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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

The Atlantic Division of the Naval Facilities Engineering Command (LANTDIV)

issued a modification to Contract No. N62470-83-B-6101 to Hunter/ESE to
prepare a Interim Remedial Investigation (RI) report consolidating all
documents produced to date concerning 22 potentially contaminated sites at
Marine Corps Base (MCB) Camp Lejeune, North Carolina. The Interim RI will
describe the contamination assessments performed at the areas of concern
(AOC), indicate potential migration Pathways, summarize all rounds of

analytical data collected, and provide recommendations for further action.

Science and Engineering, Inc. in 1983. Efforts on this contract were
initiated and data réports wvere generated in 1984 and 1987. At the Hadnot
Point Industrial Area, a Characterization Step Report was prepared in 1988.
To further characterize the groundwater quality of the Hadnot Point
Industrial Area, a Contaminated Groundwater Study was conducted by O°Brien

and Gere Engineers in December 1988.

This report presents a summary of the environmental data generated by the
various field investigations conducted at 22 AOCs within Camp Lejeune since
initiation of the Confirmation Study. All nomenclature from the Confirmation
Study has been adapted to conform to United States Environmental Protection
Agency (USEPA) guidance for conducting Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) investigations.

. 1.2 RI OBJECTIVES

The objectives of this report are to:

-
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0 Describe the geohydrologic setting at 22 AOCs currently included in the

Remedial Investigation/Feasibilicy Study (RI/FS) at Camp Lejeune;

0 Determine, to the éxtent possible using available data, the degree of
environmental contamination in the groundwater, surface water, sediment,

soils, and fish tissues;

0 Determine the rate and direction of groundwater flow and consequent

contaminant migration; and

0 Identify data gaps in the existing data base and make recommendations
regarding the required next Steps to proceed efficiently through the RI/FS

process.

1.3 SITE BACKGROUND

1.3.1 GENERAL

Marine Corps Base (McB) Camp Lejeune is located in Onslow County, North
Carolina (Figure 1), The facility currently covers approximately 170 square
miles and is bisected by the New River. The Atlantic Ocean forms the
southeastern boundary of the base. The western and northeastern boundaries

are U.S. 17 and State Road 24, respectively,

There are five major areas of development at Camp Lejeune: Camp Geiger,
Montford Point, Mainside, Courthouse Bay, and the Rifle Range area. Marine
Corps Air Station (MCAS) New River, a helicopter base, is a separate command
on the west side of the New River, Helicopter Outlying Landing Field (HOLF)
Oak Grove, approximately 25 miles to the north, and Outlying Landing Field
(OLF) Camp Davis, 10 miles to the southwest are also under the command of
MCAS New River. HOLF Oak Grove is no longer active and is under caretaker
status. The Property has some camping facilities and Occasionally is used

for recreation by scouting groups. HOLF Oak Grove does not contain any

1-2
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significant sites. OLF Camp Davis is no longer considered part of MCB and is
no longer the Property of the U.S. Marine Corps. OLF Camp Davis is, however,

included in a Proposed property acquisition pProject.

Within 15 miles of Camp Lejeune are three large, publicly owned tracts of
land; Croatan National Forest, Hofmann Forest, and Camp Davig Forest. 1In
addition to the forested areas, the low elevations of the coastal Plain have

Created vast acreage of inland and coastal wetlands.

1.3.2 SITE HISTORY
Construction of MCB Camp Lejeune began in 1941 a¢ Hadnot Point where
functions were centered. During construction, 9 million board feet of timber
were harvested from the reservation. From 1944 to 1954, a sawmill was
operated by base personnel.

.
During World War II, and the Korean and Vietnam conflicts, Camp Lejeune was
used as a training area to Prepare Marines for combat. The base serves as
the home base for the Second Marine Division, and Fleet Marine Force (FMF)

units have also been stationed as tenant commands.

Construction in the Montford Point, Camp Geiger, and Courthouse Bay areas was
completed by 1945. Montford Point, originally developed for training of
troops is now used for Marine Corps Service Support Schools. Courthouse Bay
hosts amphibious training, while Paradise Point is the site of housing for
commissioned personnel. Noncommissioned housing is pProvided at such

locations as Tarawa Terrace I and II and Midway Park.
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called Peterfield Point,

but the name was changed to New River in 1968. 1In

1942 three new runways were added and the station came under the jurisdiction

of MCAS Cherry Point. During this time PBJ squadron was based here and the

facility was also used for glider training. During the Korean Conflict, it

was used as a helicopter training base and for touch-and-go training for jet
fighters.

In 1968, Marine Corps Outlying Landing Field (MCOLF) Oak Grove was placed
under the jurisdiction of MCAS New River. The field was used as a helicopter

base and renamed HOLF Oak Grove. During World War II, the field was under

the command of MCAS Cherry Point. At the end of the war, all structures were

destroyed with the exception of the runways.

1.3.3 PREVIOUS INVESTIGATIONS

”,
An Initial Assessment Study was conducted by Water and Air Research,

Gainesville, Florida in 1983.

Ine. of
The purpose of the report was to identify and
assess sites posing a potential threat to human health or the environment due

to contamination from past hazardous materials operations.

Based on information from historical records, aerial photographs, field
operations, and personnel interviews, a total of 76 potentially contaminated
sites were identified. The initial assessment evaluated each site with

regard to contamination characteristics, migration pathways, and pollutant
receptors.

The results of the study indicated that while none of the sites posed an
immediate threat to human health or the environment, 21 areas warranted
further investigation to assess long-term impacts. During the initial

investigation at the 21 AOCs, an additional AOC (Site A at MCAS New River)
was identified and included in the RI effort.

Based on the recommendations of the Initial Assessment Study, the RI/FS at

15
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MCB, Camp Lejeune was begun in 1984, The first round of sample collection
and analysis was conducted by Environmental Science and Engineering, Inc.
beginning in July 1984. During the investigation, 55 shallow groundwater
monitoring wells were installed and a total of 75 groundwater samples were
collected for analyses. In addition to the groundwater samples, 56 soil
samples, 7 surface water samples, 8 sediment samples, and 2 fish tissue
samples were collected and chemically analyzed. an Evaluation Report
Presenting the data generated by this round of sample collection was prepared
in January 1985. The report recommended additional monitoring for all of the
investigated sites. Site 48, the MCAS New River Mercury Dump, was not
recommended for additional monitoring, but was recommended for

characterization.

An additional round of sample collection and analysis was conducted by
Environmental Science and Engineering, Inc.’in 1986/87. In this sampling
episode, 29 additional monitoring wells were installed and a total of 113 new
and existing monitoring wells were sampled. 1In addition, 54 soil samples, 44
surface water, and 41 sediment samples were collected and analyzed. An
Evaluation Report was submitted to LANTDIV in July 1987 which documented the

data generated during the second round of sampling.

Point Fuel Farm (Site 22). The purpose of the investigation was to determine
the presence of any product pool or soluble hydrocarbons in the groundwater
in the vicinity of the fuel farm. The site investigation included the
installation of monitoring wells, product thickness measurements, and
groundwater sampling and analysis. The results of the Contaminated

Groundwater Study were Presented in report form to LANTDIV in December 1988.
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None of the previous investigations at the AOCs have included activities to
determine the site-specific values of aquifer parameters such as horizontal
and vertical hydraulic conductivity, storage coefficient, transmissivity, and
leakage. These parameters are required to quantify the rate of potential
groundwater movement and contaminant transport. All future field efforts
should include the determination of these parameters by the performance of

slug tests and/or pumping tests.

1.4 REPORT ORGANIZATION

The RI report is organized into four sections. The purpose of this first
section is to provide an overall description of the area under investigation

and briefly describe previous activities undertaken to date.

Section 2.0 provides a description of the physical characteristics of the
study area. This section provides a description for Camp Lejeune as a whole
since there has been a limited amount of specific data generated with respect

to hydrology, geology, or soils, in particular.

A summary of the sampling and analytical results of the 22 AOCs at Camp
LeJeune are presented in Section 3.0. Site-specific geology along with
groundwater contour information is Presented for each AOC where monitoring
wells were installed. Recommendations for further investigations are also

included at the conclusion of each AOC discussion.

Section 4.0 summarizes the work accomplished to date and suggests where

further efforts should be expended.

1=7
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

2.1 SURFACE FEATURES

The Camp Lejeune facility is located in the coastal plain of North Carolina.
This coastal plain is characterized by generally flat topography.
Specifically, the topography in Camp Lejeune varies from sea level to an
elevation of 72 feet above mean sea level (msl), however, the average
elevations lie between 20 and 40 feert msl. Along the coast lies a 200 to 500
foot barrier island complex. The dune field located on this barrier island

range in elevation from 10 to 40 feet msl.

Approximately 70 percent of Camp Lejeune is located in the broad, flat
interstream areas where drainage is poor and soils are often wet (Atlantic

Division, Bureau of Yards and Docks, 1965).”

2.2 SURFACE WATER HYDROLOGY

Approximately 70 percent of MCB Camp Lejeune is in the broad, flat
interstream areas where drainage is poor and soil is often wet (Atlantic

Division, Bureau of Yards and Docks, 1965).

The drainage at Camp Lejeune is predominantly toward the New River, although
the coastal areas tend to drain directly into the Atlantic Ocean through the
Intercoastal Waterway. The natural drainage has been changed in developed
areas by drainage ditches, stormsewers, and extensive asphalt and concrete
areas. Drainage sub-basins for the Hadnot Point area and MCAS New River are

shown in Figures 2 and 3. Most of the study AOCs are in these two areas.

The dominant surface water feature at MCB Camp Lejeune is the New River which
receives drainage from most of the base. The New River flows in a southerly
direction and empties into the Atlantic Ocean through the New River Inlet.
Several small coastal creeks drain the area of MCB Camp Lejuene that is not
drained by the New River and its tributaries. These creeks flow into the

Intercoastal Waterway, which is connected to the Atlantic Ocean by a series
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of inlets. Stream flow in the New River in the area of MCB Camp Lejeune and
the average annual runoff of the MCB Camp Lejeune area have not been
determined. The water in the New River at MCB Camp Lejeune is brackish,

shallow and warm.

Flooding is a potential problem for areas of the base within the 100-year
floodplain. The U.S. Army Corps of Engineers has mapped the limits of the
100-year floodplain at Camp Lejeune at 7.0 feet msl in the upper reaches of
the New River and increases to 11.0 feet msl on the open coast (Natural

Resources Management Plan, 1975).

2.3 GEOLOGY

Camp Lejeune is located in the Atlantic Coastal Plain physiographic province.
The Coastal Plain is underlain by unconsolidated deposits of sand, and clay
with minor amounts of gravel. Also noted are minor amounts of marl shell
rock. Regionally, these deposits are gently dipping to the southeast in a
thickening wedge that overlies the bedrock (Todd, 1983). These shallow
deposits constitute the unconfined aquifer (water table) of the coastal
plain. Due to the permeable nature of these sediments, they are vulnerable to

both saline encroachment and surface contaminants.

Beneath the area of Camp Lejeune, a sequence of unconsolidated sedimentary
deposits approximately 1400 to 1700 feet thick exists. The following
discussion involves only the uppermost 300 feet of the sequence which
represents the source of fresh water for the base (NCDNR & CD, 1980; Water
and Air Research, 1983).

At the top of the sequence, undifferentiated Pleistocene and Recent sands and
clays form the seaward thickening band of sediments. These deposits can

reach a thickness of 35 feet (NCDNR & CD, 1980; Water and Air Research,
1983).

MCB Camp Lejeune is underlain by seven sand and limestone aquifers separated

2-4
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by confining units of silt ang clay (Harned et al, 1989). The seven aquifers
are the surficial, Castle Hayne, Beaufort, Peedee, Black Creek, and Upper and
Lower Cape Fear. Less permeable clay and silt beds separate the aquifers and
serve as confining or semi-confining units which impede the flow of

groundwater from one aquifer to another.

Fresh water is present in the surficial and Castle Hayne aquifers at McB Camp
Lejeune. Fresh water extends to a depth of 300 feet (Harned et al, 1989).
Brackish water is usually found deeper than 300 feet below msl (Shiver,
1982).

The surficial aquifer at MCB Camp Lejeune is composed of Quaternary and
Miocene sand, silt, and clay. The aquifer ranges in thickness from 0 feet in
the channels of the New River and its tributaries to 75 feet in the

southwestern portion of Camp Lejeune (Harned,et al, 1989).

The Castle Hayne aquifer is composed of sand and limestone of Oligocene and
Middle Eocene age. The upper portion of the aquifer is pPrimarily
unconsolidated sand. The lower portion is partially consolidated sand and
limestone. Thin clay layers are found throughout the unic. The Castle Hayne
aquifer thickens toward the southeast, from 175 feet in the northern portion
of the base to 375 feet at.the coast. The Castle Hayne aquifer is

approximately 340 feet thick in the Hadnot Point Area (Harned et al, 1989).

2.4 HYDROGEOLOGY

Some of the formations in the Coastal Plain are permeable, can be defined as
aquifers, and are of wide areal extent. Hydraulic connections between these
aquifers are common through complex interbedding creating a complex
hydrologic system, which is 4 common characteristic of Coastal Plain
sediments. This complex system may include streams and lakes where the

aquifers are at or near the land surface.

In general, the hydrologic system at Camp Lejeune consists of an unconfined
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(water table) aquifer and semi-confined aquifer. The unconfined aquifer

extends from the water table to the first significant confining unit.

The water table at HPIA is found at depths ranging from 6.17 to 22.36 feet
below land surface (bls) (ESE, May 1988). Water levels fluctuations in the
area range from 1 to 4 feet and are attributed to seasonal variations (Harned

et al, 1989).

In general, shallow groundwater flows toward the New River. The direction of
flow actually ranges from south-southwest in the northern corner of HPIA to
west-southwest in the southwest. Groundwater mounding appears to occur in
the west-central and southeastern areas. This may be due to increased
surface infiltration and a drainage ditch in the west-central and southern
sections respectively (ESE, May 1988). The horizontal flow gradient over
most of the area is approximately 0.003 feet/ft, but does increase to 0.02

feet/ft in the southwest corner of the site.

Water levels measured in deep and intermediate wells are similar to those
observed in nearby shallow wells. Additional data is required before a
potentiometric surface map can be generated for the deep aquifer, however, it
is expected that deep groundwater flows to the east-southeast, towards the
Atlantic Ocean (ESE, May 1988). Small-scale regional changes in groundwater
flow may occur in the deep aquifer due to local pumping of water supply
wells. The USGS (Harned et al, 1989) notes that flow gradients may range
from 15 feet/mile (0.0028 feet/ft) in areas unaffected by pumping to 150-200
feet/mile (0.0284-0.0378 feet/ft) in areas near active water supply wells.

A 72 hour pumping test performed at HPIA by ESE in 1987 indicates average
transmissivity and storage coefficient values of 9.6 x 1073 gpd/ft <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>