR35-GW14-06B

04/25/06

NC2LGW 
(May2005)

MCL-
Groundwater



TABLE 5-4
Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 0.17 -- 2 / 23 100 IR35-GW32-06B
1,1,2-Trichloroethane -- 5 2 / 23 1.7 J IR35-GW73-06B
1,1-Dichloroethene 7 7 6 / 23 2.3 IR35-GW31-06B
Benzene 1 5 3 / 23 22 IR35-GW29-06B
Bromoform 4.43 80 1 / 23 0.87 IR35-GW32-06B
Ethylbenzene 550 700 1 / 23 11 IR35-GW29-06B
Tetrachloroethene 0.7 5 2 / 23 0.72 IR35-GW66-06B
Toluene 1,000 1,000 1 / 23 20 IR35-GW29-06B
Trichloroethene 2.8 5 11 / 23 35 J IR35-GW55-06B
Vinyl chloride 0.015 2 8 / 23 19 J IR35-GW31-06B
Xylene, total 530 10,000 1 / 23 17 IR35-GW29-06B
cis-1,2-Dichloroethene 70 70 12 / 23 120 IR35-GW14-06B
isopropylbenzene 70 -- 1 / 23 9 IR35-GW29-06B
trans-1,2-Dichloroethene 100 100 11 / 23 32 IR35-GW29-06B

Total Metals (UG/L)
Iron 300 -- 20 / 22 50,000 IR35-GW72-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 19 / 23 510 IR35-GW72-06B
Chloride 250 -- 23 / 23 45 IR35-GW32-06B
Ferric iron -- -- 3 / 23 47 IR35-GW72-06B
Ferrous iron -- -- 5 / 23 6.9 J IR35-GW72-06B
Methane -- -- 9 / 23 2 IR35-GW29-06B
Nitrate 10 10 13 / 23 13 J IR35-GW32-06B2
Nitrite 1 1 0 / 23 0.13 U --
Sulfate 250 -- 23 / 23 160 IR35-GW09-06B
Total organic carbon (TOC) -- -- 4 / 23 53 IR35-GW10-06B

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

Max Value

FrequencyNC2LGW 
(May2005)

MCL-
Groundwater

0.5 U 0.5 U 0.5 U NA 0.5 U 100 NA 0.5 U
0.5 U 0.5 U 0.5 UJ NA 0.5 U 1.2 NA 0.5 U
0.5 U 0.5 U 0.5 U NA 2.3 0.5 UJ NA 0.5 U
22 22 0.5 UJ NA 0.45 J 0.5 U NA 0.5 U

0.5 U 0.5 U 0.5 U NA 0.5 U 0.87 NA 0.5 U
11 11 0.5 U NA 0.5 U 0.5 U NA 0.5 U

0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA 0.5 U
20 20 0.5 U NA 0.5 U 0.5 U NA 0.5 U

2.8 4 0.5 U NA 4.1 13 NA 0.5 U
0.5 U 0.5 U 0.5 U NA 19 1 NA 0.5 U
17 16 0.5 U NA 0.5 U 0.5 U NA 0.5 U
81 100 0.5 U NA 40 29 NA 0.5 U
9 8.2 0.5 U NA 0.5 U 0.5 U NA 0.5 U

26 32 0.5 U NA 4.8 12 NA 0.5 U

630 540 2,600 NA 280 600 NA 5,800

78 140 NA 20 U 160 NA 20 U 120
37 J 37 J NA 15 25 J NA 45 27 J
10 U 10 U NA 10 U 10 U NA 10 U 10 U
1 UJ 1 UJ NA 2.7 J 1 U NA 1 UJ 1 UJ
2 1.9 0.04 NA 0.086 0.014 U NA 0.014 U

0.94 J 0.34 J NA 0.13 UJ 1.8 J NA 13 J 1.3 J
0.13 U 0.13 U NA 0.13 U 0.13 U NA 0.13 U 0.13 U

10 14 NA 39 59 NA 30 59
10 U 10 U 10 U NA 10 U 10 U NA 10 U

IR35-MW29
IR35-GW29-06B

04/24/06
IR35-GW29-06BDUP

04/24/06

IR35-MW30 IR35-MW31
IR35-GW31-06B

04/24/06
IR35-GW30-06B

04/23/06
IR35-GW30-06B2

04/24/06

IR35-MW32
IR35-GW32-06B

04/23/06
IR35-GW32-06B2

04/24/06

IR35-MW34
IR35-GW34-06B

04/24/06



TABLE 5-4
Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 0.17 -- 2 / 23 100 IR35-GW32-06B
1,1,2-Trichloroethane -- 5 2 / 23 1.7 J IR35-GW73-06B
1,1-Dichloroethene 7 7 6 / 23 2.3 IR35-GW31-06B
Benzene 1 5 3 / 23 22 IR35-GW29-06B
Bromoform 4.43 80 1 / 23 0.87 IR35-GW32-06B
Ethylbenzene 550 700 1 / 23 11 IR35-GW29-06B
Tetrachloroethene 0.7 5 2 / 23 0.72 IR35-GW66-06B
Toluene 1,000 1,000 1 / 23 20 IR35-GW29-06B
Trichloroethene 2.8 5 11 / 23 35 J IR35-GW55-06B
Vinyl chloride 0.015 2 8 / 23 19 J IR35-GW31-06B
Xylene, total 530 10,000 1 / 23 17 IR35-GW29-06B
cis-1,2-Dichloroethene 70 70 12 / 23 120 IR35-GW14-06B
isopropylbenzene 70 -- 1 / 23 9 IR35-GW29-06B
trans-1,2-Dichloroethene 100 100 11 / 23 32 IR35-GW29-06B

Total Metals (UG/L)
Iron 300 -- 20 / 22 50,000 IR35-GW72-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 19 / 23 510 IR35-GW72-06B
Chloride 250 -- 23 / 23 45 IR35-GW32-06B
Ferric iron -- -- 3 / 23 47 IR35-GW72-06B
Ferrous iron -- -- 5 / 23 6.9 J IR35-GW72-06B
Methane -- -- 9 / 23 2 IR35-GW29-06B
Nitrate 10 10 13 / 23 13 J IR35-GW32-06B2
Nitrite 1 1 0 / 23 0.13 U --
Sulfate 250 -- 23 / 23 160 IR35-GW09-06B
Total organic carbon (TOC) -- -- 4 / 23 53 IR35-GW10-06B

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

Max Value

FrequencyNC2LGW 
(May2005)

MCL-
Groundwater

0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.42 J 0.73 J 0.5 U 0.37 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 18 J 3.6 J 35 J 0.5 U 2.2 J
0.5 U 0.5 U 0.5 U 1.2 J 7 J 1.4 J 0.5 U 9.4 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 75 J 110 J 96 J 0.5 U 68 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 6.5 J 6.1 J 15 J 0.5 U 2.3 J

350 360 3,000 200 U 420 16,000 200 U 8,600

20 U 20 U 160 300 290 190 28 330
14 J 13 J 7.6 J 9.6 J 11 J 17 J 7.7 J 8.5 J
10 U 10 U 10 U 10 U 10 U 14 10 U 10 U
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2.6 J 1 UJ 1 UJ

5.00E-04 U 5.00E-04 U 0.12 0.014 U 0.026 0.014 U 0.013 U 0.21
0.32 0.35 0.13 U 0.21 0.13 U 0.32 0.13 U 0.13 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

24 J 23 J 14 30 J 28 J 87 J 27 J 72 J
10 U 10 U 13 10 U 10 U 10 U 10 U 10 U

IR35-GW37-06B
04/25/06

IR35-GW37-06BDUP
04/25/06

IR35-MW37 IR35-MW38
IR35-GW38-06B

06/22/06

IR35-MW47
IR35-GW47-06B

06/21/06

IR35-MW49
IR35-GW49-06B

06/21/06
IR35-GW55-06B

06/21/06

IR35-MW60
IR35-GW60-06B

06/22/06

IR35-MW62
IR35-GW62-06B

06/21/06

IR35-MW55



TABLE 5-4
Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 0.17 -- 2 / 23 100 IR35-GW32-06B
1,1,2-Trichloroethane -- 5 2 / 23 1.7 J IR35-GW73-06B
1,1-Dichloroethene 7 7 6 / 23 2.3 IR35-GW31-06B
Benzene 1 5 3 / 23 22 IR35-GW29-06B
Bromoform 4.43 80 1 / 23 0.87 IR35-GW32-06B
Ethylbenzene 550 700 1 / 23 11 IR35-GW29-06B
Tetrachloroethene 0.7 5 2 / 23 0.72 IR35-GW66-06B
Toluene 1,000 1,000 1 / 23 20 IR35-GW29-06B
Trichloroethene 2.8 5 11 / 23 35 J IR35-GW55-06B
Vinyl chloride 0.015 2 8 / 23 19 J IR35-GW31-06B
Xylene, total 530 10,000 1 / 23 17 IR35-GW29-06B
cis-1,2-Dichloroethene 70 70 12 / 23 120 IR35-GW14-06B
isopropylbenzene 70 -- 1 / 23 9 IR35-GW29-06B
trans-1,2-Dichloroethene 100 100 11 / 23 32 IR35-GW29-06B

Total Metals (UG/L)
Iron 300 -- 20 / 22 50,000 IR35-GW72-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 19 / 23 510 IR35-GW72-06B
Chloride 250 -- 23 / 23 45 IR35-GW32-06B
Ferric iron -- -- 3 / 23 47 IR35-GW72-06B
Ferrous iron -- -- 5 / 23 6.9 J IR35-GW72-06B
Methane -- -- 9 / 23 2 IR35-GW29-06B
Nitrate 10 10 13 / 23 13 J IR35-GW32-06B2
Nitrite 1 1 0 / 23 0.13 U --
Sulfate 250 -- 23 / 23 160 IR35-GW09-06B
Total organic carbon (TOC) -- -- 4 / 23 53 IR35-GW10-06B

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

Max Value

FrequencyNC2LGW 
(May2005)

MCL-
Groundwater

0.5 U NA 0.5 UJ 20 J 0.5 U 0.5 U
0.5 U NA 0.5 UJ 1.7 J 0.5 U 0.5 U
0.5 UJ NA 0.5 UJ 0.53 J 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U

0.72 NA 0.5 UJ 0.5 J 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U
4.3 NA 0.5 UJ 32 J 0.5 U 0.5 U
1.3 NA 0.5 UJ 1.7 J 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U NA
19 NA 0.5 UJ 18 J 0.5 U 0.53

0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U
4.3 NA 0.5 UJ 6 J 0.5 U 0.5 U

450 NA 50,000 5,700 760 NA

NA 29 510 79 400 200
NA 17 9.3 J 22 J 10 J 5.6
NA 10 U 47 10 U 10 U 10 U
NA 1 UJ 6.9 J 4.1 J 1 U 1 U

0.096 NA 0.014 U 0.014 U 0.014 U 14 U
NA 0.64 J 0.13 U 0.13 U 0.79 0.13 U
NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
NA 85 160 J 100 J 77 J 28
10 U NA 12 10 U 10 U 10 U

IR35-GW812

IR35-GW81-06C
8/6/06

IR35-MW74
IR35-GW74-06B

06/20/06
IR35-GW66-06B2

04/24/06

IR35-MW66 IR35-MW72
IR35-GW72-06B

06/21/06
IR35-GW66-06B

IR35-MW73
IR35-GW73-06B

06/21/0604/23/06



TABLE 5-5
Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 9 / 27 2.9 IR35-GW74IW-06B 0.5 U 1.2 1.3 J 0.5 U 0.5 U 0.48 J NA 0.56
Benzene 1 5 12 / 27 8.8 IR35-GW39IW-06B 5.6 4.5 5.2 J 2 1.7 1.7 J NA 0.51
Chloroform 70 80 1 / 27 1.3 IR35-GW81IW-06C2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U
Ethylbenzene 550 700 3 / 27 0.54 IR35-GW09IW-06B 0.54 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U
Tetrachloroethene 0.7 5 2 / 27 1.5 IR35-GW29IW-06B 0.5 U 0.5 U 0.5 U 0.5 UJ 1.5 0.5 U NA 0.5 U
Toluene 1,000 1,000 7 / 27 5.5 IR35-GW37IW-06B 1.2 0.94 0.93 J 0.5 U 0.5 U 0.5 NA 0.5 U
Trichloroethene 2.8 5 20 / 27 180 J IR35-GW55IW-06B 0.6 23 23 J 15 30 110 NA 29
Vinyl chloride 0.015 2 17 / 27 250 J IR35-GW73IW-06B 0.31 J 4 5 J 2 1.5 0.91 NA 2
Xylene, total 530 10,000 2 / 27 2.5 IR35-GW37IW-06B 0.37 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U
cis-1,2-Dichloroethene 70 70 24 / 27 760 IR35-GW72IW-06B 22 200 240 70 86 50 NA 150
trans-1,2-Dichloroethene 100 100 18 / 27 47 IR35-GW72IW-06B 5.2 14 15 J 6.3 27 9.1 NA 14

Total Metals (UG/L)
Iron 300 -- 23 / 25 1,800 IR35-GW10IW-06B 1,700 1,800 1,800 2,400 780 1,000 NA 610

Wet Chemistry (MG/L)
Alkalinity -- -- 27 / 27 360 IR35-GW30IW/74IW-06B 310 350 330 330 230 NA 360 310
Chloride 250 -- 27 / 27 340 J IR35-GW34IW-06B 26 J 21 J 24 J 24 J 18 J NA 35 22 J
Ferric iron -- -- 0 / 27 10 U -- 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Ferrous iron -- -- 0 / 27 1 U -- 1 UJ 1 UJ 1 UJ 1 UJ 1 U NA 1 UJ 1 U
Methane -- -- 16 / 27 1.8 IR35-GW39IW-06B 0.63 0.8 0.57 5.00E-04 U 0.29 0.49 NA 0.054
Nitrate 10 10 13 / 27 1.6 J IR35-GW31IW-06B 0.13 U 0.13 U 0.16 J 0.13 U 0.86 J NA 0.13 UJ 1.6 J
Nitrite 1 1 1 / 57 0.17 IR35-MW80IW 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NA 0.13 U 0.13 U
Sulfate 250 -- 27 /27 130 IR35-GW80IW-06B 15 22 24 27 J 23 NA 15 39
Total organic carbon (TOC) -- -- 0 / 27 10 U -- 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

NC2LGW 
(May2005) MCL

IR35-MW31IW
IR35-GW31IW-06B

04/24/06

IR35-MW30IW
IR35-GW30IW-06B

04/23/06
IR35-GW30IW-06B2

04/24/06

IR35-MW29IW
IR35-GW29IW-06B

04/24/0604/24/06

IR35-MW14IW
IR35-GW14IW-06B

04/25/06

IR35-MW10IW
IR35-GW10IW-06BDUP

Max Value

Frequency
IR35-MW09IW

IR35-GW09IW-06B
04/24/06

IR35-GW10IW-06B
04/24/06



TABLE 5-5
Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 9 / 27 2.9 IR35-GW74IW-06B
Benzene 1 5 12 / 27 8.8 IR35-GW39IW-06B
Chloroform 70 80 1 / 27 1.3 IR35-GW81IW-06C2

Ethylbenzene 550 700 3 / 27 0.54 IR35-GW09IW-06B
Tetrachloroethene 0.7 5 2 / 27 1.5 IR35-GW29IW-06B
Toluene 1,000 1,000 7 / 27 5.5 IR35-GW37IW-06B
Trichloroethene 2.8 5 20 / 27 180 J IR35-GW55IW-06B
Vinyl chloride 0.015 2 17 / 27 250 J IR35-GW73IW-06B
Xylene, total 530 10,000 2 / 27 2.5 IR35-GW37IW-06B
cis-1,2-Dichloroethene 70 70 24 / 27 760 IR35-GW72IW-06B
trans-1,2-Dichloroethene 100 100 18 / 27 47 IR35-GW72IW-06B

Total Metals (UG/L)
Iron 300 -- 23 / 25 1,800 IR35-GW10IW-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 27 / 27 360 IR35-GW30IW/74IW-06B
Chloride 250 -- 27 / 27 340 J IR35-GW34IW-06B
Ferric iron -- -- 0 / 27 10 U --
Ferrous iron -- -- 0 / 27 1 U --
Methane -- -- 16 / 27 1.8 IR35-GW39IW-06B
Nitrate 10 10 13 / 27 1.6 J IR35-GW31IW-06B
Nitrite 1 1 1 / 57 0.17 IR35-MW80IW
Sulfate 250 -- 27 /27 130 IR35-GW80IW-06B
Total organic carbon (TOC) -- -- 0 / 27 10 U --

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

NC2LGW 
(May2005) MCL

Max Value

Frequency

0.5 U 0.5 UJ NA NA 0.5 U 0.5 U 0.5 U 0.5 U
3.5 J 3.2 J NA NA 0.31 J 6.3 0.31 J 0.36 J
0.5 U 0.5 UJ NA NA 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U NA NA 0.5 U 2.6 0.5 U 0.5 U

0.89 0.79 NA NA 0.5 U 0.5 U 0.5 U 0.5 U
1.5 1.2 NA NA 0.5 U 5.5 0.5 U 0.5 U
24 22 NA NA 5.4 0.5 U 0.5 U 0.5 U

3.6 2.7 NA NA 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U NA NA 0.5 U 2.5 0.5 U 0.5 U
97 94 NA NA 14 0.5 U 0.33 J 0.31 J
12 8.5 NA NA 0.5 U 0.5 U 0.5 U 0.5 U

950 930 NA NA 990 750 1,200 1,100

NA NA 310 330 310 280 300 280
NA NA 23 39 340 J 22 J 7.8 J 7.2 J
NA NA 10 U 10 U 10 U 10 U 10 U 10 U
NA NA 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ

0.96 1.2 NA NA 0.052 5.00E-04 U 0.062 0.061
NA NA 0.34 J 0.2 J 0.14 J 0.21 0.13 U 0.13 U
NA NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
NA NA 53 J 15 J 18 12 J 29 12
10 U 10 U NA NA 10 U 10 U 10 U 10 U

IR35-MW38IW
IR35-GW38IW-06B

06/22/06
IR35-GW38IW-06BP

06/22/06

IR35-MW37IW
IR35-GW37IW-06B

04/25/06

IR35-MW34IW
IR35-GW34IW-06B

04/24/06

IR35-MW32IW
IR35-GW32IW-06BDUP

04/23/06
IR35-GW32IW-06B2

04/24/06
IR35-GW32IW-06B

04/23/06
IR35-GW32IW-06B2DUP

04/24/06



TABLE 5-5
Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 9 / 27 2.9 IR35-GW74IW-06B
Benzene 1 5 12 / 27 8.8 IR35-GW39IW-06B
Chloroform 70 80 1 / 27 1.3 IR35-GW81IW-06C2

Ethylbenzene 550 700 3 / 27 0.54 IR35-GW09IW-06B
Tetrachloroethene 0.7 5 2 / 27 1.5 IR35-GW29IW-06B
Toluene 1,000 1,000 7 / 27 5.5 IR35-GW37IW-06B
Trichloroethene 2.8 5 20 / 27 180 J IR35-GW55IW-06B
Vinyl chloride 0.015 2 17 / 27 250 J IR35-GW73IW-06B
Xylene, total 530 10,000 2 / 27 2.5 IR35-GW37IW-06B
cis-1,2-Dichloroethene 70 70 24 / 27 760 IR35-GW72IW-06B
trans-1,2-Dichloroethene 100 100 18 / 27 47 IR35-GW72IW-06B

Total Metals (UG/L)
Iron 300 -- 23 / 25 1,800 IR35-GW10IW-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 27 / 27 360 IR35-GW30IW/74IW-06B
Chloride 250 -- 27 / 27 340 J IR35-GW34IW-06B
Ferric iron -- -- 0 / 27 10 U --
Ferrous iron -- -- 0 / 27 1 U --
Methane -- -- 16 / 27 1.8 IR35-GW39IW-06B
Nitrate 10 10 13 / 27 1.6 J IR35-GW31IW-06B
Nitrite 1 1 1 / 57 0.17 IR35-MW80IW
Sulfate 250 -- 27 /27 130 IR35-GW80IW-06B
Total organic carbon (TOC) -- -- 0 / 27 10 U --

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

NC2LGW 
(May2005) MCL

Max Value

Frequency

0.5 UJ NA 0.5 U 0.5 UJ 0.5 UJ 1.5 J 0.5 U 0.5 U
8.8 NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U

0.46 J NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U

1 NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U NA 2.3 9.8 J 5.9 J 180 J 0.5 U 0.5 U
0.5 U NA 3.2 1.6 J 1.8 J 6.6 J 0.5 U 0.5 U
0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U

3 NA 76 37 J 77 J 370 J 0.5 U 0.5 U
0.5 NA 3 3.1 J 1.1 J 33 J 0.5 U 0.5 U

1,700 NA 1,000 310 510 200 U 1,500 1,300

NA 300 260 240 270 330 260 250
NA 16 76 J 11 J 13 J 13 J 27 J 27 J
NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
1.8 NA 0.24 0.014 U 0.036 0.014 U 0.014 U 0.014 U
NA 0.13 UJ 0.13 U 0.13 U 0.13 U 0.21 0.13 U 0.13 U
NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
NA 5.3 38 8.1 J 6.9 J 130 J 9.7 9.9
10 U NA 10 U 10 U 10 U 10 U 10 U 10 U

IR35-GW60IW-06BP
06/22/06

IR35-MW60IW
IR35-GW60IW-06B

06/22/06

IR35-MW55IW
IR35-GW55IW-06B

06/21/06

IR35-MW49IW
IR35-GW49IW-06B

06/21/06

IR35-MW47IW
IR35-GW47IW-06B

06/21/06

IR35-MW40IW
IR35-GW40IW-06B

04/24/06

IR35-MW39IW
IR35-GW39IW-06B

04/23/06
IR35-GW39IW-06B2

04/24/06



TABLE 5-5
Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 9 / 27 2.9 IR35-GW74IW-06B
Benzene 1 5 12 / 27 8.8 IR35-GW39IW-06B
Chloroform 70 80 1 / 27 1.3 IR35-GW81IW-06C2

Ethylbenzene 550 700 3 / 27 0.54 IR35-GW09IW-06B
Tetrachloroethene 0.7 5 2 / 27 1.5 IR35-GW29IW-06B
Toluene 1,000 1,000 7 / 27 5.5 IR35-GW37IW-06B
Trichloroethene 2.8 5 20 / 27 180 J IR35-GW55IW-06B
Vinyl chloride 0.015 2 17 / 27 250 J IR35-GW73IW-06B
Xylene, total 530 10,000 2 / 27 2.5 IR35-GW37IW-06B
cis-1,2-Dichloroethene 70 70 24 / 27 760 IR35-GW72IW-06B
trans-1,2-Dichloroethene 100 100 18 / 27 47 IR35-GW72IW-06B

Total Metals (UG/L)
Iron 300 -- 23 / 25 1,800 IR35-GW10IW-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 27 / 27 360 IR35-GW30IW/74IW-06B
Chloride 250 -- 27 / 27 340 J IR35-GW34IW-06B
Ferric iron -- -- 0 / 27 10 U --
Ferrous iron -- -- 0 / 27 1 U --
Methane -- -- 16 / 27 1.8 IR35-GW39IW-06B
Nitrate 10 10 13 / 27 1.6 J IR35-GW31IW-06B
Nitrite 1 1 1 / 57 0.17 IR35-MW80IW
Sulfate 250 -- 27 /27 130 IR35-GW80IW-06B
Total organic carbon (TOC) -- -- 0 / 27 10 U --

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

NC2LGW 
(May2005) MCL

Max Value

Frequency

0.5 UJ 1.4 J 0.67 NA 0.5 U 0.5 U NA
0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 U 1.6 J NA
0.5 UJ 0.5 UJ 0.5 U NA 0.5 U 0.5 U NA
0.5 UJ 0.5 UJ 0.5 U NA 0.5 U 0.5 U NA
0.5 UJ 0.5 UJ 0.5 U NA 0.5 U 0.5 U NA
0.5 UJ 0.5 UJ 0.5 U NA 0.5 U 0.5 U NA

0.77 J 4.9 J 24 NA 0.5 U 1.1 NA
0.5 UJ 6.7 J 1 NA 0.5 U 0.5 U NA
0.5 UJ 0.5 UJ 0.5 U NA 0.5 U 0.5 U NA

8 J 140 J 27 NA 4.4 0.5 U NA
0.5 UJ 14 J 2.8 NA 0.5 U 0.5 U NA

470 1,600 650 NA 660 1,000 NA

270 240 NA 110 280 NA 260
17 J 14 J NA 13 59 J NA 15
10 U 10 U NA 10 U 10 U NA 10 U
1 UJ 1 UJ NA 1 UJ 1 U NA 1 UJ

0.014 U 0.014 U 0.025 NA 0.014 U 0.16 NA
0.13 U 0.13 U NA 1.5 J 0.17 J NA 0.15 J
0.13 U 0.13 U NA 0.13 U 0.13 U NA 0.13 U
5.5 J 13 J NA 11 62 NA 20
10 U 10 U 10 U NA 10 U 10 U NA

IR35-MW70IWIR35-MW69IW
IR35-GW69IW-06B

04/24/06
IR35-GW70IW-06B

04/23/06
IR35-GW70IW-06B2

04/24/06

IR35-MW68IW
IR35-GW68IW-06B

04/23/06
IR35-GW68IW-06B2

04/24/06

IR35-MW63IW
IR35-GW63IW-06B

06/21/06

IR35-MW64IW
IR35-GW64IW-06B

06/21/06



TABLE 5-5
Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 7 9 / 27 2.9 IR35-GW74IW-06B
Benzene 1 5 12 / 27 8.8 IR35-GW39IW-06B
Chloroform 70 80 1 / 27 1.3 IR35-GW81IW-06C2

Ethylbenzene 550 700 3 / 27 0.54 IR35-GW09IW-06B
Tetrachloroethene 0.7 5 2 / 27 1.5 IR35-GW29IW-06B
Toluene 1,000 1,000 7 / 27 5.5 IR35-GW37IW-06B
Trichloroethene 2.8 5 20 / 27 180 J IR35-GW55IW-06B
Vinyl chloride 0.015 2 17 / 27 250 J IR35-GW73IW-06B
Xylene, total 530 10,000 2 / 27 2.5 IR35-GW37IW-06B
cis-1,2-Dichloroethene 70 70 24 / 27 760 IR35-GW72IW-06B
trans-1,2-Dichloroethene 100 100 18 / 27 47 IR35-GW72IW-06B

Total Metals (UG/L)
Iron 300 -- 23 / 25 1,800 IR35-GW10IW-06B

Wet Chemistry (MG/L)
Alkalinity -- -- 27 / 27 360 IR35-GW30IW/74IW-06B
Chloride 250 -- 27 / 27 340 J IR35-GW34IW-06B
Ferric iron -- -- 0 / 27 10 U --
Ferrous iron -- -- 0 / 27 1 U --
Methane -- -- 16 / 27 1.8 IR35-GW39IW-06B
Nitrate 10 10 13 / 27 1.6 J IR35-GW31IW-06B
Nitrite 1 1 1 / 57 0.17 IR35-MW80IW
Sulfate 250 -- 27 /27 130 IR35-GW80IW-06B
Total organic carbon (TOC) -- -- 0 / 27 10 U --

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

NC2LGW 
(May2005) MCL

Max Value

Frequency

0.5 UJ NA 2.3 1.5 J 2.9 1.4 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U NA 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 1.3
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.58 0.5 U
0.5 U NA 24 J 1.5 J 0.5 U 6.6 27 0.5 U
0.5 U NA 12 J 250 J 24 J 2.9 J 1.8 0.5 U
0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U NA
10 NA 760 210 J 150 150 170 0.42 J

0.5 U NA 47 17 J 0.81 J 3.3 J 7.4 0.5 U

1,600 NA 200 U 200 U 580 520 640 NA

NA 260 260 230 360 310 300 220
NA 19 13 J 11 J 14 J 14 J 12 J 5.8
NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 1 UJ 1 U 1 UJ 1 U 1 U 1 UJ 1 U

0.03 NA 0.014 U 0.014 U 0.041 0.035 0.23 14 U
NA 0.43 J 0.13 U 0.13 U 0.13 U 0.13 U 0.18 0.13 U
NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.17 0.13 U
NA 81 39 J 66 J 16 J 13 J 130 38
10 U NA 10 U 10 U 10 U 10 U 10 U 10 U

IR35-MW80IW
IR35-GW80IW-06B

06/22/0606/20/06

IR35-MW74IW
IR35-GW74IW-06B

06/20/06

IR35-MW73IW
IR35-GW73IW-06B

06/21/06
IR35-GW74IW-06BP

IR35-MW72IW
IR35-GW72IW-06B

06/20/06

IR35-MW71IW
IR35-GW71IW-06B

04/23/06
IR35-GW71IW-06B2

04/24/06

IR35-GW81IW2

IR35-GW81IW-06C
8/6/06



TABLE 5-6
Detected Concentrations of VOCs and Geochemical Parameters in the Deep Groundwater Zone
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name Frequency Max Location

Volatile Organic Compounds (UG/L)
Chloroform 70 80 1 / 7 4.2 IR35-GW72DW-06C2 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U NA 4.2 0.7 U
Methylene chloride 4.6 5 1 / 7 0.4 J IR35-GW72DW-06C2 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U NA 0.4 J 0.5 U
Trichloroethene 2.8 5 2 / 7 1.8 IR35-GW72DW-06C2 0.5 U NA 0.64 0.5 U 0.5 U 0.5 U NA 1.8 0.5 U
Vinyl chloride 0.015 2 1 / 7 1.8 IR35-GW72DW-06C2 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U NA 1.8 0.5 U
cis-1,2-Dichloroethene 70 70 3 / 7 52 E IR35-GW72DW-06C2 0.32 J NA 5.2 0.5 U 0.5 U 0.5 U NA 52 E 0.5 U
trans-1,2-Dichloroethene 100 100 1 / 7 1.1 IR35-GW72DW-06C2 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U NA 1.1 0.5 U

Total Metals (UG/L)
Iron 300 -- 4 / 7 640 IR35-GW03DW-06B 540 NA 640 200 U 260 200 U NA NA 220

Wet Chemistry (MG/L)
Alkalinity -- -- 7 / 7 560 IR35-GW80DW-06B NA 160 230 290 280 NA 270 270 560
Chloride 250 -- 7 / 7 49 J IR35-GW03DW-06B NA 24 49 J 46 J 45 J NA 29 16 43 J
Ferric iron -- -- 0 / 7 10 U -- NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U
Ferrous iron -- -- 1 / 7 1.5 J IR35-GW80DW-06B NA 1 UJ 1 UJ 1 UJ 1 UJ NA 1 UJ 1 U 1.5 J
Methane -- -- 2 / 7 19 IR35-GW72DW-06C2 0.014 U NA 0.062 0.014 U 0.014 U 0.014 U NA 19 0.005 U
Nitrate 10 10 1 / 7 0.23 J IR35-GW01DW-06B2 NA 0.23 J 0.13 U 0.13 U 0.13 U NA 0.13 UJ 0.13 U 0.13 U
Nitrite 1 1 0 / 7 0.13 -- NA 0.13 U 0.13 U 0.13 U 0.13 U NA 0.13 U 0.13 U 0.13 U
Sulfate 250 -- 7 / 7 78 IR35-GW30DW-06B NA 27 11 5.2 6.2 J NA 78 7.7 49 J
Total organic carbon (TOC) -- -- 0 / 7 10 U -- 10 U NA 10 U 10 U 10 U 10 U NA 10 U 10 U

Notes:
U- Analyte not detected
J- Reported value is estimated
UJ- Analyte not detected.  Quanitation limit is imprecise
NA- Not Analyzed
E- Concentration exceeded calibration range, sample was then diluted
2 - Unvalidated samples

Max Value

Frequency IR35-GW01DW-06B
04/23/06

IR35-MW07DW
IR35-GW07DW-06B

06/22/06
IR35-GW01DW-06B2

04/24/06

IR35-MW01DW IR35-MW03DW
IR35-GW03DW-06B

04/24/06

NC2LGW 
(May2005)

MCL-
Groundwater

IR35-MW30DW
IR35-GW30DW-06B

04/23/06
IR35-GW30DW-06B2

04/24/06

IR35-MW06DW
IR35-GW06DW-06B
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Natural Attenuation 
Indicator Parameter

Range of Results
(April, June, or August 2006) Condition Needed for Natural Attenuation Favorable / Unfavorable

ORP -162 mV to +341 mV Less than +50 mV (favorable)
Less than -100 mV (ideal)

Favorable

Dissolved Oxygen 0.00 mg/L to 10.13 mg/L Less than 1.0 mg/L Favorable

Nitrate <0.13 mg/L to 13 mg/L Less than 1.0 mg/L Favorable

Ferrous Iron Measurable in 5 of 23 wells Measurable Levels Unfavorable

Sulfate 10 mg/L to 160 mg/L Less than 20 mg/L Unfavorable

Methane <0.014 mg/L to 2.0 mg/L Measurable Levels Favorable
Alkalinity <20 mg/L to 510 mg/L Twice the background concentration 

(Greater than 20 mg/L)
Favorable

Total Organic Carbon <10 mg/L to 230 mg/L Greater than 20 mg/L Unfavorable
Chloride 5.6 mg/L to 45 mg/L Greater than the background concentration 

(14 mg/L in the surficial aquifer zone)
Unfavorable

ORP -215 mV to +219 mV Less than +50 mV (favorable)
Less than -100 mV (ideal)

Ideal to Favorable

Dissolved Oxygen 0.00 mg/L to 12.14 mg/L Less than 1.0 mg/L Favorable

Nitrate <0.13 mg/L to 1.6 mg/L Less than 1.0 mg/L Favorable

Ferrous Iron Measurable in 0 of 27 wells Measurable Levels Unfavorable

Sulfate 5.5 mg/L to 130 mg/L Less than 20 mg/L Unfavorable

Methane <0.0005 mg/L to 1.8 mg/L Measurable Levels Favorable
Alkalinity 110 mg/L to 360 mg/L Twice the background concentration 

(Greater than 280 mg/L)
Unfavorable

Total Organic Carbon <10 mg/L Greater than 20 mg/L Unfavorable
Chloride 7.2 mg/L to 340 mg/L Greater than the background concentration 

(16 mg/L in the intermediate aquifer zone)
Favorable

ORP -151 mV to -31 mV Less than +50 mV (favorable)
Less than -100 mV (ideal)

Ideal

Dissolved Oxygen 0.00 mg/L to 1.70 mg/L Less than 1.0 mg/L Favorable

Nitrate <0.13 mg/L to 0.23 mg/L Less than 1.0 mg/L Favorable

Ferrous Iron Measurable in 1 of 7 wells Measurable Levels Unfavorable

Sulfate 5.2 mg/L to 78 mg/L Less than 20 mg/L Favorable

Methane <0.014 mg/L to 19.0 mg/L Measurable Levels Favorable
Alkalinity 160 mg/L to 560 mg/L Twice the background concentration 

(Greater than 225 mg/L)
Unfavorable

Total Organic Carbon <10 mg/L Greater than 20 mg/L Unfavorable
Chloride 16 mg/L to 49 mg/L Greater than the background concentration 

(24 mg/L in the deep aquifer zone)
Favorable

Notes:
mV - millivolts
mg/L - milligrams per liter
ORP - Oxidation-Reduction Potential
< - less than

Shallow Aquifer Zone

Intermediate Aquifer Zone

Deep Aquifer Zone

TABLE 5-7
Summary of Natural Attenuation Indicator Parameters 
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina
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Legend
!( DPT Sample Location

CH2MHill

IR35-IS100
TCE 129 291
cis-1,2-DCE 805 121
trans-1,2-DCE 134 19.1
VC 3.7 3.55

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS101
TCE 183 208
cis-1,2-DCE 1,150 216
trans-1,2-DCE 335 18.4
VC 15.9 3.26

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS102
TCE 0.83 J 0.31 J
cis-1,2-DCE 7.98 7.18
trans-1,2-DCE 0.82 J 0.33 J
VC 1 U 1 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS103
TCE 1 U 7.53
cis-1,2-DCE 0.38 J 10.9
trans-1,2-DCE 1 U 0.43 J
VC 1 U 0.4 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS104
TCE 0.29 J 68.4
cis-1,2-DCE 0.77 J 105
trans-1,2-DCE 1 U 11.1
VC 1 U 1.58

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS105
TCE 294 58.9
cis-1,2-DCE 876 82.4
trans-1,2-DCE 177 12.2
VC 9.55 2.05

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS106
TCE 0.82 J 0.61 J
cis-1,2-DCE 7.7 3.4
trans-1,2-DCE 1.37 1 U
VC 1 U 1 U

20 to 24 ft bgs1 45 to 49 ft bgs

IR35-IS107
TCE 1 U 2.92
cis-1,2-DCE 0.27 J 2.87
trans-1,2-DCE 1 U 1 U
VC 1 U 1 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS108
TCE 1 U 53.4
cis-1,2-DCE 1 U 57.5
trans-1,2-DCE 1 U 6.94
VC 1 U 0.85 J

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS109
TCE 0.88 J 69.1
cis-1,2-DCE 5.18 97.4
trans-1,2-DCE 0.41 J 12.8
VC 1 U 1.13

20 to 24 ft bgs1 40 to 44 ft bgs

IR35-IS110
TCE 4 U 1 U
cis-1,2-DCE 4.8 1.99
trans-1,2-DCE 4 U 1 U
VC 4 U 1 U

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS111
TCE 1 U 1 U
cis-1,2-DCE 1 U 5.74
trans-1,2-DCE 1 U 1 U
VC 1 U 1 U

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS112
TCE 23.5 12.8
cis-1,2-DCE 16.7 27.6
trans-1,2-DCE 1.56 2.31
VC 1 U 1 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS113
TCE 2.43 55.6
cis-1,2-DCE 11.6 48.8
trans-1,2-DCE 1.47 6.17
VC 1 U 0.73 J

20 to 24 ft bgs 40 to 44 ft bgs1 IR35-IS114
TCE 1 U 47.1
cis-1,2-DCE 8.69 165
trans-1,2-DCE 0.24 J 19.6
VC 1 U 2.31

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS115
TCE 1 U 0.71 J
cis-1,2-DCE 1 U 4.21
trans-1,2-DCE 1 U 1 U
VC 1 U 1 U

20 to 24 ft bgs 45 to 49 ft bgs

IR35-IS116
TCE 1 U 5.03
cis-1,2-DCE 1 U 5.68
trans-1,2-DCE 1 U 0.52 J
VC 1 U 1 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS117
TCE 0.25 J 88.6
cis-1,2-DCE 4.72 107
trans-1,2-DCE 0.31 J 11.8
VC 1 U 1.72

20 to 24 ft bgs 40 to 44 ft bgs1 IR35-IS118
TCE 1 U 132
cis-1,2-DCE 0.7 J 291
trans-1,2-DCE 1 U 46.6
VC 1 U 2.69

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS119
TCE 1 U 10.4
cis-1,2-DCE 0.91 J 81.8
trans-1,2-DCE 1 U 8.85
VC 0.4 U 1.07

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS200
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS201
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS202
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS203
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS204
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS205
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS206
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS207
TCE 0.5 U
cis-1,2-DCE 0.5 U
trans-1,2-DCE 0.5 U
VC 0.5 U

20 to 24 ft bgs IR35-IS208
TCE 0.5 U
cis-1,2-DCE 0.5 U
trans-1,2-DCE 0.5 U
VC 0.5 U

20 to 24 ft bgs IR35-IS209
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS210
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.42 J
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS211
TCE 0.5 U 0.15 J
cis-1,2-DCE 0.5 U 0.49 J
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs1

IR35-IS212
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs IR35-IS213
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs1 40 to 44 ft bgs IR35-IS214
TCE 0.5 U
cis-1,2-DCE 0.5 U
trans-1,2-DCE 0.5 U
VC 0.5 U

20 to 24 ft bgs IR35-IS215
TCE 0.5 U 0.23 J
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.14 J
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS216
TCE 1.3 U 0.5 U
cis-1,2-DCE 1.3 U 0.5 U
trans-1,2-DCE 1.3 U 0.5 U
VC 1.3 U 0.5 U

20 to 24 ft bgs1 40 to 44 ft bgs1 IR35-IS217
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS218
TCE 0.5 U 0.5 U
cis-1,2-DCE 0.5 U 0.5 U
trans-1,2-DCE 0.5 U 0.5 U
VC 0.5 U 0.5 U

20 to 24 ft bgs 40 to 44 ft bgs

IR35-IS219
TCE 4 4.1
cis-1,2-DCE 830 11
trans-1,2-DCE 190 2.3
VC 6.9 0.22 J

40 to 44 ft bgs20 to 24 ft bgs1

1 - Duplicate sample, most conservative value used
Highlighted values exceed groundwater standards
All concentrations are in micrograms per liter
TCE - Trichloroethene
cis-1,2-DCE - cis-1,2-Dichloroethene
trans-1,2-DCE - trans-1,2-Dichloroethene
VC - Vinyl chloride
U - Analyte not detected
J - Reported value is estimated

Criteria
NCGWQS

(µg/L)
MCL
(µg/L)

TCE 2.8 5
cis-1,2-DCE 70 70
trans-1,2-DCE 100 100
Vinyl chloride 0.015 2
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Figure 5-2
TCE Concentrations (2 to 25 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation
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Legend
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DPT Sample Locations
Shallow Monitoring Well

Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for TCE is 2.8 µg\L

Isoconcentration contours (dashed where inferred)2.8

Approximate location of pilot study

Road Centerline

Station TCE

IR35-MW02 0.5 U

IR35-MW04 0.5 U

IR35-MW06 0.5 U

IR35-MW09 0.5 U

IR35-MW10 2.2

IR35-MW14 21

IR35-MW29 4

IR35-MW30 0.5 U

IR35-MW31 4.1

IR35-MW32 13

IR35-MW34 0.5 U

IR35-MW37 0.5 U

IR35-MW38 0.5 U

IR35-MW47 18 J

IR35-MW49 3.6 J

IR35-MW55 35 J

IR35-MW60 0.5 U

IR35-MW62 2.2 J

IR35-MW66 4.3

IR35-MW72 0.5 UJ

IR35-MW73 32 J

IR35-MW74 0.5 U

IR35-MW81 0.5 U

Station TCE

IS100 129

IS101 183

IS102 0.83 J

IS103 0.209 U

IS104 0.29 J

IS105 294

IS106 0.82 J

IS107 0.209 U

IS108 0.209 U

IS109 0.83 J

IS110 0.836 U

IS111 0.209 U

IS112 23.5

IS113 2.43

IS114 0.209 U

IS115 0.209 U

IS116 0.209 U

IS117 0.25 J

IS118 0.209 U

IS119 0.209 U

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U

IS205 0.5 U

IS206 0.5 U

IS207 0.5 U

IS208 0.5 U

IS209 0.5 U

IS210 0.5 U

IS211 0.5 U

IS212 0.5 U

IS213 0.5 U

IS214 0.5 U

IS215 0.5 U

IS216 0.5 U

IS217 0.5 U

IS218 0.5 U

IS219 4

Base Boundary
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Figure 5-3
TCE Concentrations (24 to 46 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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Legend
�� Intermediate Monitoring Well

Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for TCE is 2.8 µg\L

Isoconcentration contours (dashed where inferred)2.8

Road Centerline

Approximate location of pilot study

!( DPT Sample Locations

Station TCE

IS100 291

IS101 208

IS102 0.31 J

IS103 7.53

IS104 68.4

IS105 58.9

IS106 0.61 J

IS107 2.92

IS108 53.4

IS109 69.1

IS110 0.209 U

IS111 0.209 U

IS112 12.8

IS113 28.7

IS114 47.1

IS115 0.71 J

IS116 5.03

IS117 88.6

IS118 132

IS119 10.4

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U

IS205 0.5 U

IS206 0.5 U

IS207 0.5 U

IS208 0.5 U

IS209 0.5 U

IS210 0.5 U

IS211 0.15 J

IS212 0.5 U

IS213 0.5 U

IS214 0.5 U

IS215 0.23 J

IS216 0.5 U

IS217 0.5 U

IS218 0.5 U

IS219 4.1

Station TCE

IR35-MW09IW 0.6

IR35-MW10IW 23

IR35-MW14IW 15

IR35-MW29IW 30

IR35-MW30IW 110

IR35-MW31IW 29

IR35-MW32IW 24

IR35-MW34IW 5.4

IR35-MW37IW 0.5 U

IR35-MW38IW 0.5 U
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IR35-MW69IW 0.5 U

IR35-MW70IW 1.1

IR35-MW71IW 0.5 U

IR35-MW72IW 24 J

IR35-MW73IW 1.5 J

IR35-MW74IW 6.6

IR35-MW80IW 27

IR35-MW81IW 0.5 U

Base Boundary
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Figure 5-4
Cis-1,2-DCE Concentrations (2 to 25 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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Legend
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DPT Sample Locations

Shallow Monitoring Well

Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for cis-1,2-DCE is 70 µg\L

Isoconcentration contours (dashed where inferred)70

Approximate location of pilot study

Road Centerline

Station cis-1,2-DCE

IR35-MW02 0.5 U

IR35-MW04 0.5 U

IR35-MW06 0.5 U

IR35-MW09 0.5 U

IR35-MW10 21

IR35-MW14 120

IR35-MW29 100

IR35-MW30 0.5 U

IR35-MW31 50

IR35-MW32 29

IR35-MW34 0.5 U

IR35-MW37 0.5 U

IR35-MW38 0.5 U

IR35-MW47 75 J

IR35-MW49 110 J

IR35-MW55 96 J

IR35-MW60 0.5 U

IR35-MW62 68 J

IR35-MW66 19

IR35-MW72 0.5 UJ

IR35-MW73 18 J

IR35-MW74 0.5 U

IR35-MW81 0.53

Station cis-1,2-DCE

IS100 805

IS101 1,150

IS102 7.98

IS103 0.38 J

IS104 0.77 J

IS105 876

IS106 7.7

IS107 0.27 J

IS108 0.176 U

IS109 4.99

IS110 4.8

IS111 0.176 U

IS112 16.7

IS113 11.6

IS114 8.69

IS115 0.176 U

IS116 0.176 U

IS117 4.72

IS118 0.7 J

IS119 0.91 J

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U

IS205 0.5 U

IS206 0.5 U

IS207 0.5 U

IS208 0.5 U

IS209 0.5 U

IS210 0.5 U

IS211 0.5 U

IS212 0.5 U

IS213 0.5 U

IS214 0.5 U

IS215 0.5 U

IS216 0.5 U

IS217 0.5 U

IS218 0.5 U

IS219 820 D

Base Boundary
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Figure 5-5
Cis-1,2-DCE Concentrations (24 to 46 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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Legend

�� Intermediate Monitoring Well

Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for cis-1,2-DCE is 70 µg\L

Isoconcentration contours (dashed where inferred)70

Road Centerline

Approximate location of pilot study
Base Boundary

!( DPT Sample Locations

Station cis-1,2-DCE

IR35-MW09IW 22

IR35-MW10IW 240

IR35-MW14IW 70

IR35-MW29IW 86

IR35-MW30IW 50

IR35-MW31IW 150

IR35-MW32IW 97

IR35-MW34IW 14

IR35-MW37IW 0.5 U

IR35-MW38IW 0.33 J

IR35-MW39IW 3

IR35-MW40IW 76

IR35-MW47IW 37 J

IR35-MW49IW 77 J

IR35-MW55IW 370 J

IR35-MW60IW 0.5 U

IR35-MW63IW 8 J

IR35-MW64IW 140 J

IR35-MW68IW 27

IR35-MW69IW 4.4

IR35-MW70IW 0.5 U

IR35-MW71IW 10

IR35-MW72IW 760

IR35-MW73IW 210 J

IR35-MW74IW 150

IR35-MW80IW 170

IR35-MW81IW 0.42 J

Station cis-1,2-DCE

IS100 121

IS101 216

IS102 7.18

IS103 10.9

IS104 105

IS105 82.4

IS106 3.4

IS107 2.87

IS108 57.5

IS109 97.4

IS110 1.99

IS111 5.74

IS112 27.6

IS113 40.6

IS114 165

IS115 4.21

IS116 5.68

IS117 106

IS118 291

IS119 81.8

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U

IS205 0.5 U

IS206 0.5 U

IS207 0.5 U

IS208 0.5 U

IS209 0.19 J

IS210 0.42 J

IS211 0.49 J

IS212 0.5 U

IS213 0.5 U

IS214 0.5 U

IS215 0.31 J

IS216 0.5 U

IS217 0.5 U

IS218 0.5 U

IS219 11
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Figure 5-6
Vinyl Chloride Concentrations (2 to 25 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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Legend
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��

DPT Sample Locations

Shallow Monitoring Well
Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for VC is 0.015 µg\L

Isoconcentration contours (dashed where inferred)0.5

Approximate location of pilot study

Road Centerline

Station Vinyl chloride

IS100 3.7

IS101 15.9

IS102 0.4 U

IS103 0.4 U

IS104 0.4 U

IS105 9.55

IS106 0.4 U

IS107 0.4 U

IS108 0.4 U

IS109 0.4 U

IS110 1.6 U

IS111 0.4 U

IS112 0.4 U

IS113 0.4 U

IS114 0.4 U

IS115 0.4 U

IS116 0.4 U

IS117 0.4 U

IS118 0.4 U

IS119 0.4 U

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U

IS205 0.5 U

IS206 0.5 U

IS207 0.5 U

IS208 0.5 U

IS209 0.5 U

IS210 0.5 U

IS211 0.5 U

IS212 0.5 U

IS213 0.5 U

IS214 0.5 U

IS215 0.5 U

IS216 0.5 U

IS217 0.5 U

IS218 0.5 U

IS219 6.8

Station Vinyl chloride

IR35-MW02 0.5 U

IR35-MW04 0.5 U

IR35-MW06 0.5 U

IR35-MW09 0.5 U

IR35-MW10 0.5 U

IR35-MW14 0.5 U

IR35-MW29 0.5 U

IR35-MW30 0.5 U

IR35-MW31 19

IR35-MW32 1

IR35-MW34 0.5 U

IR35-MW37 0.5 U

IR35-MW38 0.5 U

IR35-MW47 1.2 J

IR35-MW49 7 J

IR35-MW55 1.4 J

IR35-MW60 0.5 U

IR35-MW62 9.4 J

IR35-MW66 1.3

IR35-MW72 0.5 UJ

IR35-MW73 1.7 J

IR35-MW74 0.5 U

IR35-MW81 1.8

Base Boundary
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Figure 5-7
Vinyl Chloride Concentrations (24 to 46 feet bgs)

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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Legend

�� Intermediate Monitoring Well
Note:
- All concentrations are reported in µg/L.  Contours have
  been interpolated between monitoring well locations.  Actual 
  conditions may differ from those shown on this figure.
- Highlighted values exceed groundwater standards

NCGWQS for Vinyl Chloride is 0.015 µg\L

Isoconcentration contours (dashed where inferred)0.5

Road Centerline

Approximate location of pilot study

Base Boundary

!( DPT Sample Locations

Station Vinyl chloride

IS100 3.55

IS101 3.26

IS102 0.4 U

IS103 0.4 U

IS104 1.58

IS105 2.05

IS106 0.4 U

IS107 0.4 U

IS108 0.85 J

IS109 1.13

IS110 0.4 U

IS111 0.4 U

IS112 0.4 U

IS113 0.73

IS114 2.31

IS115 0.4 U

IS116 0.4 U

IS117 1.17

IS118 2.69

IS119 1.07

IS200 0.5 U

IS201 0.5 U

IS202 0.5 U

IS203 0.5 U

IS204 0.5 U
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Station Vinyl chloride

IR35-MW09IW 0.31 J
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IR35-MW29IW 1.5

IR35-MW30IW 0.91

IR35-MW31IW 2

IR35-MW32IW 3.6

IR35-MW34IW 0.5 U

IR35-MW37IW 0.5 U

IR35-MW38IW 0.5 U
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IR35-MW47IW 1.6 J
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IR35-MW55IW 6.6 J

IR35-MW60IW 0.5 U

IR35-MW63IW 0.5 UJ

IR35-MW64IW 6.7 J

IR35-MW68IW 1

IR35-MW69IW 0.5 U

IR35-MW70IW 0.5 U

IR35-MW71IW 0.5 U

IR35-MW72IW 12 J

IR35-MW73IW 250 J

IR35-MW74IW 24 J

IR35-MW80IW 1.8

IR35-MW81IW 1.8
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6.0 Contaminant Fate and Transport 

The fate and transport of compounds in soil and groundwater at Site 35 are discussed in this 
section and are described to support the nature and extent of contamination section and 
ecological risk assessment in progress, and to aid in defining remedial alternatives. 

6.1 Contaminant Mobility and Persistence 
The probable behavior of contaminants at the Site is determined by their physical, chemical, 
and biological interaction with the environment. The mobility and persistence of chemicals 
in the environment are two key characteristics in determining probable behavior. Mobility is 
the potential for a chemical to migrate from a site, and persistence is a measure of how long 
a chemical will remain in the environment. Mobility and persistence of chemicals depend 
both on the physical and chemical characteristics of the contaminants and those of the 
hydrogeologic units. One important aspect of understanding the mobility and persistence of 
site contaminants is their predominant role in the evaluation of the extent at which natural 
attenuation is occurring at the site.  

Natural attenuation, as defined by the EPA Office of Research and Development and Office 
of Solid Waste and Emergency Response, is “the biodegradation, dispersion, dilution, 
sorption, volatilization, and/or chemical and biochemical stabilization of contaminants to 
effectively reduce contaminant toxicity, mobility, or volume to levels that are protective of 
human health and the environment.” (USEPA, 1999). These natural attenuation processes 
are described further in the following sections. 

6.1.1 Contaminant Groups 
Organic constituents have been detected in groundwater at this Site. As discussed in Section 
5, the predominant site-related contaminants are chlorinated VOCs; however, a benzene 
plume from fuel-related hydrocarbon contamination also persists at the Site. The fate and 
transport of the three most prevalent chlorinated compounds detected at Site 35 (TCE,  
cis-1,2-DCE, and vinyl chloride) are discussed in the following sections. 

6.1.2 Physical and Chemical Properties of Representative Compounds 
Various basic physical and chemical properties affect the transport of chemicals in the 
environment a t this Site. The following are considered to be the most important properties: 

− Sorption 
− Volatilization 
− Degradation 
− Bioaccumulation 
− Liquids in non-aqueous phases 

The following general and chemical-specific profiles briefly describe how the chemical and 
physical properties (i.e., water solubility and specific gravity) of the site-related organic 
compounds affect their mobility and persistence in the environment. Table 6-1 contains data 



6 – CONTAMINANT FATE AND TRANSPORT 

P:\EBL\Navy Clean\OU 10 (Site 35)\RI\2006 Amended RI\Amended RI Report\Text\Site 35 RI - DRAFT 10-27-06.doc 6-2 

for the representative chemicals on the physical and chemical properties that are relevant to 
fate and transport. Table 5-3 contains data on pH, conductivity, temperature, dissolved 
oxygen, ORP, and turbidity in groundwater obtained during sampling at Site 35. The 
processes acting on the site-related chlorinated VOCs are briefly described below. 

6.1.2.1 Sorption 
Sorption is the tendency for chemicals to adsorb to and desorb from materials in the media 
through which the contaminants are being transported. The subsurface materials likely to 
sorb chemicals typically are clays and organic material. The soils and sediments beneath 
Site 35 consist mainly of fine sand, trace to some silt, and trace to little clay. This material 
would be less likely to sorb chemicals.  

The conventional measure of sorption is the distribution coefficient (Kd) of soil and geologic 
material for the chemical. The Kd for organic chemicals is the product of a partition 
coefficient (Koc) of the chemical and the fraction of organic carbon (foc) in the soil. In general, 
chemicals with a Koc greater than 10,000 milliliters per gram (ml/g), or a log Koc greater than 
5 (for example, many SVOCs) have high degrees of adsorption and consequentially low 
mobility, whereas chemicals with a Koc lower than 1,000 ml/g or log Koc lower than 3 (for 
example, many VOCs) have lower degrees of adsorption and consequentially higher 
mobility.  

Of all the site-related chlorinated VOCs, TCE has the highest log Koc, thus a greater tendency 
for sorption relative to the other site-related chlorinated VOCs. Vinyl chloride has the lowest 
log Koc, thus a lower tendency for sorption relative to the other site-related chlorinated 
VOCs. All three of the VOCs listed have similar log Koc values and all are considered to 
have a medium to high mobility in soil. Chlorinated VOCs in the non-aqueous and aqueous 
phase generally do not tend to partition into soil, but will remain or partition into the non-
aqueous and aqueous liquids. The high mobility of these compounds indicates that leaching 
from soil to groundwater is likely. A higher Koc also contributes to greater bioaccumulation.  

The migration rates of different dissolved contaminants vary depending on a chemical’s 
degree of adsorption. As a first estimate, dissolved contaminants will move at the rate of 
groundwater flow, or by advection. 

Hydraulic conductivity tests performed at Site 35 indicate that the average hydraulic 
conductivity value for the shallow aquifer zone 0.628 ft/day, the average hydraulic 
conductivity for the intermediate aquifer zone is approximately 4.2 ft/day, and the average 
hydraulic conductivity for the deep aquifer zone is approximately 6.5 feet/day. Using 
effective porosity values for silts and sands in the range of 25 to 50 percent (Freeze and 
Cherry, 1979), seepage velocity within the shallow zone was determined to be in the range 
of 0.006 ft/day to 0.013 ft/day (2.3 to 4.6 feet/year), and seepage velocity within the more 
conductive intermediate and deep zones was determined to be in the range of 0.07 ft/day to 
0.13 ft/day (24.5 to 49.1 feet/year). 

Typically, contaminants will not move as rapidly as the groundwater because of adsorption 
of the contaminant on the geologic media. For each contaminant detected at the Site, it is 
theoretically possible to calculate a retardation coefficient, which is an estimate of the degree 
to which the contaminant is slowed by adsorption in relation to the groundwater-flow 
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velocity. Soil retardation coefficients for VOCs at Site 35 are listed in Table 6-2. The 
retardation coefficient is calculated according to the following equation: 

 R = 1 + pb x Kd / ne 

where:  

R = Retardation coefficient (dimensionless) 
pb = Bulk density (gm/cm3) 
Kd = Distribution coefficient (ml/gm) 
ne = Effective porosity (dimensionless) 

The effect of retardation is estimated by dividing the groundwater-flow velocity by R, which 
provides a value of migration that is either equal to the flow rate (in the case of no 
retardation) or less than the flow rate (in the presence of retardation). 

For the reasons discussed earlier in this section, estimates of the rates of contaminant 
migration are approximate and the estimates of R have an even greater level of uncertainty 
than do the estimates of the rates of groundwater flow.  

6.1.2.2 Volatilization 
Volatilization is the tendency for some chemicals, particularly VOCs, to change from a 
liquid or adsorbed state to a gas. A conventional measure of volatility is Henry’s Law 
Constant (Kh). Values of Kh for the representative chemicals are provided in Table 6-1. 

Compounds with Kh values higher than 10-3 atmosphere-cubic meter per mole (atm-m3/M) 
(for example, TCE, cis-1,2-DCE and vinyl chloride) are expected to volatilize readily from 
water to air, whereas those with Kh values lower than 10-5 atm-m3/M are relatively non-
volatile.  

The dominant process for removing chlorinated VOCs from shallow soil is volatilization 
into the atmosphere, indicated by this chemical group’s relatively high vapor pressure and 
Kh. For this reason, chlorinated VOCs infrequently occur in shallow soil. Chlorinated VOCs 
in shallow groundwater will likely volatilize into soil gas overlying the water table. The 
vapor pressure and Kh indicate that of the three site-related CVOCs, vinyl chloride will 
volatilize at a significantly greater rate than the others, followed by cis-1,2-DCE, and TCE. 

Once in the atmosphere, chlorinated VOCs tend to remain in the gas phase. Some of the 
gaseous chlorinated VOCs, however, may be solubilized in water and fall as rain. 

6.1.2.3 Degradation 
Degradation is the transformation of one chemical to another either biotically 
(biodegradation) or abiotically through such processes as hydrolysis and photolysis. 
Biodegradation occurs when microorganisms convert one chemical to another as part of 
their respiration process. Hydrolysis is the reaction of a chemical with water and photolysis 
is the result of exposing the chemical to light. 

Degradation is commonly expressed as a half-life that composites the degradation by 
whatever processes may be operating. Estimates of half-lives for the representative 
chemicals are provided in Table 6-1. 
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Chlorinated VOCs can undergo biodegradation through three different pathways: use as an 
electron acceptor (reductive dechlorination) which occurs under anaerobic conditions, use 
as an electron donor (oxidation), or co-metabolism. 

The most significant biodegradation process for TCE and cis-1,2-DCE occurs via reductive 
dechlorination (EPA, 1998). During reductive dechlorination, which is usually microbially- 
mediated, chlorinated VOCs serve as electron acceptors contingent on the availability of an 
adequate supply of electron donors. Anthropogenic (that is, fuel hydrocarbons, landfill 
leachate, etc.) or natural organic carbon sources act as electron donors. A chlorine atom is 
removed from the chlorinated VOC during the process and is replaced with a hydrogen 
atom. Chlorinated VOCs are eventually transformed into innocuous byproducts, such as 
carbon dioxide, ethane, ethene, and water, as shown on Figure 6-1. 

The rate of reductive dechlorination appears to decrease significantly as the degree of 
chlorination decreases. Thus, TCE tends to degrade more rapidly than cis-1,2-DCE and vinyl 
chloride. These less chlorinated compounds have been found to degrade as electron donors 
under aerobic conditions.  

Concentrations of parent (TCE at Site 35) and daughter products (cis-1,2-DCE and vinyl 
chloride at Site 35) and concentrations of NAIPs are used to determine whether reductive 
dechlorination is occurring at a site. The EPA guidance document provides guidelines to 
determine whether concentrations of these compounds are low or high enough to suggest 
that reductive dechlorination or another biodegradation process is occurring at a site 
(USEPA, 1999). 

Concentrations of daughter products and chloride ions that are greater than background 
concentrations or that increase downgradient through the plume indicate that reductive 
dechlorination may be occurring. Low concentrations of DO, nitrate, ferric (III) iron, sulfate, 
and carbon dioxide also suggest reductive dechlorination is occurring. High concentrations 
of TOC and dissolved hydrogen are also indicative of active reductive dechlorination.  

In addition to reductive dechlorination, cis-1,2-DCE and vinyl chloride may also degrade 
via oxidation. Increased concentrations of carbon dioxide, DO, dissolved hydrogen, and 
alkalinity above background concentrations may indicate that oxidation, as opposed to 
reduction, of these compounds is occurring. Ethene and ethane concentrations in excess of 
those indicated in the USEPA guidance document (USEPA, 1999) would indicate that 
reductive dechlorination is acting on vinyl chloride. Ethene and ethane were not detected in 
any groundwater samples collected during the Site 35 Amended RI monitoring events.  

6.1.2.4 Bioaccumulation 
Bioaccumulation is the process of chemicals adsorbing to and accumulating in plants and 
the organ tissue of animals. SVOCs tend to have higher Kow values and CVOCs tend to have 
lower octanol-water partition coefficient (Kow) values. This would indicate that VOCs would 
tend to remain in the aqueous phase and would not readily bioaccumulate. 

The more highly chlorinated VOCs at Site 35, such as TCE, will tend to bioaccumulate 
slightly more readily than less chlorinated VOCs, such as cis-1,2-DCE and vinyl chloride, 
which have a lower Kow values. 
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6.1.2.5 Non-Aqueous Phase Liquids 
Because of their relatively low solubility, chlorinated VOCs, with the exception of vinyl 
chloride, can occur in aquifers as dense non-aqueous phase liquids (DNAPLs) when present 
in the undissolved free-phase form. They are referred to as dense because they are denser 
than water when present in free-phase and, therefore, will sink through the aquifer. The 
DNAPL will slowly partition (dissolve) into the surrounding groundwater at a rate and 
concentration dependent on the solubility of the compound, temperature, chemical 
characteristics of the groundwater, and other factors. 

Dissolved concentrations of chlorinated VOCs in groundwater at approximately 1 to 
5 percent of a compound’s solubility would suggest the presence of DNAPL in the 
subsurface. The maximum concentrations of TCE, cis-1,2-DCE, and vinyl chloride observed 
in the April, June, and August 2006 monitoring well sampling events at Site 35 were 
180 µg/L (35-MW55IW), 760 µg/L (35-MW72IW) and 250 µg/L (35-MW73IW), respectively. 
All of these compounds were present at concentrations less than 1 percent of their respective 
solubilities, indicating that the presence of DNAPL TCE, cis-1,2-DCE, and vinyl chloride are 
not likely. It should be noted that DNAPL has not historically been observed at the Site. 

LNAPL associated with fuel-hydrocarbon contamination at the Site has historically been 
observed in 35-MW67, located north of Building G480 in the identified BTEX “hot spot” 
area. As with DNAPLs, LNAPLs will slowly dissolve into the surrounding groundwater at a 
rate and concentration dependent on the solubility of the compound, temperature, chemical 
characteristics of the groundwater, and other factors. LNAPL was observed in 35-MW67 
during the April and June 2006 sampling events. The maximum concentration of benzene 
observed during the monitoring well sampling events at Site 35 was 22 µg/L (35-MW29), 
which is less than 1 percent of its solubility, indicating that the free product is not currently 
dissolving in groundwater.  

6.1.3 Physical Properties of the Aquifer  
The following physical mechanisms are considered to be the most important aquifer 
properties in controlling the fate and transport of contaminants dissolved in groundwater 
during migration: 

− Advection 
− Dispersion 

Advection is the transport of dissolved contaminants by the bulk motion of flowing 
groundwater. It is the primary transport mechanism for dissolved contamination along the 
hydraulic gradient. Advection controls the rate and direction of contaminant migration. The 
average groundwater flow velocity at Site 35 has been calculated to range from 1.4 to 16.4 
feet/year in the shallow aquifer zone, 11 to 84 feet/year in the intermediate aquifer zone, 
and 1.5 to 91 feet/year in the deep aquifer zone. Within the developed area of Site 35 (west 
of and including the US Highway 17 Bypass) a slight downward potential exists between 
the shallow and intermediate aquifer zones (0.003 ft/ft) and between the intermediate and 
deep aquifer zones (0.017 ft/ft). Within the wetland area of Site 35 (west of Brinson Creek), 
an upward potential exists, averaging 0.053 ft/ft between all three aquifer zones.  
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Dispersion is the spreading of dissolved contaminants from the path they would be 
expected to follow during advection. It results from the spatial variation in aquifer 
permeability, fluid mixing, and molecular diffusion. Dispersion primarily controls the 
concentration of the contaminant at any point in the flow system. 

Dispersion occurs in moving groundwater because of local variations in flow velocities 
caused by the variability of the hydraulic conductivity of the porous media. Typically, the 
degree of dispersion is greater in the direction of water flow than in directions perpendicu-
lar to it. The concentrations of the chemicals at the center of the contaminant plume will 
decrease as dispersion dilutes the contaminant mass. Some contaminants will migrate more 
rapidly than the center of mass of the concentration and some will migrate more slowly. The 
center of mass would move at the rate estimated by dividing the groundwater-flow velocity 
by the retardation coefficient of the migrating chemical, as described earlier. 

6.2 Contaminant Migration for Site 35 
This section discusses the likely site-specific source area(s) at Site 35 and potential 
mechanisms for contaminant release and migration from that area. The discussion is 
organized by media within the site that may experience contaminant transport. 

Fundamental to describing fate and transport at the Site is the conceptual site model (CSM), 
which is described in this section. The CSM qualitatively defines the various contaminant 
sources, release mechanisms, relative rates of migration and persistence of contaminants, 
and migration pathways for contaminants at the site. 

6.2.1 Source Areas 
Based on field investigations associated with the Amended RI, the highest contaminant 
concentrations are located in two primary areas: (1) the area east of Building G533 and south 
of Building TC342 and (2) the area extending from east of Building G480 (former Fuel Farm 
area) to Brinson Creek. Contaminants detected in the shallow and intermediate aquifer 
zones (primarily TCE, cis-1,2- DCE, and vinyl chloride) appear to originate either 
immediately northeast of Building G533 or immediately southeast of Building G480 (former 
Fuel Farm area). The contamination appears to be the result of historic activities conducted 
at Site 35, as the area east of Building G533 was reportedly used for weapons cleaning and 
the area southeast of Building G480 was the former location of Building TC474, a vehicle 
maintenance garage. These findings support conclusions drawn by previous site 
investigations. 

6.2.2 Releases from Soil to the Atmosphere 
Chlorinated VOCs were historically detected in subsurface soils in a few areas of Site 35. 
Impacted soil was removed from 1995 to 1996 (OHM, 1997), and subsequent soil sampling 
has not identified chlorinated VOCs remaining in subsurface soils. However, volatilization, 
which is the primary mechanism for releasing volatile contaminants from soil to the 
atmosphere, may be considered part of the potential contaminant release at Site 35.  
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6.2.3 Releases from Soil to Groundwater 
Percolation of precipitation through the unsaturated soil can dissolve contaminants and 
strip them from soil, then transport them to the underlying groundwater. Thus, surface and 
subsurface soil can serve as sources of contaminants to groundwater. 

6.2.4 Migration of Contaminants in Groundwater 
This section addresses the migration of contaminants within the shallow and intermediate 
aquifer zones and any potential for downward migration into the deep aquifer zone or 
lateral migration through the shallow and intermediate aquifer zones to downgradient 
surface water bodies.  

6.2.4.1 General Conceptual Model of Groundwater Flow 

Recharge to the Groundwater System   
Stormwater runoff at Site 35 tends to drain northeast into Brinson Creek. Precipitation that 
falls within the vicinity of Site 35 will run off the surface of the ground toward the storm 
sewer system, evaporate or transpire into the air, or infiltrate the ground surface. Most 
runoff will occur in the vicinity of buildings, roadways, and paved areas at Site 35. 
Stormwater runoff is collected and conveyed via manmade drainage ditches, storm drains, 
or catch basins, ultimately discharging to Brinson Creek. Most infiltration occurs in areas of 
the Site that are grass or gravel covered and the ground is flat or has only a low slope 
(comprising the majority of  Site 35). Much of the area within the US Highway 17 Bypass 
ROW is grass covered; however, the shoulders are steeply sloped which causes the majority 
of precipitation to run off. Precipitation that falls within the wetland area west of Brinson 
Creek infiltrates into the subsurface or evaporates. Any infiltrating water moves by gravity 
downward through the unsaturated soil. At some depth, the infiltrating water reaches the 
water table and enters the shallow groundwater system. 

Hydrogeology of the Shallow, Intermediate, and Deep Aquifer Units 
In general, the Site stratigraphy includes fine sands, silts, and clays of the Undifferentiated 
Formation (shallow aquifer zones); the silts and clays of the Belgrade Formation; the 
calcareous sands and shells and semi-confining layers of the River Bend Formation 
(intermediate and deep aquifer zone) 

The uppermost sediments beneath Site 35 consist of fine to medium grained, medium dense 
sands with a lesser amount of silt and clay, present to a depth of approximately 3 feet bgs. 
Thin , discontinuous lenses of silt and clay are apparent at the base of this sand layer. These 
lenses exhibit a typical thickness of 0.1- 0.5 ft.  Immediately under this layer is the Belgrade 
Formation, consisting of a plastic, silty clay layer approximately 5-7 ft thick. 

Below the Belgrade, is the River Bend Formation, consisting of sands, silt, shell and fossil 
fragments, with trace amounts of clay. The thickness of this layer is variable across the Site.  
The River Bend Formation is the upper portion of the Castle Hayne aquifer system.   

The depth to groundwater at Site 35 generally ranges from 5 to 14 feet bgs in all three 
aquifer zones within the developed area (west of and including the US Highway 17 Bypass). 
Within the wetland area (west of Brinson Creek), the depth to groundwater is shallow, 
generally less than 5 feet bgs in the shallow and intermediate aquifer zones. Groundwater 
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flow across the Site is to the northeast. Well pairs between the shallow and intermediate 
aquifer zones and the intermediate and deep aquifer zones show vertical groundwater flow 
potential in a slight downward direction in the developed area of Site 35 and in an upward 
direction in the wetland area. Based upon groundwater flow direction and calculated 
vertical potentials, groundwater within the shallow aquifer zone appears to be discharging 
to Brinson Creek, while groundwater within the intermediate and deep aquifer zones 
appears to be discharging to the New River, located approximately 3,640 feet east of Brinson 
Creek. 

Discharge from the Groundwater System 
VOCs were generally present in relatively low concentrations in the shallow aquifer zone at 
Site 35 during the Amended RI monitoring well sampling events. Two distinct VOC plumes 
are present within the shallow aquifer zone, which appear to be associated with (1) weapons 
cleaning activities conducted in the field east of Building G533 and (2) vehicle maintenance 
activities conducted at former Building TC474 located southeast of Building G480 and the 
former Fuel Farm area. The VOC plume associated with Building G533 generally extends 
from the paved area east of Building G530 to just south of Building TC342. The VOC plume 
associated with the former Fuel Farm area generally extends from east of Building G480 to 
Brinson Creek. However, the upgradient extent of vinyl chloride is slightly larger, extending 
further south and west of Building G480. 

Higher VOC concentrations were detected in the intermediate aquifer zone at Site 35 during 
the Amended RI monitoring well sampling events. Similar to the shallow aquifer zone, two 
distinct VOC plumes are present within the intermediate aquifer zone, which appear to be 
associated with Building G533 and the former Fuel Farm area. The VOC plume associated 
with Building G533 extends from the paved area east of Building G530 to the area around 
Building TC342. The VOC plume associated with the former Fuel Farm area generally 
extends from Building G640 to Brinson Creek. 

The presence of VOCs within the shallow and intermediate aquifer zones during the 
Amended RI monitoring well sampling events and the groundwater flow direction within 
both zones suggests that the plume is migrating towards Brinson Creek (shallow aquifer 
zone) and the New River (deep aquifer zone). However, surface water and sediment data 
collected between 1998 and 2004 has not identified chlorinated VOCs in Brinson Creek. 
Further, groundwater data collected during the Amended RI did not identify chlorinated 
VOCs in groundwater east of Brinson Creek.  

6.2.4.2 Conceptual Model of Contaminant Transport 
Previous sections have described how contamination was released and transported to the 
groundwater and how groundwater moves at the Site. In this section, the migration of 
contaminants in groundwater at Site 35 is described. First, the upgradient contamination 
conditions are discussed. These conditions provide a background against which possible 
effects of the Site on the groundwater can be evaluated. Then the migration of 
contamination through the groundwater underlying the Site and the likely effects of the Site 
on the groundwater, including biological and abiotic degradation, are discussed. Finally, the 
potential for discharge of contaminated groundwater to surface water is discussed. 
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Upgradient Groundwater 
Groundwater flow in the shallow, intermediate, and deep aquifer zones upgradient of 
Site 35 is generally to the northeast. VOCs were not detected at concentrations exceeding 
their respective NCGWQS in upgradient (southwest of Building G533) monitoring wells in 
the shallow, intermediate, or deep aquifer zones.  

Source Area Groundwater 
Chlorinated VOC impacted groundwater at Site 35 exists in the shallow aquifer zone, but is 
most prevalent in the intermediate aquifer zone. Generally, VOC impacted groundwater is 
not present within the deep aquifer zone. The exception to this is at 35-MW72DW, located in 
the former pilot study area, in which vinyl chloride was detected just above it NCGWQS.  

Based upon groundwater flow direction, migration of VOCs appears to be northeast toward 
Brinson Creek in the shallow aquifer zone and toward the New River in the intermediate 
and deep aquifer zones. A factor that would decrease the apparent migration rate of 
contaminants in groundwater is degradation, biological or otherwise. The presence of cis-
1,2-DCE, trans-1,2-DCE, and vinyl chloride in the vast majority of wells at Site 35 during the 
Amended RI sampling events indicates that TCE is actively degrading. The mass 
concentrations of daughter products are similar to TCE concentrations in most cases.  

Vertical migration of the VOCs is occurring between the shallow and intermediate aquifer 
zones at Site 35 as evidenced by the presence of VOCs in wells screened in the intermediate 
aquifer zone. As discussed in Section 3.3.2, slight downward vertical potential have been 
determined between the shallow and intermediate aquifer zones. In general, VOCs do not 
appear to be migrating between the intermediate and deep aquifer zones. The Castle Hayne 
confining unit at Site 35 appears to be an effective barrier to contaminant transport to 
monitoring wells screened in the deep aquifer zone. Vinyl chloride was reported above its 
NCGWQS as deep as 58 feet bgs in 35-MW72DW, located in the former pilot study area. 
However, VOCs were not detected above their NCGWQS in samples collected from 
monitoring wells screened from approximately 60 to 65 feet bgs (35-MW30DW and 35-
MW80DW), located upgradient of 35-MW72DW.  

Downgradient Groundwater 
Site 35 is bordered downgradient by Brinson Creek, which is the ultimate receptor for nearly 
all surface water and groundwater in the shallow aquifer zone associated with the Site. The 
New River appears to be the ultimate receptor for groundwater in the intermediate and 
deep aquifer zones at Site 35. Multiple shallow and intermediate monitoring wells located 
adjacent to Brinson Creek were sampled during the Amended RI field activities. Within the 
shallow and intermediate aquifer zones, TCE and its daughter products were detected 
above their NCGWQS in several monitoring wells located less than 150 feet from Brinson 
Creek. No VOCs were detected in monitoring wells located east of Brinson Creek. The 
presence of cis-1,2-DCE, trans-1,2-DCE and vinyl chloride in monitoring wells west of 
Brinson Creek indicates that TCE is actively degrading downgradient of Site 35. 
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6.3 BIOCHLOR Modeling 
Predictive modeling was conducted as part of the Amended RI to evaluate the time for 
groundwater impacts to achieve NCGWQS via natural attenuation and the potential for 
chlorinated VOC concentrations to reach Brinson Creek. Groundwater fate and transport 
modeling was performed for Site 35 using BIOCHLOR Version 2.2 (Aziz, et al., 2002).  

BIOCHLOR is a screening level model that utilizes the three dimensional analytical model 
by Domenico (1987). BIOCHLOR can simulate one-dimensional advection, three-
dimensional dispersion, linear adsorption, and biotransformation via reductive 
dechlorination. Reductive dechlorination is assumed to occur under anaerobic conditions 
and dissolved solvent degradation is assumed to follow a sequential first-order decay 
process. 

It should be noted the model used in this evaluation is a screening level model and is meant 
to be used only as a decision-making tool. Further, the model is not designed to account for 
complexities such as multiple source areas, the presence of additional carbon sources (such 
as petroleum products) and previously implemented remedial actions. Therefore, results of 
the model evaluation should only be used as estimates when evaluating remedial 
technologies and not as actual future concentrations. 

6.3.1 Model Development 
For purposes of this evaluation, only the flow path in the intermediate aquifer was modeled, 
as chlorinated VOC concentrations are low in the surficial and deep aquifers. The flow path 
was selected parallel to the estimated groundwater flow path from the source area to a 
potential point of discharge at the New River. The intent of flow path selection was to select 
a flow path along the centerline of the chlorinated VOC plume. Based on a comparison of 
current and historical data, the model was set up with a plume centerline that runs from 35-
MW30IW (source area) northeast to monitoring well 35-MW19IW/35-MW73IW under 
Brinson Creek to the New River. For purposes of this model, intermediate groundwater is 
assumed to discharge to New River rather than Brinson Creek. Monitoring well 35-
MW19IW was destroyed during construction of the US Highway 17 Bypass in 2004 and was 
replaced by 36-MW73IW in 2002. This flow path reaches Brinson Creek approximately 1,350 
feet downgradient of the source area and the New River approximately 4,990 feet 
downgradient of the source area.  

6.3.2 BIOCHLOR Model Calibration 
The pilot study conducted from 2003 to 2005 achieved 72 to 85 percent total VOC reduction 
in the vicinity of well 35-MW73IW (Figure 5-3). As a result, groundwater data collected 
downgradient of the pilot study area during the Amended RI sampling event in 2006 does 
not represent groundwater concentrations which would result solely from natural 
attenuation. Therefore, the model was calibrated to groundwater concentrations along the 
plume centerline based on 1996 groundwater data collected during the Supplemental 
Groundwater Investigation (Baker, 1996).  

Model inputs include: the source area decay coefficient, constituent half-life (biological 
decay rate), release date, initial source area concentration, source zone width and thickness, 
soil density, fraction organic carbon, constituent partition coefficients, aquifer hydraulic 
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conductivity, hydraulic gradient, effective porosity, and longitudinal dispersivity. The 
individual decay coefficients for the model were estimated by model calibration using 
constituent half-lives. Initial source area concentrations were also estimated by model 
calibration.  

The BIOCHLOR model can be set up to include up to two biodegradation zones. This allows 
the individual decay constants to be varied within the plume. A two-zone model is 
appropriate for plumes that undergo rapid biodegradation near the source area, but lower 
rates of degradation further downgradient. However, a two zone model can only be used 
when the plume is at steady state near the source area, meaning the source is constant. This 
assumption is not appropriate for plumes where source area concentrations are relatively 
low and DNAPL is not present. 

The Site 35 model was set up as a single zone model such that decay coefficients 
(determined by constituent half-lives) remained constant in the upgradient and 
downgradient portions of the plume. The single zone approach was chosen following 
review of the concentration profiles along the plume centerline. 

Historical time-series data was used to estimate the source area decay rate. The decay rate 
was estimated by plotting constituent concentrations in monitoring well 35-MW30IW on a 
logarithmic scale versus time and fitting a trendline. The slope of the trendline is the 
estimated source area decay rate. The source area decay rate was estimated from this 
calculation to be 0.1 per year.  

The initial source concentrations for TCE (13,600 µg/L), cis-1,2-DCE (31,000 µg/L), and 
vinyl chloride (0 µg/L) were based on a release date of 1957, when a release in an 
underground distribution line was reported. 

The half-lives estimated through model calibration were 3.7 years for TCE, 2.0 years for cis-
1,2-DCE and 0.01 years for vinyl chloride. These half-lives are generally within the range of 
published literature values.  

Model inputs and the results of the model calibration are shown in the calibration run 
included in Table 6-3 and Appendix G. The constituent concentrations detected in each well 
in 1996 generally match the constituent concentrations predicted by the model. The 
calibration was also compared to groundwater data collected in 2006, as shown on Tables  
5-4, 5-5, and 5-6. Predicted contaminant concentrations in source area well 35-MW30IW are 
consistent with actual concentrations observed in 2006. However, predicted and actual 
concentrations in downgradient well 35-MW73IW can not be directly compared due to the 
effects of the pilot study on downgradient groundwater concentrations. 

6.3.3 BIOCHLOR Model Prediction 
The calibrated model was used to predict constituent concentrations and the maximum 
plume extent for each constituent at dates of 2016 (10 years from present), 2026 (20 years 
from present), 2036 (30 years from present), and 2046 (40 years from present). The results are 
summarized in Table 6-4 and the model runs are provided in Appendix G.  

The model predicts TCE, cis-1,2-DCE, and vinyl chloride will each attenuate below the 
NCGWQS within the next 20 to 40 years. Specifically, the model predicts TCE will fall below 
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the NCGWQS of 2.8 µg/L within approximately the next 40 years, cis-1,2-DCE  will fall 
below the NCGWQS of 70 µg/L within approximately the next 20 years, and vinyl chloride 
concentrations will fall below the groundwater standard of 0.015 µg/L within 
approximately the next 40 years. It should be noted, however, the presence of petroleum 
compounds within the aquifer may speed reductive dechlorination by acting as an 
additional carbon source.  

In addition, the model predicts TCE groundwater concentrations will not reach the New 
River above the surface water standard of TCE (92.4 µg/L) in the future. TCE concentrations 
below Brinson Creek may exceed the surface water standard in the near future, but will 
attenuate to below the surface water standard within approximately four years. In addition, 
as mentioned previously, groundwater from this aquifer is not expected to discharge to 
Brinson Creek and the predicted concentration does not account for the effects of the pilot 
study or in-stream dilution. Based on these considerations, the surface water TCE 
concentration in Brinson Creek is not expected to exceed surface water standards. The 
predicted cis-1,2-DCE and vinyl chloride groundwater concentrations at the New River and 
beneath Brinson Creek do not exceed their respective surface water standards of 13,000 
µg/L and 525 µg/L and are not likely to exceed these criteria in the future. 

It should be noted that the predicted concentrations are based on groundwater data 
collected prior to corrective action at Site 35. As mentioned previously, remedial measures 
have been successful in reducing chlorinated VOC concentrations within the downgradient 
plume. Therefore, constituent concentrations may attenuate more quickly than predicted by 
the model. 

 



  

Tables 



Half-Life Range (days)
Soil Groundwater Surface Water

Low High Low High Low High
Trichloroethene 131.39 (1) 1.46 (1) 1100 (1) 57.8 (1) 0.00892 (3) NA 2.10 (3) 2.42 (3) 180 (2) 365 (2) 320 (2) 1,640 (2) 180 (2) 365 (2)

Cis-1,2-Dichloroethene 96.94 (1) 1.28 (3) 3500 (3) 200 (3) 0.0075 (3) NA 1.50 (3) 1.86 (3) 28 (2) 180 (2) 56 (2) 2,875 (2) 28 (2) 180 (2) 

Vinyl Chloride 62.50 (4) 0.91 (4) 1100 (4) 2660 (4) 0.0265 (4) NA 0.39 (4) 0.60 (4)

  Koc  =  Organic carbon partition coefficient
  Kow  =  Octanol-water partition coefficient
  Kh= Henry's Law Constant
  NA   =  Indicates parameter not appropriate for the chemical  
  g/mole - grams per mole
  mg/L - milligrams per liter
  mm Hg - millimeters of Mercury
  atm-m3/mole - atmosphere-cubic meter per mole
  ml/g - milliliters per gram

Data sources:
  (1)  Montgomery and Welkom.  1989.  Groundwater Chemicals Desk Reference.  Volume 1.
  (2)  Howard, Ph. H. et al.  1991.  Handbook of Environmental Degradation Rates.
  (3) United States Environmental Protection Agency. October 1990. Subsurface Contamination Reference Guide.
  (4) Montgomery, John H. 1996. Groundwater Chemicals Desk Reference. Second Edition.
  (5) Montgomery, John H. Groundwater Chemicals Desk Reference. Third Edition.

Water 
Solubility 

(mg/L)
Log Kow 

(ml/g)
Vapor Pressure 
(mm Hg @ 25oC)

Kh 

(atm-m3/mole) kPa

Log Koc 

(ml/g)

Rapid (5) 18 (5) 0.0194 (5)

TABLE 6-1
Physical, Chemical and Half-Life Data of Representative Chemicals
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Chemical

Molecular 
Weight 
(g/mole)

Specific 
Gravity 

(unitless)



Chemicals  Log Koc  Kd  R

Trichloroethene 2.1 0.15 1.8

Cis-1,2-Dichloroethene 1.5 0.04 1.2

Vinyl Chloride 0.39 0.00 1.0

Koc = Organic carbon partition coefficient
Kd = Distribution coefficient 
R = Retardation coefficient = 1 + Kd x pb / ne

pb = Soil bulk density = 1.85 grams per cubic centimeter
ne = Effective porosity = 0.35
NA = Not applicable; Kd provided 
For organics, Kd = Koc x fraction of organic carbon, estimated to be 0.0012 for soil based on site-specific measurements
cited in Woodward-Clyde, et. al., August 1990. Multimedia exposure Assessment Model (Multimed) for 
Evaluating the Land Disposal of Wastes -- Model Theory.

TABLE 6-2
Soil Retardation Coefficients for Representative Chemicals
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina



TABLE 6-3
Summary of BIOCHLOR Input and Calibration
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Input Parameters

Parameter Value Units

Hydraulic Conductivity 0.002 cm/sec

Hydraulic Gradient 0.008 ft/ft

Effective Porosity 0.2 -

Longitudinal Dispersivity 26.891 ft 

Transverse Dispersivity Ratio 0.05 -

Vertical Dispersivity Ratio 1.E-99 -

Soil Bulk Density 1.6 kg/L

Fraction Organic Carbon 0.001 -

PCE Partition Coefficient 426 L/kg

TCE Partition Coefficient 130 L/kg

DCE Partition Coefficient 125 L/kg

VC Partition Coefficient 30 L/kg

Ethene Partition Coefficient 302 L/kg

TCE Half-Life 3.7 years

DCE Half-Life 2.0 years

VC Half-Life 0.01 years

Simulation Time 39 years

Model Area Width 600 ft

Modeled Area Length 4990 ft

Source Thickness in Saturated Zone 20 ft

Width 250 ft 

Source Area Decay Rate 0.1 1/yr

Initial TCE Concentration 13,600 µg/L

Initial DCE Concentration 31,000 µg/L

Initial VC Concentration 0 µg/L

Model calibration

Release date of 1957 based on site history

Potential plume width

Estimated based on site conditions; model calibration

Distance along plume centerline from source to New River

Estimated based on site conditions; model calibration

Estimated source width; model calibration

Estimated based on historical data

BIOCHLOR Default Value

BIOCHLOR Default Value

Literature values; model calibration

Literature values; model calibration

Typical of site soils; model calibration

BIOCHLOR Default Value

BIOCHLOR Default Value

BIOCHLOR Default Value

Estimated based on site conditions; model calibration

Estimated based on site conditions; model calibration

Basis

Model calibration

Conservatively assumes little vertical dispersion

Typical of site soils; model calibration

Typical of site soils; model calibration

Calculated from estimated plume length using Xu and Eckstein equation

Calculated from site data

Calculated from site data



TABLE 6-3
Summary of BIOCHLOR Input and Calibration
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Model Calibration

Calibration to April 1996 data 
Supplemental Groundwater Investigation (Baker, 1996)

Well ID
Distance from 

Source Area (ft)
Model 

Predicted (µg/L)

1996 
Actual 
(µg/L)

Model 
Predicted 

(µg/L)

1996 
Actual 
(µg/L)

Model 
Predicted 

(µg/L)
1996 Actual 

(µg/L)

35-MW30IW Source 275.3 270 628 620 0 0

35-MW19IW 1050 321 320 346 360 1 0

Calibration to April 2006 data 
Amended Remedial Investigation (CH2M HILL, 2006)

Well ID
Distance from 

Source Area (ft)
Model 

Predicted (µg/L)

2006 
Actual 
(µg/L)

Model 
Predicted 

(µg/L)

2006 
Actual 
(µg/L)

Model 
Predicted 

(µg/L)
2006 Actual 

(µg/L)

35-MW30IW Source 101.3 110 231 50 0 0.91
35-MW73IW (in the location of former 35-

MW19IW) 1050

Notes:
TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride

No direct comparison due to pilot study

TCE DCE VC

TCE DCE VC



TABLE 6-4
Summary of BIOCHLOR Predictions
Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

TCE (Initial Source Concentration 13,600 µg/L)

Date
Maximum Concentration 

(µg/L)

Distance from Source of 
Maximum Concentration 

(ft)
Maximum Plume Extent 

(ft)
Concentration at Brinson 

Creek (µg/L)
Concentration at New 

River (µg/L)

2016 47.6 1,497 2,975 Below SW Standard Below SW Standard
2026 18.3 1,996 3,250 Below SW Standard Below SW Standard
2036 6.9 2,495 3,350 Below SW Standard Below SW Standard
2046 Below GW Standard Below GW Standard Below GW Standard Below SW Standard Below SW Standard

cis-1,2-DCE (Initial Source Concentration 31,000 µg/L)

Date
Maximum Concentration 

(µg/L)

Distance from Source of 
Maximum Concentration 

(ft)
Maximum Plume Extent 

(ft)
Concentration at Brinson 

Creek (µg/L)
Concentration at New 

River (µg/L)

2016 84.9 Source 230 Below SW Standard Below SW Standard
2026 Below GW Standard Source Below GW Standard Below SW Standard Below SW Standard
2036 Below GW Standard Source Below GW Standard Below SW Standard Below SW Standard
2046 Below GW Standard Source Below GW Standard Below SW Standard Below SW Standard

VC (Initial Source Concentration 0 µg/L)

Date
Maximum Concentration 

(µg/L)

Distance from Source of 
Maximum Concentration 

(ft)
Maximum Plume Extent 

(ft)
Concentration at Brinson 

Creek (µg/L)
Concentration at New 

River (µg/L)

2016 0.19 499 2,900 Below SW Standard Below SW Standard
2026 0.07 499 3,100 Below SW Standard Below SW Standard
2036 0.026 499 2,994 Below SW Standard Below SW Standard
2046 Below GW Standard Below GW Standard Below GW Standard Below SW Standard Below SW Standard

Notes:
TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
"GW Standard" refers to the North Carolina 2L Groundwater Standard (TCE = 2.8 µg/L, cis-1,2-DCE = 70 µg/L, 
VC = 0.015 µg/L)
"SW Standard" refers to the North Carolia Surface Water Standard (TCE = 92.4 µg/L, cis-1,2-DCE = 13,000 µg/L,
VC = 525 µg/L)
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Vinyl chloride

TCE

cis-1,2-DCE

Ethene CO2

TCE – Trichloroethene
DCE – Dichloroethene
CO2 - Carbon Dioxide

Figure 6-1
Degradation Pathway of TCE

Operable Unit No. 10 (Site 35)
Amended Remedial Investigation

MCB Camp Lejeune
Camp Lejeune, North Carolina
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7.0 Ecological Risk Assessment 

No unacceptable risks to the environment were identified in the Screening Level Ecological 
Risk Assessment (SLERA) completed by Baker in 1995. An addendum to the SLERA is in 
preparation and will be submitted under separate cover.  
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8.0 Conclusions 

This section presents the conclusions reached based upon the Amended RI activities 
conducted at Site 35. The objectives of the Amended RI for Site 35 were to: 

− Collect information to supplement and/or verify the environmental setting at the 
Site, including hydrogeology, geology, hydrology, topography, aquifer 
characteristics, and any other anthropogenic influences that may affect the 
hydrology or contaminant pathways at the Site. 

− Characterize the sources via the collection of analytical data, and evaluate the 
migration and dispersal characteristics of the release. 

− Characterize the hazardous constituents (if any) via the collection of groundwater 
samples in the vicinity of the Site. Characterization includes a definition of the 
extent, origin, direction and rate of movement of any contamination. 

− Evaluate the risk of any contaminants associated with the Site to human health and 
the environment. 

− Provide recommendations for site management. 

8.1 Site Physical Characteristics 
In general, the significant shallow aquifer system in the area consists of the unconfined 
surficial aquifer consisting of undifferentiated Quarternarydeposits in addition to some 
interconnections with the Rived Bend Formation where the Belgrade was locally eroded. 
This surficial aquifer is underlain by the Castle Hayne aquifer. The Castle Hayne aquifer is 
capped by the semi-confining Belgrade Formation 

The surficial aquifer soils underlying the Site consist of mostly fine to medium grained, 
medium dense sands with a lesser amount of silt and clay present at depths of 0 to 3 ft bgs. 
Thin, discontinuous lenses of silt and clay are found within the Undifferentiated Formation.  

The semi-confining unit of the Castle Hayne Aquifer lies directly under the surficial aquifer. 
The approximate thickness of the confining unit in the area of Site 35 is seven feet. The 
Castle Hayne confining unit appears to be laterally discontinuous and only provides semi-
confining conditions to the Castle Hayne aquifer unit at Site 35. Although the thickness of 
the Castle Hayne confining unit averages about 9 feet within the vicinity of MCB Camp 
Lejeune (Cardinell et al, 1993), the discontinuity of the unit within the vicinity of Site 35 may 
be due to the unit being eroded by the New River and its tributaries. Where present, the 
confining unit may provide a barrier to groundwater and contamination from migrating 
from the surficial to the Castle Hayne aquifer. Where the confining unit is discontinuous or 
contains a greater sand content there is a potential conduit for migration of groundwater 
from the surficial to the Castle Hayne aquifer. 
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The Castle Hayne aquifer predominately consists of fine to medium grained sands with 
varying amounts of silt and calcareous shell fragments as well as trace amounts of clay. The 
aquifer also contains of limestone and cemented sand layers that vary in the degree of 
consolidation from hard and recrystallized to loose beds of gravel-sized cemented sand 
nodules. The presence of shells and limestone/cemented sand layers likely provides the 
most conductive zones within the Castle Hayne aquifer.  

Groundwater flow within the shallow, intermediate, and deep aquifer zones at Site 35 is 
generally northeast. Within the shallow aquifer zone, groundwater appears to discharge to 
Brinson Creek. Within the intermediate and deep aquifer zones, groundwater appears to 
discharge to the New River. The average groundwater flow velocity at Site 35 has been 
calculated to range from 1.4 to 16.4 feet/year in the shallow aquifer zone, 11 to 84 feet/year 
in the intermediate aquifer zone, and 1.5 to 91 feet/year in the deep aquifer zone. 

8.2 Nature and Extent of Contamination 
During the Amended RI monitoring well groundwater sampling events, chlorinated VOCs 
including 1,1,2,2-PCA, cis-1,2-DCE, PCE, TCE, and vinyl chloride exceeded their respective 
NCGWQS and/or MCLs in groundwater samples collected from one or more of the 
monitoring wells. Other chlorinated VOCs were detected, but not at concentrations above 
their respective standards and they are therefore not considered contaminants of concern. 
Benzene was also detected at concentrations above its NCGWQS; however petroleum 
constituents are being assessed under separate contract and are not addressed in this 
Amended RI report. 

TCE, cis-1,2-DCE, and vinyl chloride were the most prevalent VOCs detected above their 
respective NCGWQS during the Amended RI groundwater sampling events. TCE was 
reported above its NCGWQS in 24 of the 57 monitoring well locations in the shallow and 
intermediate aquifer zones. Cis-1,2-DCE was reported above its NCGWQS in 17 of the 57 
monitoring well locations at the shallow and intermediate aquifer zones. Vinyl chloride was 
reported above its NCGWQS in 26 of the 57 monitoring well locations at all three sampling 
depths. The highest concentrations of TCE, cis-1,2-DCE, and vinyl chloride were generally 
within the intermediate aquifer zone. The maximum concentrations of VOCs within the 
intermediate aquifer zone were reported in samples collected from monitoring wells located 
within and immediately downgradient of the former pilot study area. The highest TCE 
concentration (180 µg/L) was detected at 35-MW55IW, the highest cis-1,2-DCE 
concentration (760 µg/L) was detected at 35-MW72IW, and the highest vinyl chloride 
concentration (250 µg/L) was detected at 35-MW73IW. 

Based upon the chemical and physical data collected for Site 35 during the Amended RI, 
two distinct VOC plumes are present within the shallow and intermediate aquifer zones: (1) 
the area east of Building G533 and south of Building TC342 and (2) the area extending from 
east of Building G480 to east of the former pilot study area. Contaminants detected in the 
shallow and intermediate aquifer zones (primarily TCE, cis-1,2-DCE, and vinyl chloride) 
appear to originate either immediately northeast of Building G533 or immediately southeast 
of Building G480 (former Fuel Farm area). The contamination appears to be the result of 
historic activities conducted at Site 35, as the area east of Building G533 was reportedly used 
for weapons cleaning and the area southeast of Building G480 was the former location of 
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Building TC474, a vehicle maintenance garage. Within the shallow and intermediate aquifer 
zones, the footprint of the VOC plume associated with Building G533 is similar, generally 
extending from the paved area east of Building G530 to the area around Building TC342. 
Within the shallow aquifer zone, the VOC plume associated with the former Fuel Farm area 
generally extends from Building G480 to Brinson Creek. The footprint of the VOC plume 
associated with the former Fuel Farm area is larger in the intermediate aquifer zone, 
generally extending from Building G640 to Brinson Creek. 

Trend analysis in source area wells indicates a considerable decrease in TCE and cis-1,2-
DCE over time and relatively stable concentrations of vinyl chloride. The widespread 
presence of TCE reductive dechlorination daughter products (cis-1,2-DCE and vinyl 
chloride) in groundwater is an indicator that reductive dechlorination is occurring to some 
extent in the surficial and intermediate aquifer zones. Further, the presence of vinyl chloride 
in numerous Site wells is significant, as vinyl chloride is near the end of the reductive 
dechlorination process. However, ethene, the final reductive dechlorination daughter 
product is not present in any monitoring wells, indicating reductive dechlorination may not 
be proceeding to completion at Site 35. 

Analysis of geochemical parameters (including DO, ORP, nitrate, iron, sulfate, alkalinity, 
methane, TOC, and chloride) generally indicates that conditions for natural attenuation are 
favorable or that natural attenuation is currently occurring in the shallow, intermediate, and 
deep aquifer zones. Chlorinated solvents are capable of being depleted by natural processes 
in each aquifer at Site 35. However, the limited native organic carbon present suggests that 
the biodegradation process may be slowed and the high sulfate concentrations suggest 
competitive exclusion of dechlorinating bacteria may be occurring. Additionally, the lack of 
ethene in Site 35 groundwater indicates reductive dechlorination may not be proceeding to 
completion at Site 35.  

RI activities completed by Baker in 1994 included surface water and sediment sampling 
along Brinson Creek. Additional surface water samples have been collected as part of the 
NAE field program in 1998 and as part of the LTM program from 1999 through 2004. The RI 
concluded that Brinson Creek is unaffected by chlorinated VOCs. This has been confirmed 
by the results of the NAE sampling and routine sampling under the LTM program. 
Therefore, impact to surface water and sediment was not further evaluated in this Amended 
RI.    

8.3 Fate and Transport 
Based on field investigations associated with the Amended RI, the highest contaminant 
concentrations are located in two primary areas: (1) the area east of Building G533 and south 
of Building TC342 and (2) the area extending from east of Building G480 to east of the 
former pilot study area. Contaminants detected in the shallow and intermediate aquifer 
zones (primarily TCE, cis-1,2- DCE, and vinyl chloride) appear to originate either 
immediately northeast of Building G533 or immediately east of Building G480 (former Fuel 
Farm area). The contamination appears to be the result of historic activities conducted at Site 
35, supporting conclusions drawn by previous site investigations. 

Chlorinated VOC impacted groundwater at Site 35 exists in the shallow aquifer zone, but is 
most prevalent in the intermediate aquifer zone. Generally, VOC impacted groundwater is 
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not present within the deep aquifer zone. The exception to this is at 35-MW72DW, located in 
the former pilot study area, in which vinyl chloride was detected above it NCGWQS. Based 
upon the groundwater flow direction and calculated vertical hydraulic potentials, migration 
of VOCs appears to be northeast toward Brinson Creek (shallow aquifer zone) and the New 
River (intermediate and deep aquifer zones). 

Vertical migration of the VOCs is occurring between the shallow and intermediate aquifer 
zones at Site 35 as evidenced by the presence of VOCs in wells screened in the intermediate 
aquifer zone. Slight downward vertical potentials have been determined between the 
shallow and intermediate aquifer zones. In general, VOCs do not appear to be migrating 
between the intermediate and deep aquifer zones. The Castle Hayne confining unit at Site 35 
appears to be an effective barrier to contaminant transport to monitoring wells screened in 
the deep aquifer zone. Vinyl chloride was reported above its NCGWQS as deep as 58 feet 
bgs in 35-MW72DW, located in the former pilot study area. However, VOCs were not 
detected above their NCGWQS in samples collected from monitoring wells screened from 
approximately 60 to 65 feet bgs (35-MW30DW and 35-MW80DW), located upgradient of  
35-MW72DW.  

Site 35 is bordered downgradient by Brinson Creek, which is the ultimate receptor for nearly 
all surface water and groundwater in the shallow aquifer zone associated with the Site. The 
New River appears to be the ultimate receptor for groundwater in the intermediate and 
deep aquifer zones at Site 35.Within the shallow and intermediate aquifer zones, TCE and 
its daughter products were detected above their NCGWQS in several monitoring wells 
located less than 150 feet from the creek. No VOCs were detected in monitoring wells 
located east of Brinson Creek. 

Groundwater modeling predicts TCE, cis-1,2-CDE, and vinyl chloride will each attenuate 
below the NCGWQS within the next 10 to 40 years. In addition, the model predicts TCE 
groundwater concentrations will reach Brinson Creek above the surface water standard for 
TCE (92.4 µg/L) in the near future, but will attenuate to below the surface water standard 
within approximately 4 years. However, the predicted concentration does not account for 
the effects of the pilot study or dilution. Based on these considerations, the surface water 
TCE concentration in Brinson Creek is not expected to exceed surface water standards. The 
predicted cis-1,2-DCE and vinyl chloride groundwater concentrations at Brinson Creek do 
not exceed their respective surface water standards of 13,000 µg/L and 525 µg/L. 

8.4 Ecological Risk Assessment 
As indicated, an addendum to the SLERA is in preparation.  

8.5 Summary and Recommendation 
VOC contamination in groundwater at Site 35 has been assessed and fully delineated 
horizontally and vertically in the shallow, intermediate, and deep aquifer zones. Therefore, 
no further investigation is required. Two distinct areas of contamination are present and 
appear to be associated with: (1) the area east of Building G533 and south of Building TC342 
and (2) the area extending from east of Building G480 (former Fuel Farm area) to Brinson 
Creek. Contaminants detected in the shallow and intermediate aquifer zones (primarily 
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TCE, cis-1,2- DCE, and vinyl chloride) appear to originate either immediately northeast of 
Building G533 or immediately southeast of Building G480 (former Fuel Farm area). The 
contamination appears to be the result of historic activities conducted at Site 35, as the area 
east of Building G533 was reportedly used for weapons cleaning and the area southeast of 
Building G480 was the former location of Building TC474, a vehicle maintenance garage. 
VOC contamination appears to be migrating towards Brinson Creek (shallow aquifer zone) 
and the New River (intermediate and deep aquifer zones). A Feasibility Study is 
recommended to evaluate appropriate remedial alternatives for Site 35. 
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Appendix A 
Laboratory Reports and Chain of Custody Forms for the 

October 2005 and January/February 2006 DPT Assessments 
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Appendix B 
Boring Logs and Well Construction Diagrams 































  

Appendix C 
Groundwater Sampling Sheets From the April, June, and 

August 2006 Monitoring Well Sampling Events 





































































































































  

Appendix D 
Laboratory Reports for the April, June, and August 2006 

Monitoring Well Sampling Events 



Appendix D
Laboratory Analytical Data

Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-Tetrachloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.2 1.3 J 0.67 0.5 U
1,2,3-Trichlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-Trichlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromo-3-chloropropane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromoethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
1,2-Dichloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-Dichlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,4-Dichlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Butanone 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 5 UJ NA 5 UJ NA 5 U 5 UJ NA 5 UJ NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Benzene 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U 5.6 0.5 U 4.5 5.2 J 0.5 U 2
Bromochloromethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromodichloromethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromoform 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromomethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon disulfide 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon tetrachloride 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chlorobenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroform 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloromethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Cyclohexane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dibromochloromethane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichlorodifluoromethane (Freon-12) 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Ethylbenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.54 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl acetate 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl-tert-butyl ether (MTBE) 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methylcyclohexane 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methylene chloride 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Styrene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
Toluene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 1.2 0.5 U 0.94 0.93 J 0.5 U 0.5 U
Trichloroethene 0.5 U NA 0.5 U NA 0.64 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.6 2.2 23 23 J 21 15
Trichlorofluoromethane(Freon-11) 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Vinyl chloride 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.31 J 0.5 U 4 5 J 0.5 U 2
Xylene, total 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.37 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene 0.32 J NA 0.5 U NA 5.2 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 22 21 200 240 120 70
cis-1,3-Dichloropropene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
isopropylbenzene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,2-Dichloroethene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U 5.2 1.5 14 15 J 6.6 6.3
trans-1,3-Dichloropropene 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Total Metals (UG/L)
Iron 540 NA 18,000 NA 640 470 NA 2,500 NA 200 U 260 790 1,700 1,300 1,800 1,800 1,400 2,400

Wet Chemistry (MG/L)
Alkalinity NA 160 NA 190 230 NA 49 NA 20 U 290 280 290 310 340 350 330 330 330
Chloride NA 24 NA 9.8 49 J NA 6.2 NA 9.3 46 J 45 J 23 J 26 J 22 J 21 J 24 J 31 J 24 J
Ethane 0.026 U NA 0.026 U NA 0.027 U 0.026 U NA 0.026 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 5.00E-04 U 5.00E-04 U
Ethene 0.035 U NA 0.035 U NA 0.036 U 0.035 U NA 0.035 U NA 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.036 U 5.00E-04 U 5.00E-04 U
Ferric iron NA 10 U NA 13 10 U NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Ferrous iron NA 1 UJ NA 5.3 J 1 UJ NA 1 UJ NA 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
Methane 0.014 U NA 1.3 NA 0.062 0.014 U NA 0.014 U NA 0.014 U 0.014 U 0.014 U 0.63 0.083 0.8 0.57 0.0052 U 5.00E-04 U
Nitrate NA 0.23 J NA 0.13 UJ 0.13 U NA 2.5 J NA 0.15 J 0.13 U 0.13 U 0.5 J 0.13 U 0.13 U 0.13 U 0.16 J 0.14 0.13 U
Nitrite NA 0.13 U NA 0.13 U 0.13 U NA 0.13 U NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Sulfate NA 27 NA 56 11 NA 36 NA 18 5.2 6.2 J 160 15 24 22 24 80 J 27 J
Sulfide 0.03 U NA 0.03 U NA 0.03 U 0.03 U NA 0.03 U NA 0.03 U 0.03 UJ 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
Total organic carbon (TOC) 10 U NA 10 U NA 10 U 10 U NA 10 U NA 10 U 10 U 10 U 10 U 53 10 U 10 U 26 10 U

IR35-MW02
IR35-GW01DW-06B

04/23/06
IR35-GW01DW-06B2

04/24/06

IR35-MW01DW
IR35-GW02-06B

04/23/06
IR35-GW02-06B2

04/24/06

IR35-MW04IR35-MW03DW
IR35-GW03DW-06B

04/24/06
IR35-GW04-06B

04/23/06
IR35-GW04-06B2

04/24/06

IR35-MW06DW
IR35-GW06DW-06B

04/24/06

IR35-MW06
IR35-GW06-06B

04/23/06
IR35-GW06-06B2

04/24/06

IR35-MW07DW
IR35-GW07DW-06B

06/22/06

IR35-MW09
IR35-GW09-06B

04/24/06

IR35-MW10IWIR35-MW09IW
IR35-GW09IW-06B

04/24/06

IR35-MW10
IR35-GW10-06B

04/24/06
IR35-GW10IW-06B

04/24/06
IR35-GW10IW-06BDUP

04/24/06

IR35-MW14
IR35-GW14-06B

04/25/06

IR35-MW14IW
IR35-GW14IW-06B

04/25/06

NA - Not analyzed
J - Reported value is estimated
U - Analyte not detected
UJ - Not detected, quantitation limit may be inaccurate

Page 1 of 5



Appendix D
Laboratory Analytical Data

Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Total Metals (UG/L)
Iron

Wet Chemistry (MG/L)
Alkalinity
Chloride
Ethane
Ethene
Ferric iron
Ferrous iron
Methane
Nitrate
Nitrite
Sulfate
Sulfide
Total organic carbon (TOC)

0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 100 NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 U 0.5 UJ NA 0.5 UJ 0.5 UJ NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 1.2 NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.48 J NA 2.3 0.56 0.5 UJ NA 0.5 U 0.5 UJ NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA

5 U 5 U 5 U 5 U NA 5 U NA 5 U NA 5 U 5 U 5 U NA 5 U 5 U NA NA
5 U 5 U 5 U 5 U NA 5 U NA 5 U NA 5 U 5 U 5 U NA 5 U 5 U NA NA
5 U 5 U 5 U 5 U NA 5 U NA 5 U NA 5 U 5 U 5 U NA 5 U 5 U NA NA
5 U 5 U 5 U 5 UJ NA 5 UJ NA 5 UJ NA 5 U 5 U 5 UJ NA 5 UJ 5 UJ NA NA

22 22 1.7 0.5 UJ NA 0.5 UJ NA 1.7 J NA 0.45 J 0.51 0.5 U NA 3.5 J 3.2 J NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.87 NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ 0.5 UJ NA NA
11 11 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 UJ NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
0.5 U 0.5 U 1.5 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.89 0.79 NA NA
20 20 0.5 U 0.5 U NA 0.5 U NA 0.5 NA 0.5 U 0.5 U 0.5 U NA 1.5 1.2 NA NA
2.8 4 30 0.5 U NA 0.5 U NA 110 NA 4.1 29 13 NA 24 22 NA NA
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ 0.5 UJ NA NA
0.5 U 0.5 U 1.5 0.5 U NA 0.5 U NA 0.91 NA 19 2 1 NA 3.6 2.7 NA NA
17 16 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
81 100 86 0.5 U NA 0.5 U NA 50 NA 40 150 29 NA 97 94 NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA

9 8.2 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA
26 32 27 0.5 U NA 0.5 U NA 9.1 NA 4.8 14 12 NA 12 8.5 NA NA
0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U NA 0.5 UJ NA 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U NA NA

630 540 780 2,600 NA 200 U NA 1,000 NA 280 610 600 NA 950 930 NA NA

78 140 230 NA 20 U NA 270 NA 360 160 310 NA 20 U NA NA 310 330
37 J 37 J 18 J NA 15 NA 29 NA 35 25 J 22 J NA 45 NA NA 23 39

0.026 U 0.026 U 0.026 U 0.026 U NA 0.026 U NA 0.026 U NA 0.026 U 0.028 U 0.026 U NA 0.027 U 0.027 U NA NA
0.035 U 0.035 U 0.035 U 0.035 U NA 0.035 U NA 0.035 U NA 0.035 U 0.037 U 0.035 U NA 0.036 U 0.036 U NA NA

10 U 10 U 10 U NA 10 U NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U 10 U
1 UJ 1 UJ 1 U NA 2.7 J NA 1 UJ NA 1 UJ 1 U 1 U NA 1 UJ NA NA 1 UJ 1 UJ
2 1.9 0.29 0.04 NA 0.014 U NA 0.49 NA 0.086 0.054 0.014 U NA 0.96 1.2 NA NA

0.94 J 0.34 J 0.86 J NA 0.13 UJ NA 0.13 UJ NA 0.13 UJ 1.8 J 1.6 J NA 13 J NA NA 0.34 J 0.2 J
0.13 U 0.13 U 0.13 U NA 0.13 U NA 0.13 U NA 0.13 U 0.13 U 0.13 U NA 0.13 U NA NA 0.13 U 0.13 U

10 14 23 NA 39 NA 78 NA 15 59 39 NA 30 NA NA 53 J 15 J
0.03 U 0.03 U 0.03 U 0.03 U NA 0.03 U NA 0.03 U NA 0.03 U 0.03 U 0.03 U NA 0.03 U 0.03 U NA NA

10 U 10 U 10 U 10 U NA 10 U NA 10 U NA 10 U 10 U 10 U NA 10 U 10 U NA NA

IR35-MW29
IR35-GW29-06B

04/24/06
IR35-GW29-06BDUP

04/24/06

IR35-MW29IW
IR35-GW29IW-06B

04/24/06
IR35-GW30-06B

04/23/06

IR35-MW30DW
IR35-GW30-06B2

04/24/06
IR35-GW30DW-06B

04/23/06

IR35-MW30
IR35-GW30DW-06B2

04/24/06

IR35-MW31
IR35-GW31-06B

04/24/06

IR35-MW30IW
IR35-GW30IW-06B

04/23/06
IR35-GW30IW-06B2

04/24/06
IR35-GW32IW-06B2DUP

04/24/06

IR35-MW32IR35-MW31IW
IR35-GW31IW-06B

04/24/06
IR35-GW32-06B

04/23/06
IR35-GW32-06B2

04/24/06

IR35-MW32IW
IR35-GW32IW-06BDUP

04/23/06
IR35-GW32IW-06B2

04/24/06
IR35-GW32IW-06B

04/23/06

NA - Not analyzed
J - Reported value is estimated
U - Analyte not detected
UJ - Not detected, quantitation limit may be inaccurate
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Appendix D
Laboratory Analytical Data

Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Total Metals (UG/L)
Iron

Wet Chemistry (MG/L)
Alkalinity
Chloride
Ethane
Ethene
Ferric iron
Ferrous iron
Methane
Nitrate
Nitrite
Sulfate
Sulfide
Total organic carbon (TOC)

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 U 0.5 UJ 0.5 UJ 0.42 J 0.5 UJ 0.73 J 1.5 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ NA 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U

0.5 U 0.31 J 0.5 U 0.5 U 6.3 0.5 U 0.31 J 0.36 J 8.8 NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 2.6 0.5 U 0.5 U 0.5 U 0.46 J NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 5.5 0.5 U 0.5 U 0.5 U 1 NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 5.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 2.3 18 J 9.8 J 3.6 J 5.9 J 35 J 180 J 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 3.2 1.2 J 1.6 J 7 J 1.8 J 1.4 J 6.6 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 2.5 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 14 0.5 U 0.5 U 0.5 U 0.5 U 0.33 J 0.31 J 3 NA 76 75 J 37 J 110 J 77 J 96 J 370 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 NA 3 6.5 J 3.1 J 6.1 J 1.1 J 15 J 33 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

5,800 990 350 360 750 3,000 1,200 1,100 1,700 NA 1,000 200 U 310 420 510 16,000 200 U 200 U

120 310 20 U 20 U 280 160 300 280 NA 300 260 300 240 290 270 190 330 28
27 J 340 J 14 J 13 J 22 J 7.6 J 7.8 J 7.2 J NA 16 76 J 9.6 J 11 J 11 J 13 J 17 J 13 J 7.7 J

0.026 U 0.026 U 5.00E-04 U 5.00E-04 U 5.00E-04 U 0.026 U 0.026 U 0.027 U 0.026 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U
0.035 U 0.035 U 0.0036 U 0.0049 U 5.00E-04 U 0.035 U 0.035 U 0.036 U 0.035 U NA 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.034 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 14 10 U 10 U
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ NA 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2.6 J 1 UJ 1 UJ

0.014 U 0.052 5.00E-04 U 5.00E-04 U 5.00E-04 U 0.12 0.062 0.061 1.8 NA 0.24 0.014 U 0.014 U 0.026 0.036 0.014 U 0.014 U 0.013 U
1.3 J 0.14 J 0.32 0.35 0.21 0.13 U 0.13 U 0.13 U NA 0.13 UJ 0.13 U 0.21 0.13 U 0.13 U 0.13 U 0.32 0.21 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
59 18 24 J 23 J 12 J 14 29 12 NA 5.3 38 30 J 8.1 J 28 J 6.9 J 87 J 130 J 27 J

0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U NA 0.03 U 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ
10 U 10 U 10 U 10 U 10 U 13 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

IR35-MW34
IR35-GW34-06B

04/24/06

IR35-MW34IW
IR35-GW34IW-06B

04/24/06
IR35-GW37-06B

04/25/06
IR35-GW37-06BDUP

04/25/06

IR35-MW37IW
IR35-GW37IW-06B

04/25/06

IR35-MW37 IR35-MW38IWIR35-MW38
IR35-GW38-06B

06/22/06
IR35-GW38IW-06B

06/22/06
IR35-GW38IW-06BP

06/22/06

IR35-MW40IW
IR35-GW40IW-06B

04/24/06

IR35-MW39IW
IR35-GW39IW-06B

04/23/06
IR35-GW39IW-06B2

04/24/06

IR35-MW47
IR35-GW47-06B

06/21/06

IR35-MW47IW
IR35-GW47IW-06B

06/21/06

IR35-MW49
IR35-GW49-06B

06/21/06

IR35-MW49IW
IR35-GW49IW-06B

06/21/06

IR35-MW55
IR35-GW55-06B

06/21/06

IR35-MW55IW
IR35-GW55IW-06B

06/21/06

IR35-MW60
IR35-GW60-06B

06/22/06

NA - Not analyzed
J - Reported value is estimated
U - Analyte not detected
UJ - Not detected, quantitation limit may be inaccurate
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Appendix D
Laboratory Analytical Data

Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Total Metals (UG/L)
Iron

Wet Chemistry (MG/L)
Alkalinity
Chloride
Ethane
Ethene
Ferric iron
Ferrous iron
Methane
Nitrate
Nitrite
Sulfate
Sulfide
Total organic carbon (TOC)

0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 U 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.37 J 0.5 UJ 1.4 J 0.5 UJ NA 0.67 NA 0.5 U 0.5 U NA 0.5 UJ NA 0.5 UJ 2.3 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U

5 U 5 U 5 UJ 5 UJ 5 UJ 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 UJ 5 U 5 U 25 U
5 U 5 U 5 UJ 5 UJ 5 UJ 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 UJ 5 U 5 U 25 U
5 U 5 U 5 UJ 5 UJ 5 UJ 5 U NA 5 U NA 5 U 5 U NA 5 U NA 5 UJ 5 U 5 U 25 U
5 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ NA 5 UJ NA 5 U 5 UJ NA 5 UJ NA 5 UJ 5 U 5 U 25 U

0.5 U 0.5 U 0.5 J 0.5 UJ 0.5 UJ 0.5 U NA 0.5 UJ NA 0.5 U 1.6 J NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 4.2 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 U 0.4 J 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.72 NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 2.2 J 0.77 J 4.9 J 4.3 NA 24 NA 0.5 U 1.1 NA 0.5 U NA 0.5 UJ 24 J 1.8 1.8 DJ
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 UJ NA 0.5 UJ NA 0.5 UJ 0.5 U 0.5 U 2.5 U
0.5 U 0.5 U 9.4 J 0.5 UJ 6.7 J 1.3 NA 1 NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 12 J 1.8 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ NA NA
0.5 U 0.5 U 68 J 8 J 140 J 19 NA 27 NA 4.4 0.5 U NA 10 NA 0.5 UJ 760 52 E 51 D
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U
0.5 U 0.5 U 2.3 J 0.5 UJ 14 J 4.3 NA 2.8 NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 47 1.1 2.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 UJ 0.5 UJ 0.5 U 2.5 U

1,500 1,300 8,600 470 1,600 450 NA 650 NA 660 1,000 NA 1,600 NA 50,000 200 U NA NA

260 250 330 270 240 NA 29 NA 110 280 NA 260 NA 260 510 260 270 NA
27 J 27 J 8.5 J 17 J 14 J NA 17 NA 13 59 J NA 15 NA 19 9.3 J 13 J 16 NA

0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U NA 0.026 U NA 0.026 U 0.026 U NA 0.027 U NA 0.026 U 0.026 U 26 U NA
0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U NA 0.035 U NA 0.035 U 0.035 U NA 0.036 U NA 0.035 U 0.035 U 35 U NA

10 U 10 U 10 U 10 U 10 U NA 10 U NA 10 U 10 U NA 10 U NA 10 U 47 10 U 10 U NA
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ NA 1 UJ NA 1 UJ 1 U NA 1 UJ NA 1 UJ 6.9 J 1 U 1 U NA

0.014 U 0.014 U 0.21 0.014 U 0.014 U 0.096 NA 0.025 NA 0.014 U 0.16 NA 0.03 NA 0.014 U 0.014 U 19 NA
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NA 0.64 J NA 1.5 J 0.17 J NA 0.15 J NA 0.43 J 0.13 U 0.13 U 0.13 U NA
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NA 0.13 U NA 0.13 U 0.13 U NA 0.13 U NA 0.13 U 0.13 U 0.13 U 0.13 U NA
9.7 9.9 72 J 5.5 J 13 J NA 85 NA 11 62 NA 20 NA 81 160 J 39 J 7.7 NA

0.03 U 0.03 U 0.03 UJ 0.03 UJ 0.03 UJ 0.03 U NA 0.03 U NA 0.03 U 0.03 U NA 0.03 U NA 0.03 UJ 0.03 UJ 0.03 U NA
10 U 10 U 10 U 10 U 10 U 10 U NA 10 U NA 10 U 10 U NA 10 U NA 12 10 U 10 U NA

IR35-GW60IW-06B
06/22/06

IR35-GW60IW-06BP
06/22/06

IR35-MW62
IR35-GW62-06B

06/21/06

IR35-MW60IW IR35-MW63IW
IR35-GW63IW-06B

06/21/06

IR35-MW64IW
IR35-GW64IW-06B

06/21/06

IR35-MW68IW
IR35-GW66-06B

04/23/06
IR35-GW66-06B2

04/24/06

IR35-MW66
IR35-GW68IW-06B

04/23/06
IR35-GW68IW-06B2

04/24/06

IR35-MW70IWIR35-MW69IW
IR35-GW69IW-06B

04/24/06
IR35-GW70IW-06B

04/23/06
IR35-GW70IW-06B2

04/24/06

IR35-MW72
IR35-GW72-06B

06/21/06

IR35-MW71IW
IR35-GW71IW-06B

04/23/06
IR35-GW71IW-06B2

04/24/06

IR35-MW72IW
IR35-GW72IW-06B

06/20/06
IR35-GW72DW-06C

8/6/06

IR35-GW72DW2

NA - Not analyzed
J - Reported value is estimated
U - Analyte not detected
UJ - Not detected, quantitation limit may be inaccurate
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Appendix D
Laboratory Analytical Data

Site 35 Amended Remedial Investigation
MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Total Metals (UG/L)
Iron

Wet Chemistry (MG/L)
Alkalinity
Chloride
Ethane
Ethene
Ferric iron
Ferrous iron
Methane
Nitrate
Nitrite
Sulfate
Sulfide
Total organic carbon (TOC)

0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 J 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1.7 J 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.53 J 1.5 J 0.5 U 2.9 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.7 U 0.5 U 0.5 U 1.3 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.31 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 J 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.58 0.5 U 0.5 U 0.5 U
32 J 1.5 J 0.5 U 0.5 U 6.6 0.5 U 27 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
1.7 J 250 J 0.5 U 24 J 2.9 J 0.5 U 1.8 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA NA
18 J 210 J 0.5 U 150 150 0.5 U 170 0.53 0.42 J 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

6 J 17 J 0.5 U 0.81 J 3.3 J 0.5 U 7.4 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5,700 200 U 760 580 520 220 640 NA NA NA

79 230 400 360 310 560 300 200 220 210
22 J 11 J 10 J 14 J 14 J 43 J 12 J 5.6 5.6 5.8

0.027 U 0.027 U 0.026 U 0.026 U 0.026 U 5.00E-04 U 0.026 U 26 U 27 U 26 U
0.036 U 0.036 U 0.035 U 0.035 U 0.035 U 5.00E-04 U 0.035 U 35 U 36 U 35 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4.1 J 1 UJ 1 U 1 U 1 U 1.5 J 1 UJ 1 U 1 U 1 U

0.014 U 0.014 U 0.014 U 0.041 0.035 0.005 U 0.23 14 U 14 U 14 U
0.13 U 0.13 U 0.79 0.13 U 0.13 U 0.13 U 0.18 0.13 U 0.13 U 0.13 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.17 0.13 U 0.13 U 0.13 U
100 J 66 J 77 J 16 J 13 J 49 J 130 28 38 37
0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 U 0.03 U 0.03 U NA NA

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

IR35-MW73IW IR35-MW74 IR35-MW80DW IR35-MW80IW IR35-GW812 IR35-GW81IW2 IR35-GW81IWD1 2IR35-MW74IW

8/6/06 8/6/06 8/6/0606/21/06 06/20/06 06/20/06 06/20/06 04/25/06 06/22/06
IR35-GW81-06C IR35-GW81IW-06C IR35-GW81IWD-06CIR35-GW73IW-06B IR35-GW74-06B IR35-GW74IW-06B IR35-GW74IW-06BP IR35-GW80DW-06B IR35-GW80IW-06B

IR35-MW73
IR35-GW73-06B

06/21/06

NA - Not analyzed
J - Reported value is estimated
U - Analyte not detected
UJ - Not detected, quantitation limit may be inaccurate
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Appendix E 
Chain of Custody Forms and Data Validation Summary Reports for 
the April, June, and August 2006 Monitoring Well Sampling Events 









































































 

 

CH2M HILL-VBO 
5700 Cleveland Street 
Suite 101 
Virginia Beach, VA  23462 
 
August 13, 2006 
SDG#s ME0841 and ME0864 –Site 35, Mitkem Corporation 
MCB Camp Lejeune, Jacksonville, NC  
 
Dear Ms. Arroyo, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG #s ME0841 and ME0864.  The data validation was performed in 
accordance with the EPA CLP Statement of Work, Document OLC03.2 for Low 
Concentration VOCs and the USEPA CLP National Functional Guidelines for Low 
Concentration Organic Data Review (June, 2001), and the various methods utilized by 
the laboratory for the non-CLP parameters.  All areas of concern are discussed in the 
body of the report and a summary of data qualifications is provided.   
  

Sample ID Lab ID 
 

Matrix 
LC-

VOA 
RSK-
175 

 
Alk 

 
IC 

 
SUL 

Ferric 
Fe 

Ferrous 
Fe 

 
TOC 

SDG# ME0841           
IR35-GW72IW-06B E0841-01 water X X X X X X X X 

IR35-GW72IW-06BMS E0841-01MS water       X  
IR35-GW72IW-06BMD E0841-01MD water       X  

IR35-GW74-06B E0841-02 water X X X X X X X X 
IR35-GW74IW-06B E0841-03 water X X X X X X X X 

IR35-GW74IW-06BP E0841-04 water X X X X X X X X 
IR35-GW74IW-06BPMS E0841-04MS water    X     

IR35-GW74IW-06BPMSD E0841-04MSD water    X     
IR35-TB062006 E0841-05 water X        
IR35-GW49-06B E0841-06 water X X X X X X X X 

IR35-GW55IW-06B E0841-07 water X X X X X X X X 
IR35-GW64IW-06B E0841-08 water X X X X X X X X 
IR35-GW62IW-06B E0841-09 water X X X X X X X X 

IR35-GW63-06B E0841-10 water X X X X X X X X 
IR35-GW49IW-06B E0841-11 water X X X X X X X X 

IR35-GW47-06B E0841-12 water X X X X X X X X 
IR35-GW55-06B E0841-13 water X X X X X X X X 

IR35-GW47IW-06B E0841-14 water X X X X X X X X 
IR35-GW73IW-06B E0841-15 water X X X X X X X X 

IR35-GW72-06B E0841-16 water X X X X X X X X 
IR35-GW73-06B E0841-17 water X X X X X X X X 
IR35-TB062106 E0841-18 water X        

IR35-GW07DW-06B E0841-19 water X X X X X X X X 
IR35-GW60-06B E0841-20 water X X X X X X X X 

IR35-GW60-06B MS E0841-20MS water X X X X X  X X 
IR35-GW60-06B MSD E0841-20MSD water X X X X X  X X 
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Sample ID Lab ID 
 

Matrix 
LC-

VOA 
RSK-
175 

 
Alk 

 
IC 

 
SUL 

Ferric 
Fe 

Ferrous 
Fe 

 
TOC 

SDG#ME0864           
IR35-GW60IW-06B E0864-01 water X X X X X X X X 

IR35-GW60IW-06BP E0864-02 water X X X X X X X X 
IR35-GW38-06B E0864-03 water X X X X X X X X 

IR35-GW80IW-06B E0864-04 water X X X X X X X X 
IR35-GW38IW-06B E0864-05 water X X X X X X X X 

IR35-GWGW38IW-06BP E0864-06 water X X X X X X X X 
IR35-TB062206 E0864-07 water X        
IR35-FB062206 E0864-08 water X X X X X X X X 
IR35-EB062206 E0864-09 water X X X X X X X X 

IR35-GW38-06B MS E0864-03MS water X X X X X  X X 
IR35-GW38-06B MSD E0864-03MSD water X X X X X  X X 

 
The following quality control samples were provided with these SDGs: samples IR35-
TB0062006, IR35-TB062106 and IR35-TB062206 -trip blanks; sample IR35-FB062206-
field blank; samples IR35-EB062206-equipment blank; sample IR35-GW74IW-06BP-
field duplicate of sample IR35-GW74IW-06B; sample IR35-GW38IW-06BP-field 
duplicate of sample IR35-GW34IW-06B and sample IR35-GW60IW-06BP-field 
duplicate of sample IR35-GW60IW-06B. The samples were evaluated based on the 
following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations *   
• Internal Standards   * 
• Blanks       
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs  * 
• Field Duplicates    
• Identification/Quantitation     
• Reporting Limits   * 
• Tentatively Identified Compounds * 
 

* - indicates that no qualifications were required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria. 
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LC-VOA  
 
SDG# ME0841 
 
Two of the four field sample coolers tested at 13ºC at time of receipt to the laboratory.  
These samples were at this temperature for less than two days.  The National Functional 
Guidelines criterion for low concentration volatiles temperature is 4Cº±2ºC.  Therefore, 
the field samples that were in these coolers were qualified as estimated due to non-
compliant sample temperature. 
 
One sample exhibited non-compliant recoveries for several deuterated compounds which 
resulted in qualifying associated compounds as estimated.   
 
The field duplicate pair that was submitted in the data package did not exhibit 
comparable results for two compounds.  This resulted in the qualification of the positive 
results as estimated. 
 
Several samples required a dilution to obtain positive results within the calibration range. 
 
SDG# ME0864 
 
Blank contamination was noted in the holding and field QC blanks associated with 
samples in this batch.  Qualifications were added to the data. 
 
Several samples exhibited non-compliant recoveries for one to four deuterated 
compounds which resulted in qualifying associated compounds as estimated.   
 
Several samples required a dilution to obtain positive results within the calibration range. 
 
Wet Chemistry Parameters 
 
SDG #E0841 
 
Samples analyzed outside the 24 hour holding time allowed by the lab (flagged H by the 
lab) for the Ferrous iron analysis were qualified as estimated J/UJ.  
 
The associated MS/MSD analyses for the IC parameters chloride and sulfate exhibited 
recoveries below the QC limit of 80%-120%.  The analytes were qualified as estimated 
J/UJ in all samples. 
 
The associated MS analysis for sulfide exhibited a recovery below the QC limit of 75%-
125%.  The analyte was qualified as estimated J/UJ in all samples. 
 
 
SDG #E0864 
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Samples analyzed outside the 24 hour holding time allowed by the lab (flagged H by the 
lab) for the Ferrous iron analysis were qualified as estimated J/UJ.  
 
The associated MS/MSD analyses for the IC parameter chloride exhibited recoveries 
below the QC limit of 80%-120%.  The analyte was qualified as estimated J/UJ in all 
samples. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Resubmissions were not required. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 04/23-25/06 and 
samples were received at the laboratory 04/25-26/06.  All sample preparation and 
analysis was performed within CLP holding time requirements. 
 
LC-VOA 
 
SDG# ME0841
 
Two of the four field sample coolers tested at 13ºC at time of receipt to the laboratory.  
These field samples were at this temperature for less than two days.  The National 
Functional Guidelines criterion for low concentration volatiles temperature is 4Cº±2ºC.  
Therefore, the samples listed were qualified as estimated due to non-compliant sample 
temperature, (qualifier code, OT):  IR35-GW49-06B, IR35-GW55IW-06B, IR35-
GW64IW-06B, IR35-GW62IW-06B, IR35-GW63-06B, IR35-GW49IW-06-B, IR35-
GW47-06B, IR35-GW55-06B, IR35-GW47IW-06B, IR35GW73IW-06B, IR35-GW72-
06B, IR35-GW73-06B and IR35-TB062106.  
 
Wet Chemistry 
 
SDGs  # E0841 and E0864 
 
For the ferrous iron fraction, all samples analyzed outside of the 24 hour holding time 
used by the laboratory were qualified as estimated J/UJ with a qualifier code of HT.  
These samples were analyzed as soon as possible after receipt.  The laboratory used an H 
flag to indicate these results on the data results forms.  The following samples were 
flagged as estimated J/UJ due to the holding time violation:   
 
SDG E0841: IR35-GW49-06B, IR35-GW55IW-06B, IR35-GW64IW-06B, IR35-
GW62IW-06B, IR35-GW63-06B, IR35-GW49IW-06B, IR35-GW47-06B, IR35-GW55-
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06B, IR35-GW47IW-06B, IR35-GW73IW-06B, IR35-GW72-06B, IR35-GW73-06B, 
IR35-GW07DW-06B and IR35-GW60-06B.  
 
SDG E0864: IR35-GW60IW-06B, IR35-GW60IW-06BP, IR35-GW38-06B, IR35-
GW80IW-06B, IR35-GW38IW-06B, and IR35-GW38IW-06BP. 
 
Blanks 
 
LC-VOA 
 
SDG# ME0864 
 
The associated holding and field QC blanks exhibited contamination as noted in the 
following table.  Compounds for which there was no action required, are not included in 
the following table.   

 
Blank ID Compound Concentration Reporting Limit 
VHBLK2D methylene chloride 0.40J ug/L 0.50 ug/L 
IR35-TB062206 methylene chloride 0.51 ug/L 0.50 ug/L 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag Qual 

Code 
IR35-GW80IW-06B methylene chloride CRQL BL 
 
Surrogates 
 
LC-VOA 
 
SDG# ME0841 
 
The samples listed in the table below exhibited non-compliant surrogate (deuterated 
monitoring compounds) recovery for the surrogates listed, qualifications were applied as 
listed. 
 

Sample ID Non-compliant DMC % Rec QC Limit Q Flag Qual 
Code 

vinyl chloride 30% 49-138% 
chloroethane-d5 46% 60-126% 
1,1-dichloroethene-d2 58% 65-130% 
benzene-d6 72% 78-121% 
toluene-d8 74% 77-120% 

IR35-GW72IW-06B 

trans-1,3-dichloroporpene-d4 32% 80-128% 

J/UJ SSL 

 
 
SDG# ME0864 
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The samples listed in the table below exhibited non-compliant surrogate (deuterated 
monitoring compounds) recovery for the surrogates listed, qualifications were applied as 
listed. 
 

Sample ID Non-compliant DMC % Rec QC Limit Q Flag Qual 
Code 

chloroform-d 78% 80-123% 
1,2-dichloropropane-d6 68% 84-123% 
toluene-d8 76% 77-120% 

IR35-FB062206 

trans-1,3-dichloropropene-d4 74% 80-128% 

J/UJ SSL 

1,1-dichloroethene-d2 64% 65-130% 
1,2-dichloropropane-d6 72% 84-123% 

IR35-EB062206 

trans-1,3-dichloropropene-d4 72% 80-128% 

J/UJ SSL 

1,2-dichloropropane-d6 74% 84-123% IR35-TB062206 
trans-1,3-dichloropropene-d4 74% 80-128% 

J/UJ SSL 

IR35-GW60IW-06BP 1,2-dichloropropane-d6 78% 84-123% J/UJ SSL 
IR35-GW38IW-06BP 1,2-dichloropropane-d6 82% 84-123% J/UJ SSL 
 
Matrix Spike Recoveries 
 
Wet Chemistry 
 
SDG  #E0841 
 
The MS/MSD pair of sample IR35-GW60-06B and the MS of sample IR35-GW74IW-
06BP analyzed for the IC fraction and/or the sulfide fraction exhibited spike recoveries 
below the lower QC limits.  Associated samples, non-compliant analytes and required 
qualifications are noted in the following table. 
 

MS/MSD ID Analyte % R QC Limit Affected Samples Q Flag Qual 
Code 

chloride  43/45.8 
sulfate 28.3/28.9 

80-120% IR35-GW60-06B 

sulfide 63.3 75-125% 
IR35-GW74IW-06BP chloride 73.8 80-120% 

all samples  J/UJ MSL 

 
SDG  #E0864 
 
The MS/MSD pair of sample IR35-GW60IW-06B analyzed for the IC fraction exhibited 
spike recoveries below the lower QC limits.  Associated samples, non-compliant analytes 
and required qualifications are noted in the following table. 
 

MS/MSD ID Analyte % R QC Limit Affected Samples Q Flag Qual 
Code 

chloride  43/45.8 
sulfate 28.3/28.9 

80-120% IR35-GW60-06B 

sulfide 63.3 75-125% 
IR35-GW74IW-06BP chloride 62.7/65.6 80-120% 

all samples  J/UJ MSL 

Field Duplicates 
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LC-VOA 
 
SDG# ME0841 
 
Sample IR35-GW74IW-06B and field duplicate sample IR35-GW74IW-06BP exhibited 
non-compliant results for vinyl chloride (157% RPD) and trans-1,2-dichloroethene 
(121% RPD); therefore, these compounds were qualified as estimated (J), qualifier code: 
FD. 
 
Identification/Quantitation 
 
LC-VOA 
 
SDG# ME0841 
 
A dilution was required for samples IR35-GW72IW-06B, IR35-GW74IW-06B, IR35-
GW74IWP-06B, IR35-GW55IW-06B, IR35-GW49-06B, IR35-GW64IW-06B, IR35-
GW62IW-06B, IR35-GW49IW-06B, IR35-GW47-06B, IR35-GW55-06B, IR35-
GW47IW-06B, IR35-GW73IW-06B and IR35-GW73-06B; therefore, the E-flagged 
compound results were not used in the initial analysis in favor of the corresponding D-
flagged compound result in the dilution (qualifier code: DL). 
 
SDG# ME0864 
 
A dilution was required for sample IR35-GW80IW-06B; therefore, the E-flagged 
compound results were not used in the initial analysis in favor of the corresponding D-
flagged compound result in the dilution (qualifier code: DL). 
 
 
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

  Laura Maschhoff 
 President 
 
 
  
Jacqueline Cleveland 
Vice-President 
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Summary of Data Qualifications 
LC-VOA 
 
SDG# ME0841 
 

Sample ID Compound Results Q-Flag Qualifier 
Code 

IR35-GW49-06B, IR35-GW55IW-06B,  
IR35-GW64IW-06B, IR35-GW62IW-06B, 
IR35-GW63-06B, IR35-GW49IW-06B,  
IR35-GW47-06B, IR35-GW55-06B,  
IR35-GW47IW-06B, IR35GW73IW-06B,  
IR35-GW72-06B, IR35-GW73-06B,  
IR35-TB062106 

all results +/- J/UJ OT 

IR35-GW72IW-06B all compounds associated 
with: 
vinyl chloride 
chloroethane-d5 
1,1-dichloroethene-d2 
benzene-d6 
toluene-d8 
trans-1,3-dichloroporpene-d4 

+/- J/UJ SSL 

IR35-GW74IW-06B, IR35-GW74IW-06BP vinyl chloride  
trans-1,2-dichloroethene 

+ J FD 

IR35-GW72IW-06B, IR35-GW74IW-06B,  
IR35-GW74IWP-06B, IR35-GW49-06B,  
IR35-GW64IW-06B, IR35-GW62IW-06B,  
IR35-GW49IW-06B, IR35-GW47-06B,  
IR35-GW55-06B, IR35-GW47IW-06B, 
IR35-GW73IW-06B, IR35-GW73-06B,  
IR35-GW55IW-06B 

all E-flagged compounds + R DL 

IR35-GW72IW-06BDL, IR35-GW74IW-06BDL, 
IR35-GW74IWP-06BDL, IR35-GW49-06BDL, 
IR35-GW64IW-06BDL, IR35-GW62IW-06BDL, 
IR35-GW49IW-06BDL, IR35-GW47-06BDL, 
IR35-GW55-06BDL, IR35-GW47IW-06BDL, 
IR35-GW73IW-06BDL, IR35-GW73-06BDL,  
IR35-GW55IW-06BDL 

all results except D-flagged 
compounds 

+/- R DL 

 
SDG# ME864 
 

Sample ID Compound Results Q-Flag Qualifier 
Code 

IR35-GW80IW-06B methylene chloride + CRQL BL 
chloroform-d 
1,2-dichloropropane-d6 
toluene-d8 

IR35-FB062206 

trans-1,3-dichloropropene-d4 

+/- J/UJ SSL 

1,1-dichloroethene-d2 
1,2-dichloropropane-d6 

IR35-EB062206 

trans-1,3-dichloropropene-d4 

+/- J/UJ SSL 

IR35-TB062206 1,2-dichloropropane-d6 +/- J/UJ SSL 
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Sample ID Compound Results Q-Flag Qualifier 
Code 

 trans-1,3-dichloropropene-d4    
IR35-GW60IW-06BP 1,2-dichloropropane-d6 +/- J/UJ SSL 
IR35-GW38IW-06BP 1,2-dichloropropane-d6 +/- J/UJ SSL 
IR35-GW80IW-06B all E-flagged compounds + R DL 
IR35-GW80IW-06B DL all results except D-flagged 

compounds 
+/- R DL 

 
 
Wet Chemistry Parameters 
 
SDG # E0841 

Sample ID Analyte Results Q-Flag Qual 
Code 

IR35-GW49-06B, IR35-GW55IW-06B, IR35-GW64IW-06B,  
IR35-GW62IW-06B, IR35-GW63-06B, IR35-GW49IW-06B,  
IR35-GW47-06B, IR35-GW55-06B, IR35-GW47IW-06B,  
IR35-GW73IW-06B, IR35-GW72-06B, IR35-GW73-06B,  
IR35-GW07DW-06B, IR35-GW60-06B 

Ferrous Fe +/- H J/UJ HT 

all samples chloride 
sulfate 
sulfide 

+/- J/UJ MSL 

 
SDG # E0864 

Sample ID Analyte Results Q-Flag Qual 
Code 

IR35-GW60IW-06B, IR35-GW60IW-06BP, IR35-GW38-06B,  
IR35-GW80IW-06B, IR35-GW38IW-06B, IR35-GW38IW-06BP 

Ferrous Fe +/- H J/UJ HT 

all samples chloride 
 

+/- J/UJ MSL 
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Glossary of Qualification Flags and Abbreviations 

 
 
Qualification Flags (Q-Flags)  
 
U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
R result is rejected; the presence or absence of the analyte cannot be verified 
D result value is based on dilution analysis result 
NJ analyte has been tentatively identified, estimated value 
L analyte present, biased low 
UL not detected, quantitation limit is probably higher 
K analyte present, biased high 
 
 
 
 
 
Method/Preparation Blank Qualification Flags (Q-Flags) 
 
 
NA   The sample result for the blank contaminant is greater than the sample RL 

and is greater than 5X (10X for common laboratory contaminants) the 
blank value.  The sample result for the blank contaminant is not qualified 
with any blank qualifiers.   

 
U The sample result for the blank contaminant is greater than the sample RL 

and is less than 5X (10X for common laboratory contaminants) the blank 
value.   

 
RL The sample result for the blank contaminant is less than the sample RL 

and is less than 5X (10X for common laboratory contaminants) the blank 
value.   

 
 
 

General Abbreviations  
 
RL  reporting limit 
+   positive result 
-  non-detect result 



  CH2M HILL-VBO. 
  MCB Camp Lejeune Site 35 
  SDG#s ME0841 and ME864 
  Page 11  

QUALIFIER CODE REFERENCE 
 
 

Qualifier Description 

TN Tune 
BSL Blank Spike/LCS - High Recovery 
BSH Blank Spike/LCS - Low Recovery 
BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision 
BRL Below Reporting Limit 
ISL Internal Standard - Low Recovery 
ISH Internal Standard - High Recovery 
MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 
MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery 
MI Matrix interference obscuring the raw data 
 MDP Matrix Spike/Matrix Spike Duplicate Precision 
 2S Second Source - Bad reproducibility between tandem detectors 
SSL Spiked Surrogate - Low Recovery 
SSH Spiked Surrogate - High Recovery 
SD Serial Dilution Reproducibility 
ICL Initial Calibration - Low Relative Response Factors (RRF) 
ICH Initial Calibration - High Relative Response Factors (RRF) 
ICB Initial Calibration - Bad Linearity or Curve Function 
CCL Continuing Calibration - Low Recovery or %Difference 
CCH Continuing Calibration - High Recovery or %Difference 
LD Lab Duplicate Reproducibility 
HT Holding Time 
PD Pesticide Degradation 
2C Second Column - Poor Dual Column Reproducibility 
LR Concentration Exceeds Linear Range 
BL Blank Contamination 
RE Redundant Result - due to Re-analysis or Re-extraction 
DL Redundant Result - due to Dilution 
FD Field Duplicate 
OT Other - explained in data validation report 

 
 



 

 

CH2M HILL-VBO 
5700 Cleveland Street 
Suite 101 
Virginia Beach, VA  23462 
 
October 6, 2006 
SDG# E1197 –Site 35, Mitkem Corporation 
MCB Camp Lejeune, Jacksonville, NC  
 
Dear Ms. Arroyo, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # E1197.  The data validation was performed in accordance with 
the EPA CLP Statement of Work, Document OLC03.2 for Low Concentration VOCs and 
the USEPA CLP National Functional Guidelines for Low Concentration Organic Data 
Review (June, 2001), and the various methods utilized by the laboratory for the non-CLP 
parameters.  All areas of concern are discussed in the body of the report and a summary 
of data qualifications is provided.   
  

Sample ID Lab ID 
 

Matrix 
LC-

VOA 
RSK-
175 

 
Alk 

 
IC 

 
SUL 

Ferric 
Fe 

Ferrous 
Fe 

 
TOC 

SDG# ME1197           
IR35-GW72DW-06C E1197-01 water X X X X X X X X 

IR35-GW81-06C E1197-02 water X X X X X X X X 
IR35-GW81IW-06C E1197-03 water X X X X X X X X 

IR35-GW81IWD-06C E1197-04 water X X X X X X X X 
IR35-EB080606 E1197-05 water X        
IR35-FB080606 E1197-06 water X        
IR35-TB080606 E1197-07 water X        

IR35-GW81-06C MS E1197-02MS water X X X X X  X X 
IR35-GW81-06C MSD E1197-02MSD water X X X X X  X X 

  
The following quality control samples were provided with these SDGs: sample IR35- 
IR35-TB080606-trip blank; sample IR35-FB080606-field blank; sample IR35-
EB080606-equipment blank; and sample IR35-GW81IWD-06C-field duplicate of sample 
IR35-GW81IW-06C. The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• Initial/Continuing Calibrations     
• Internal Standards   * 
• Blanks       
• Deuterated Monitoring Compounds     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
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• Matrix Duplicate RPDs  * 
• Field Duplicates    
• Identification/Quantitation     
• Reporting Limits   * 
• Tentatively Identified Compounds * 
 

* - indicates that no qualifications were required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria. 
 
LC-VOA  
 
The associated continuing calibrations exhibited a high %D which resulted in qualifying 
compounds as estimated. 
 
Blank contamination was noted in the holding and field QC blanks associated with 
samples in this batch.  Qualifications were added to the data. 
 
Two samples exhibited non-compliant recoveries for one to four deuterated compounds 
which resulted in qualifying associated compounds as estimated.   
 
One sample required a dilution to obtain positive results within the calibration range. 
 
Wet Chemistry Parameters 
 
Samples analyzed outside the 24 hour holding time allowed by the lab (flagged H by the 
lab) for the Ferrous iron and Ferric iron analysis were qualified as estimated J/UJ.  
 
The associated MS/MSD analysis for sulfide exhibited recoveries below the QC limit of 
75%-125%.  The analyte was qualified as estimated J/UJ in all samples. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
A resubmission request was required for the IC data in this SDG.  Initial calibration curve 
summaries and ICV/CCV recoveries were not present in the data package.  These items 
were requested on 10/1/06 and received from the laboratory via e-mail on 10/4/06. 
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Technical Holding Times 
 
According to chain of custody records, sampling was performed on 08/06/06 and samples 
were received at the laboratory 08/08/06.  All sample preparation and analysis was 
performed within CLP or method holding time requirements with the following 
exception. 
 
Wet Chemistry 
 
For the ferrous and ferric iron fractions, all samples analyzed outside of the 24 hour 
holding time used by the laboratory were qualified as estimated J/UJ with a qualifier code 
of HT.  These samples were analyzed as soon as possible after receipt.  The laboratory 
used an H flag to indicate these results on the data results forms.   
 
Initial/Continuing Calibration 
 
LC-VOA 
 
Calibration standards exhibited high %Ds that were non-compliant.  A summary of these 
non-compliances and affected samples are noted in the following table.  Sample results 
are qualified as indicated. 
 

 
Standard ID 

 
Compound(s) 

RRF, %RSD, 
%D 

 
Samples  

 
Q Flag 

Qual 
Code 

CC 08/11/06 
CC 08/11/06-2 

dichlorodifluoromethane 42.7% 
45.2% 

all samples J/UJ CCH 

CC 08/11/06 acetone 77.4% IR35-GW81-06C,  
IR35-GW81IWD-06C 

J/UJ CCH 

CC 08/11/06-2 tetrachloroethene 39.4% IR35-GW81IW-06C,  
IR35-GW72DW-06C,  
IR35-EB080606, IR35-FB080606,  
IR35-TB080606 

J/UJ CCH 

 
Blanks 
 
LC-VOA 
 
The associated holding and field QC blanks exhibited contamination as noted in the 
following table.  Compounds for which there was no action required, are not included in 
the following table.   
 
Blank ID Compound Concentration Reporting 

Limit 
Action Level 

VBLK2Z methylene chloride 0.50 ug/L 0.50 ug/L 5.0 ug/L 
IR35-EB080606 methylene chloride 0.35 ug/L 5.0 ug/L 3.5 ug/L 
IR35-FB080606 methylene chloride 0.30 ug/L 0.50 ug/L 3.0 ug/L 
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Associated samples and required qualifications are noted in the following table. 
 

Sample ID Compound Q Flag Qual 
Code 

IR35-GW72DW-06C methylene chloride CRQL BL 
 
Deuterated Monitoring Compounds 
 
LC-VOA 
 
The following samples exhibited non-compliant DMC recovery for the DMC listed. All 
compounds associated with the non-compliant DMC were qualified as listed on the table 
below. 
 

Sample ID Non-compliant Surrogate % Rec QC Limit Q Flag Qual 
Code 

IR35-GW81-06C 1,2-dichloropropane-d6 80% 84-123% J/UJ SSL 
1,2-dichloropropane-d6 82% 84-123% IR35-GW81IWD-06C 
trans-1,3-dichloropropane-d4 78% 80-128% 

J/UJ SSL 

 
Matrix Spike Recoveries 
 
Wet Chemistry 
 
The MS/MSD pair of sample IR35-GW81-06C analyzed for the sulfide fraction exhibited 
spike recoveries below the lower QC limits.  Associated samples, non-compliant analytes 
and required qualifications are noted in the following table. 
 

MS/MSD ID Analyte % R QC Limit Affected Samples Q Flag Qual 
Code 

IR35-GW81-06C sulfide 40.8/50.8 75%-125% all samples  J/UJ MSL 
 
Field Duplicates 
 
LC-VOA 
 
Sample IR35-GW81IW-06C and field duplicate sample IR35-GW81IWD-06C exhibited 
non-compliant results for chloroform (200% RPD); therefore, this compound was 
qualified as estimated (J/UJ), qualifier code: FD. 
 
Identification/Quantitation 
 
LC-VOA 
 
A dilution was required for sample IR35-GW72DW-06C; therefore, the E-flagged 
compound results were not used in the initial analysis in favor of the corresponding D-
flagged compound result in the dilution (qualifier code: DL). 
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A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

  Laura Maschhoff 
 President  

 
 
 

Jacqueline Cleveland 
   Vice President 
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Summary of Data Qualifications 
LC-VOA 
 

Sample ID Compound Results Q-Flag Qualifier 
Code 

all samples dichlorodifluoromethane +/- J/UJ CCH 
IR35-GW81-06C, IR35-GW81IWD-06C acetone +/- J/UJ CCH 
IR35-GW81IW-06C, IR35-GW72DW-06C,  
IR35-EB080606, IR35-FB080606, IR35-TB080606 

tetrachloroethene +/- J/UJ CCH 

IR35-GW72DW-06C methylene chloride + CRQL BL 
IR35-GW81-06C compounds associated with: 

1,2-dichloropropane-d6 
+/- J/UJ SSL 

IR35-GW81IWD-06C compounds associated with: 
1,2-dichloropropane-d6 
trans-1,3-dichloropropane-d4 

+/- J/UJ SSL 

IR35-GW81IW-06C, IR35-GW81IWD-06C chloroform +/- J/UJ FD 
IR35-GW72DW-06C all E-flagged compounds + R FD 
IR35-GW72DW-06CDL all compounds except 

D-flagged results 
+/- R DL 

 
Ferrous Iron/Ferric Iron 

 
Sample ID Compound Results Q-Flag Qual Code 

ferrous iron all samples  
ferric iron 

+/- J/UJ HT 

 
Sulfide 

 
Sample ID Compound Results Q-Flag Qual Code 
all samples  sulfide +/- J/UJ MSL 
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Glossary of Qualification Flags and Abbreviations 

 
 
Qualification Flags (Q-Flags)  
 
U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
R result is rejected; the presence or absence of the analyte cannot be verified 
D result value is based on dilution analysis result 
NJ analyte has been tentatively identified, estimated value 
L analyte present, biased low 
UL not detected, quantitation limit is probably higher 
K analyte present, biased high 
 
 
 
 
 
Method/Preparation Blank Qualification Flags (Q-Flags) 
 
 
NA   The sample result for the blank contaminant is greater than the sample RL 

and is greater than 5X (10X for common laboratory contaminants) the 
blank value.  The sample result for the blank contaminant is not qualified 
with any blank qualifiers.   

 
U The sample result for the blank contaminant is greater than the sample RL 

and is less than 5X (10X for common laboratory contaminants) the blank 
value.   

 
RL The sample result for the blank contaminant is less than the sample RL 

and is less than 5X (10X for common laboratory contaminants) the blank 
value.   

 
 
 

General Abbreviations  
 
RL  reporting limit 
+   positive result 
-  non-detect result 
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QUALIFIER CODE REFERENCE 
 
 

Qualifier Description 

TN Tune 
BSL Blank Spike/LCS - High Recovery 
BSH Blank Spike/LCS - Low Recovery 
BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision 
BRL Below Reporting Limit 
ISL Internal Standard - Low Recovery 
ISH Internal Standard - High Recovery 
MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 
MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery 
MI Matrix interference obscuring the raw data 
MDP Matrix Spike/Matrix Spike Duplicate Precision 
 2S Second Source - Bad reproducibility between tandem detectors 
SSL Spiked Surrogate - Low Recovery 
SSH Spiked Surrogate - High Recovery 
SD Serial Dilution Reproducibility 
ICL Initial Calibration - Low Relative Response Factors (RRF) 
ICH Initial Calibration - High Relative Response Factors (RRF) 
ICB Initial Calibration - Bad Linearity or Curve Function 
CCL Continuing Calibration - Low Recovery or %Difference 
CCH Continuing Calibration - High Recovery or %Difference 
LD Lab Duplicate Reproducibility 
HT Holding Time 
PD Pesticide Degradation 
2C Second Column - Poor Dual Column Reproducibility 
LR Concentration Exceeds Linear Range 
BL Blank Contamination 
RE Redundant Result - due to Re-analysis or Re-extraction 
DL Redundant Result - due to Dilution 
FD Field Duplicate 
OT Other - explained in data validation report 

 
 



  

 

Appendix F 
Base-wide Background Data



Appendix F-1
Base-wide Background Data

Statistical Summary for Inorganics in Surface Soils
MCB Camp Lejeune, North Carolina

CTO-036

SAMPLE ID Frequency Arithmetic Mean Arithmetic Mean + Log Arithmetic Mean Log Arithmetic Mean +
SAMPLE DATE Distribution of Detection Range Half Non-Detects 2 Standard Deviations Half Non-Detects 2 Standard Deviations
 
METALS (mg/kg)
Aluminum Neither 50/50 29.4  - 17600J 2,744 8,965 1,188 34,892
Antimony Neither 19/50 ND - 0.9J 0.223 0.564 0.179 0.644
Arsenic Neither 18/50 ND - 1.3J 0.313 0.879 0.232 1.00
Barium Neither 46/50 ND - 24 7.23 19.4 4.35 51.9
Beryllium Lognormal 31/50 ND - 0.53J 0.0517 0.205 0.0302 0.252
Cadmium Neither 5/50 ND - 0.11J 0.0163 0.053 0.0129 0.038
Calcium Neither 42/50 ND - 105000 3,180 33,240 153 9,605
Chromium Neither 44/50 ND - 12.6 3.03 8.93 1.67 21.5
Cobalt Neither 27/50 ND - 0.51J 0.147 0.412 0.100 0.583
Copper Lognormal 39/50 ND - 38.5 2.42 14.2 0.98 11.2
Iron Neither 50/50 26.3  - 12200J 1,623 6,097 679 14,765
Lead Lognormal 50/50 0.45  - 38.5J 6.14 21.0 3.94 25.8
Magnesium Lognormal 43/50 ND - 1610 119 585 49.90 804
Manganese Lognormal 45/50 ND - 49 6.87 24.3 3.60 43.8
Mercury Lognormal 25/50 ND - 0.12J 0.0403 0.0961 0.0327 0.120
Nickel Neither 37/50 ND - 1.8 0.61 1.65 0.350 4.18
Potassium Lognormal 41/50 ND - 263J 58.09 178 32.1 384
Selenium Neither 16/50 ND - 3.4 0.28 1.25 0.183 0.819
Silver Neither 4/50 ND - 1.1 0.0702 0.372 0.049 0.145
Sodium Neither 1/50 ND - 307 40.46 123 33.4 98.5
Thallium Neither 0/50 ND 0.180 0.226 0.179 0.223
Vanadium Lognormal 48/50 ND - 26.2 4.45 14.4 2.44 28.5
Zinc Lognormal 34/50 ND - 73.9 5.41 28.0 2.18 31.2

Background range = 2*standard deviation
Log mean + 2 STD was converted after the mean + 2 STD were added together



Appendix F-2
Base-wide Background Data

Statistics Summary for Inorganics in Subsurface Soil
MCB Camp Lejeune, North Carolina

CTO-036

SAMPLE ID Frequency Arithmetic Mean Arithmetic Mean + Log Arithmetic Mean Log Arithmetic Mean +
SAMPLE DATE Distribution of Detection Range Half Non-Detects 2 Standard Deviations Half Non-Detects 2 Standard Deviations
 
METALS (mg/kg)
Aluminum Neither 50/50 260J - 16800 5,185 13,061 3,715 24,343
Antimony Neither 14/50 ND - 0.5J 0.180 0.392 0.157 0.419
Arsenic Neither 19/50 ND - 9.3 1.06 5.29 0.35 4.71
Barium Lognormal 50/50 0.67J - 27.1 8.28 21.66 5.70 37.34
Beryllium Lognormal 31/50 ND - 0.91 0.0826 0.358 0.0416 0.432
Cadmium Neither 0/50 ND 0.012 0.0129 0.0116 0.0130
Calcium Lognormal 36/50 ND - 4950 221 1,689 51.9 944
Chromium Lognormal 50/50 0.83  - 23.3 7.25 19.7 5.00 30.9
Cobalt Neither 36/50 ND - 6.8 0.411 2.33 0.188 1.88
Copper Lognormal 32/50 ND - 6.7 1.28 4.14 0.691 7.03
Iron Lognormal 50/50 81.5  - 15600 2,719 10,168 1,287 16,984
Lead Lognormal 50/50 1  - 12.2J 4.24 9.84 3.49 12.6
Magnesium Lognormal 49/50 ND - 1250 181 616 103 1,022
Manganese Neither 50/50 0.57J - 67.6 4.62 23.6 2.80 14.7
Mercury Lognormal 30/50 ND - 0.16J 0.0355 0.086 0.030 0.096
Nickel Neither 43/50 ND - 12.3 1.13 4.73 0.58 6.96
Potassium Lognormal 49/50 ND - 869J 181 621 89.12 1,043
Selenium Neither 21/50 ND - 1.3 0.252 0.682 0.202 0.70
Silver Neither 7/50 ND - 0.36J 0.064 0.180 0.054 0.142
Sodium Neither 0/50 ND 34.2 58.8 31.8 68.0
Thallium Neither 0/50 ND 0.190 0.215 0.190 0.219
Vanadium Lognormal 50/50 0.35J - 39 8.60 26.7 5.26 44.7
Zinc Lognormal 25/50 ND - 39.7 3.29 15.1 1.39 21.5

Background range = 2*standard deviation
Log mean + 2 STD was converted after the mean + 2 STD were added together



Appendix F-3
Base-wide Background Data

Statistical Results for Shallow Groundwater Samples
MCB Camp Lejeune, North Carolina

CTO-036

Minimum  Maximum  Minimum  Maximum  Frequency Arithmatic Mean Standard Arithmatic Mean Log Arithmatic Mean Log Standard Log Arithmatic Mean
Non-Detect Non-Detect Detected Detected of Detection Half Non-Detects Deviation Plus 2 Standard Half Non-Detects Deviation Plus 2 Standard 

 Deviations Deviations
 

METALS (ug/L)
Aluminum 19.6 U 180 U 294  3650  16/24 942.9 1079.8 3102.6 333.6 6.17 346.0
Antimony 2.2 U 4 U 0 0 0/24 1.64 0.39 2.42 1.58 1.30 4.18
Arsenic 2 U 2.4 U 6.6 J 19  4/24 2.88 4.62 12.1 1.57 2.48 6.54
Barium 22.8 U 55.7 U 9.2 J 143 J 21/24 43.1 33.2 109.4 33.1 2.10 37.31
Beryllium 0.2 U 1.2 U 0 0 0/24 0.15 0.13 0.42 0.13 1.72 3.56
Cadmium 0.3 U 0.4 U 0 0 0/24 0.18 0.03 0.23 0.18 1.15 2.48
Calcium 0 0 501 J 176000 J 24/24 34539.2 48613.0 131765.2 11849.0 4.95 11858.9
Chromium 0.5 UJ 1.7 U 0.66 J 8.4  11/24 1.56 2.10 5.76 0.77 3.25 7.28
Cobalt 0.7 U 2.9 U 0.73 J 5.6 J 10/24 1.70 1.86 5.42 0.95 2.97 6.90
Copper 1 U 4.3 U 5.1 J 5.1 J 1/24 1.38 1.14 3.66 1.01 2.23 5.46
Iron 44.1 U 46.9 U 140 J 32700 J 22/24 2999.6 6623.0 16245.5 943.9 5.31 954.5
Lead 1.1 U 1.8 U 1.5 J 4  10/24 1.40 1.10 3.61 1.08 2.03 5.15
Magnesium 0 0 728 J 11500  24/24 3181.5 2574.6 8330.7 2416.32 2.12 2420.6
Manganese 0 0 4.7 J 359  24/24 106.8 92.2 291.2 66.7 3.10 72.9
Mercury 0.1 U 0.1 U 0 0 0/24 0.05 0 0.05 0.05 1 2.05
Nickel 0.9 U 1.3 U 2 J 16.5 J 15/24 3.99 3.99 12.0 2.25 3.25 8.76
Potassium 353 U 745 U 677 J 4410  22/24 1638.7 892.0 3422.7 1380.2 1.95 1384.1
Selenium 2.1 UJ 4.6 U 0 0 0/24 1.57 0.63 2.83 1.46 1.48 4.42
Silver 0.5 U 0.9 U 0.79 J 0.95 J 2/24 0.39 0.18 0.74 0.35 1.49 3.34
Sodium 0 0 3370  23000  24/24 11254.2 6674.4 24602.9 9509.1 1.82 9512.7
Thallium 2.2 U 6 U 0 0 0/24 1.89 0.96 3.81 1.67 1.67 5.00
Vanadium 0.4 U 3.3 U 0.82 J 11.5 J 11/24 2.36 3.09 8.55 1 4.06 9.11
Zinc 1.6 U 10.1 U 4.6 J 129 J 14/24 21.0 31.04 83.11 8.76 4.06 16.9

U - Not detected.
UJ - Not detected-Quantitation limit is estimated.
J - Analyte present-Report value is estimated.



Appendix F-4
Base-wide Background Data

Statistical Results for Deep Groundwater Samples
MCB Camp Lejeune, North Carolina

CTO-036

Minimum  Maximum  Minimum  Maximum  Frequency Arithmatic Mean Standard Arithmatic Mean Log Arithmatic Mean Log Standard Log Arithmatic Mean
Non-Detect Non-Detect Detected Detected of Detection Half Non-Detects Deviation Plus 2 Standard Half Non-Detects Deviation Plus 2 Standard 

 Deviations Converted Converted Deviations
 
METALS (ug/L)
Aluminum 19.6 U 224 U 283  41800 J 14/24 4015.9 9154.3 22324.5 415.7 11.4 438.4
Antimony 2.2 U 4.6 U 0 0 0/24 1.6 0.4 2.37 1.54 1.28 4.1
Arsenic 2 U 2.4 U 2.9 J 28.7 J 5/24 2.6 5.6 13.8 1.46 2.16 5.8
Barium 20.8 U 41.3 U 4.2 J 213 J 20/24 44.6 47.4 139.5 30.6 2.36 35.3
Beryllium 0.2 U 1.4 U 2.2 J 3.2 J 2/24 0.39 0.75 1.89 0.18 2.86 5.9
Cadmium 0.3 U 0.4 U 0.48 J 0.97 J 2/24 0.23 0.17 0.57 0.20 1.51 3.2
Calcium 0 0 717 J 384000 J 24/24 51995.7 78980.4 209956.6 17676.7 5.93 17688.5
Chromium 0.5 U 3.3 U 0.85 J 80.8 J 12/24 6.9 16.7 40.2 1.32 6.17 13.7
Cobalt 0.7 U 2.7 U 1.1 J 42.7 J 7/24 3.0 8.6 20.2 0.83 3.56 7.9
Copper 1 U 4.3 U 1.3 J 47.4 J 7/24 4.7 9.9 24.4 1.54 3.94 9.4
Iron 33 U 41.6 U 193 J 55200 J 22/24 8010.8 14326.4 36663.6 2100.6 7.39 2115.4
Lead 1.1 U 2.2 U 1.1 J 61.7 J 9/24 5.1 12.9 30.9 1.45 3.67 8.8
Magnesium 0 0 825 J 18500 J 24/24 3637.5 3745.0 11127.6 2643.9 2.16 2648.2
Manganese 0 0 4.7 J 1060 J 24/24 137.1 234.4 605.8 56.3 3.82 63.9
Mercury 0.1 U 0.1 U 0 0 0/24 0.05 0.00 0.05 0.05 1 2.0
Nickel 0.9 U 1.3 U 1.7 J 76.5 J 12/24 6.1 15.6 37.4 1.68 4.26 10.2
Potassium 699 U 839 U 475 J 8980 J 21/24 2174.3 1935.2 6044.8 1571.8 2.32 1576.5
Selenium 2.1 UJ 4.6 U 3.8 J 3.8 J 1/24 1.58 0.76 3.10 1.43 1.54 4.5
Silver 0.5 U 0.9 U 0.55 J 0.72 J 2/24 0.35 0.13 0.61 0.33 1.40 3.1
Sodium 0 0 4410 J 95300  24/24 16226.3 21139.3 58504.8 11047.9 2.16 11052.3
Thallium 2.2 U 6 U 0 0 0/24 1.73 0.91 3.56 1.54 1.62 4.8
Vanadium 0.4 U 1.5 U 0.44 J 107 J 14/24 8.66 21.9 52.4 1.65 6.36 14.4
Zinc 1.6 U 14.3 U 2.1 J 333 J 10/24 32.6 73.6 179.8 6.2 6.05 18.3

U - Not Detected.
UJ - Not Detected-Quantitation limit is estimated
J - Analyte present-Report value is estimated



 

 

Appendix G  
BIOCHLOR Modeling 



BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    39 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L) .27 .32
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .62 .36
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0 .0

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft) 0 1050
DCE           VC 0.347 2.00 0.64 Date  Data Collected 2006
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.275 1.034 3.494 4.385 0.712 0.009 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.2753 0.304 0.323 0.210 0.026 0.000 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.270 0.320

Time:
39.0 Years Return to 

Input

See PCE

See TCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.627 2.356 7.964 9.995 1.623 0.020 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.6275 0.435 0.354 0.207 0.025 0.000 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.620 0.360

Time:
39.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.0000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.000 0.000

Time:
39.0 Years Return to 

Input

See PCE

See TCE

See DCE
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BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    49 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L) .11 .002
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .05 .21
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0 .25

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft) 0 1050
DCE           VC 0.347 2.00 0.64 Date  Data Collected 2006
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.101 0.381 1.392 3.773 3.437 0.518 0.010 0.000 0.000 0.000 0.000
Biotransformation 0.1013 0.112 0.122 0.121 0.064 0.008 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.110 0.002

Time:
49.0 Years Return to 

Input
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See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 135 270 405 540 675 810 945 1080 1215 1350

No Degradation 0.231 0.330 0.473 0.676 0.967 1.379 1.963 2.779 3.862 5.258 6.877
Biotransformation 0.2308 0.205 0.184 0.169 0.157 0.147 0.140 0.135 0.130 0.127 0.123

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.050 0.210

Time:
49.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.0000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
0 1050

Field Data from Site 0.001 0.250

Time:
49.0 Years Return to 

Input

See PCE

See TCE

See DCE
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BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    59 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L)
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L)
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft)
DCE           VC 0.347 2.00 0.64 Date  Data Collected
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.037 0.140 0.517 1.769 3.817 2.653 0.382 0.009 0.000 0.000 0.000
Biotransformation 0.0373 0.041 0.045 0.048 0.043 0.020 0.002 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)

Field Data from Site

Time:
59.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.085 0.319 1.180 4.032 8.701 6.048 0.870 0.021 0.000 0.000 0.000
Biotransformation 0.0849 0.059 0.049 0.046 0.039 0.017 0.002 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)

Field Data from Site

Time:
59.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.000000 0.000190 0.000158 0.000147 0.000127 0.000056 0.000007 0.000000 0.000000 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
59.0 Years Return to 

Input

See PCE

See TCE

See DCE
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BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    69 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L)
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L)
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft)
DCE           VC 0.347 2.00 0.64 Date  Data Collected
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.014 0.051 0.191 0.686 2.126 3.626 2.037 0.283 0.009 0.000 0.000
Biotransformation 0.013706 0.015156 0.016517 0.017654 0.018307 0.015087 0.005915 0.000694 0.000019 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
69.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.031 0.117 0.435 1.564 4.846 8.264 4.644 0.646 0.020 0.000 0.000
Biotransformation 0.031241 0.021644 0.018004 0.016877 0.016538 0.013344 0.005197 0.000608 0.000017 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
69.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.000000 0.000070 0.000058 0.000055 0.000053 0.000043 0.000017 0.000002 0.000000 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
69.0 Years Return to 

Input

See PCE

See TCE

See DCE
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BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    79 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L)
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L)
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft)
DCE           VC 0.347 2.00 0.64 Date  Data Collected
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.005 0.019 0.070 0.255 0.887 2.410 3.295 1.563 0.212 0.008 0.000
Biotransformation 0.005042 0.005576 0.006076 0.006498 0.006878 0.006924 0.005145 0.001798 0.000209 0.000007 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
79.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.011 0.043 0.160 0.580 2.021 5.493 7.512 3.562 0.484 0.017 0.000
Biotransformation 0.011493 0.007962 0.006623 0.006211 0.006209 0.006108 0.004501 0.001568 0.000183 0.000006 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
79.0 Years Return to 

Input

See PCE

See TCE

See DCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.000000 0.000026 0.000021 0.000020 0.000020 0.000020 0.000015 0.000005 0.000001 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
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See TCE

See DCE
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BIOCHLOR Natural Attenuation Decision Support System Camp Lejeune Data Input Instructions:
Version 2.2 Site 35 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    89 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 600 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 82.8 (ft/yr) Modeled Area Length* 4990 (ft) Test if

or Zone 1  Length* 4990 (ft) Biotransformation
Hydraulic Conductivity K 2.0E-03 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.008 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 26.891 (ft)
(Alpha y) / (Alpha x)* 0.05 (-)     Source Thickness in Sat. Zone* 20 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 250
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.1
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 13.6 0.1 View of Plume Looking Down
Partition Coefficient Koc DCE 31.0 0.1

PCE 426 (L/kg) 4.41 (-) VC .0 0.1 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.04 (-) ETH 0.1
DCE 125 (L/kg) 2.00 (-)  
VC 30 (L/kg) 1.24 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.42 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.04 TCE Conc. (mg/L)
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L)
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L)

PCE          TCE 0.000 0.79 ETH Conc. (mg/L)
TCE          DCE 0.187 3.70 0.74 Distance from Source (ft)
DCE           VC 0.347 2.00 0.64 Date  Data Collected
VC           ETH 69.300 0.01 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

 Paste 
Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
TCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.002 0.007 0.026 0.094 0.336 1.111 2.591 2.904 1.200 0.160 0.006
Biotransformation 0.001855 0.002051 0.002235 0.002391 0.002536 0.002667 0.002578 0.001727 0.000548 0.000064 0.000002
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
DCE 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.004 0.016 0.059 0.214 0.766 2.533 5.906 6.620 2.736 0.365 0.015
Biotransformation 0.004228 0.002929 0.002437 0.002285 0.002289 0.002351 0.002252 0.001504 0.000477 0.000055 0.000002

Monitoring Well Locations (ft)

Field Data from Site

Time:
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See DCE

To All

0
499

998
1497

1996

2994 3493
3992

4491

4990

0.001

0.010

0.100

1.000

10.000

0 1000 2000 3000 4000 5000 6000

Distance From Source (ft.)

C
on

ce
nt

ra
tio

n 
(m

g/
L)

No Degradation/Production Sequential 1st Order Decay Field Data from Site

To Array
Log             Linear 

Prepare Animation

See VC

See ETH



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)
VC 0 499 998 1497 1996 2495 2994 3493 3992 4491 4990

No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation 0.000000 0.000009 0.000008 0.000007 0.000007 0.000008 0.000007 0.000005 0.000002 0.000000 0.000000

Monitoring Well Locations (ft)

Field Data from Site

Time:
89.0 Years Return to 

Input

See PCE

See TCE

See DCE
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