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1.0 INTRODUCTION 

Marine Corps Base (MCB) Camp Lejeune was placed on the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) National Priorities List (NPL) effective 

November 4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing, 

the United States Environmental Protection Agency (USEPA) Region IV, the North Carolina 

Department of Environment, Health and Natural Resources (N.C. DEHNR), and the United 

States Department of the Navy (DON) entered into a Federal Facilities Agreement (FFA) for 

MCB Camp Lejeune. The primary purpose of the FFA was to ensure that environmental 

impacts associated with past and present activities at the MCB are thoroughly investigated 

and appropriate CERCLA response/Resource Conservation and Recovery Act (RCRA) 

corrective action alternatives are developed and implemented as necessary to protect the 

public health, welfare and the environment (FFA, 1989). 

The scope of the FFA included provisions for the implementation of a remedial 

investigation/feasibility study (RI/FS) at 23 sites throughout MCB Camp Lejeune. Remedial 

investigations will be implemented at these sites to determine fully the nature and extent of 

the threat to the public health, welfare or the environment caused by the release and 

threatened release of hazardous substances, pollutants, contaminants or constituents at the 

site and to establish requirements for the performance of FSs. Feasibility studies will be 

conducted to identify, evaluate, and select alternatives for the appropriate CERCLA responses 

to prevent, mitigate, or abate the release or threatened release of hazardous substances, 

pollutants, contaminants, or constituents at the site in accordance with CERCLASuperfund 

Amendments and Reauthorization Act (SARA) and applicable State law (FFA, 1989). This 

RI/FS Work Plan addresses three of the 23 sites: Site 78 (Hadnot Point Industrial Area), Site 

21 (Transformer Storage Lot 140), and Site 24 (Industrial Area Fly Ash Dump). These three 

sites form Operable Unit No. 1 (the first of nine operable units at the MCB Camp Lejeunel. 

1.1 Objective of RUFS Work Plan 

The objective of this RI/FS Work Plan is to identify and describe the tasks required to 

implement an RYFS for Operable Unit No. 1 at MCB Camp Lejeune. The various studies or 

investigations required to collect appropriate data are also described in this Work Plan. In 

addition, the Work Plan documents the scope and objectives of the RI/F’S activities. The 

preparation and contents of the RUFS Work Plan is based on the scoping process, which is 

described below. 
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1.2 RUFS Scoping 

Scoping is the initial planning stage of the RI/FS and of eventual site remediation. The result 

of the scoping process is documented in the RI/FS Work Plan. Scoping begins once the 

background information is reviewed and evaluated and consists of the following activities: 

l Preliminarily assessing human health and ecological risks, based on existing 

information. 

l Identifying potential interim actions which may need to be undertaken early in the 

program to mitigate potential threats to the public health and the environment. 

l Identifying contaminants of concern. 

l Identifying potential contaminant migration pathways, 

l Identifying Federal and State Applicable or Relevant and Appropriate Requirements 

(ARARS). 

l Identifying potential technologies/alternatives for mitigating site problems. 

l Determining the type, amount, and data quality objectives (D&OS) needed to assess 

human health and ecological risks, and to effectively evaluate feasible 

technologies/alternatives. 

l Identifying the sampling strategies for the collection of data. 

l Defining the optimum sequence of site activities. 

The background information reviewed included a number of existing environmental 

assessment reports, which are identified in Section 8.0 (References), and information collected 

by conducting site visits at all three sites. 

As part of the scoping process, Baker personnel conducted pre-investigation sampling at Sites 

78 and 24 during which groundwater samples were collected from selected monitoring wells. 

Results of sample analyses were used in the design of the RI.’ The findings of this 

pre-investigation sampling are in Section 2.2.5.6 (Site 78) and Section 2.4.5.1 (Site 24). Project 
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meetings were also conducted with the Atlantic Division, Naval Facilities Engineering 

Command (LANTDIV) to discuss the proposed RI/FS Scope of Work for each site, and to obtain 

technical and administrative input from LANTDIV. 

1.3 RI/FS Work Plan Format 

The following elements are presented in this Work Plan. 

Section 2.0 - Site Background and Setting 
Section 3.0 - Evaluation of Existing Information 
Section 4.0 - RI/FS Objectives 
Section 5.0 - RUFS Tasks 
Section 6.0 - Project Staffing 
Section 7.0 - Project Schedule 
Section 8.0 - References 

Section 2.0 includes information regarding the location and setting of each site, along with a 

summary of what studies were conducted in the past at each site and their respective findings. 

The purpose of this section is to define the physical and known environmental characteristics 

of each site. 

Section 3.0 documents the evaluation of background information. This section focuses on 

identifying potential and/or confirmed contamination, identifying migration pathways, 

identifying potential (or known) impacts to the public health and environment, listing 

Federal and/or State applicable or relevant and appropriate requirements (ARARs), and 

identifying potential remedial technologies/alternatives for mitigating site problems. The 

purpose of this evaluation is to define site-specific RI/FS objectives. Data or information 

deemed necessary to identify migration pathways, assess environmental and human health 

risks, or evaluate the feasibility of remedial actions are presented in this section. 

Section 4.0 presents the RI/FS objectives for each site. Data or information required to meet 

the objectives are subsequently identified and documented in this section. This data may 

consist of chemical analyses, hydrogeologic information, or engineering analyses. 

Section 5.0 identifies and describes the tasks and field investigations that will need to be 

implemented to complete the RUFS at each site in terms of meeting the site-specific objectives. 

These tasks generally follow the description of tasks identified in USEPA’s RI./FS Guidance 

Document (OSWER Directive 9355.3-01). The collection methods for obtaining this 
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information are also identified and described in general terms (more detailed descriptions of 

the field investigations are documented in the Sampling and Analysis Plan). This section 

provides the rationale for development of this Work Plan. 

Section 6.0 discusses project staffing for implementing the RI/I% for Operable Unit No. 1. The 

RI/FS schedule is provided in Section 7.0 and references used in developing the RI/FS 

approach are provided in Section 8.0. 
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2.0 BACKGROUND AND SETTING 

The purpose of this section is to summarize existing background and setting information 

pertaining to MCB Camp Lejeune, Operable Unit No. 1 (Sites 78, 21, and 24). The current 

understanding of the physical setting of the sites, the history of the sites, and the existing 

information related to previous environmental investigative activities are described. This 

section specifically addresses the location and setting of the three sites, historical events 

associated with past usage or disposal activities, topography and surface drainage, regional 

geology and hydrogeology, site-specific geology and hydrogeology, surface water hydrology, 

climatology, natural resources, ecological features, and land use. 

Additional site information regarding the above can be found in the following documents: 

Initial Assessment Study (IAS) of Marine Corps Base Camp Lejeune, North Carolina 
(WAR, 1983). 

Final Site Summary Report, Marine Corps Base, Camp Lejeune (ESE, 1990). 

Characterization Step Report for Hadnot Point Industrial Area - Confirmation Study 
to Determine Existence and Possible Migration of Specific Chemicals In Situ, Marine 
Corps Base, Camp Lejeune, North Carolina (ESE, 1988). 

Final Remedial Investigation Report for Hadnot Point Industrial Area Operable Unit 
Shallow Soils and Castle Hayne Aquifer, Marine Corps Base, Camp Lejeune, North 
Carolina. Volumes 1,2, and 3 (ESE, 1992). 

Draft Final Risk Assessment for Hadnot Point Industrial Area Operable Unit Shallow 
Soils and Castle Hayne Aquifer, Marine Corps Base, Camp Lejeune, North Carolina 
(ESE, 1991). 

Final Interim Remedial Action Remedial Investigation for the Shallow Aquifer at the 
Hadnot Point Industrial Area Operable Unit, Camp Lejeune Marine Corps Base, 
Jacksonville, North Carolina (Baker, 1992a). 

Final Interim Remedial Action Feasibility Study for the Shallow Aquifer at the 
Hadnot Point Industrial Area Operable Unit, Camp Lejeune Marine Corps Base, 
Jacksonville, North Carolina (Baker, 1992b). 

Hydrogeology of Aquifers in Cretaceous and Younger Rocks in the Vicinity of Onslow 
and Southern Jones Counties, North Carolina (USGS, 1990a). 

Continuous Seismic Reflection Profiling of Hydrogeologic Features Beneath New 
River, Camp Lejeune, North Carolina (USGS, 1990b). 

Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps 
Base, North Carolina (USGS, 1989). 
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2.1 Marine Corps Base Camp Lejeune 

This section provides an overview of the physical features associated with MCB Camp 

Lejeune. 

2.1.1 Location and Setting 

MCB Camp Lejeune is located within the coastal plain in Onslow County, North Carolina. 

The facility covers approximately 170 square miles and is bisected by the New River which 

flows in a southeasterly direction and forms a large estuary before entering the Atlantic 

Ocean. The eastern border of Camp Lejeune is the Atlantic Ocean shoreline. The western and 

northeastern boundaries are U.S. Route 17 and State Route 24, respectively. The City of 

Jacksonville, North Carolina, borders Camp Lejeune to the north. The major areas within 

MCB Camp Lejeune are depicted in Figure 2-1. 

2.1.2 History 

Construction of MCB Camp Lejeune began in April 1941 with the objective of developing the 

“Worlds Most Complete Amphibious Training Base”. The base was started at the Hadnot 

Point Industrial Area (HPIA) where the major functions of the base are still centered. 

Development at the Camp Lejeune complex consists of primarily five geographical locations 

under the jurisdiction of the Base Command. These areas include Camp Geiger, Montford 

Point, Courthouse Bay, Mainside, and the Rifle Range Area. The three sites included under 

Camp Lejeune Operable Unit No. 1 are located at the Mainside area (WAR, 1983). The 

general location of these three sites within MCB Camp Lejeune are identified on Figure 2-1. 

2.1.3 Topography and Surface Drainage 

The generally flat topography of MCB Camp Lejeune is typical of the seaward portions of the 

North Carolina coastal plain, Elevations on the base vary from sea level to 72 feet above mean 

sea level (msl); however, the elevation of most of Camp Lejeune is between 20 and 40 feet 

above msl (WAR, 1983). 

Drainage at Camp Lejeune is generally toward the New River, except for areas near the coast, 

which drain into the Atlantic Ocean via the Intracoastal Waterway. In developed areas, 

natural drainage has been altered by asphalt pavement, storm sewers, and drainage ditches. 
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Approximately 70 percent of Camp Lejeune is in the broad, flat interstream areas. Drainage 

is poor in these areas (WAR, 1983). 

Flooding is a potential problem for base areas within the loo-year floodplain. The US. Army 

Corps of Engineers has mapped the limits of loo-year floodplain at Camp Lejeune at 7.0 feet 

above msl in the upper reaches of the New River (WAR, 19831. Only minor portions of Site 24 

(near the drainage ways leading to Cogdels Creek) appear to be within the loo-year 

floodplain. The elevation of the loo-year floodplain increases downstream to 11 feet above msl 

near the coastal area (WAR, 1983). 

2.1.4 Regional Geology 

MCB Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The 

sediments of the Atlantic Coastal Plain consist of interbedded sands, clays, calcareous clays, 

shell beds, sandstone, and limestone. These sediments are layered in inter-fingering beds and 

lenses that gently dip and thicken to the southeast (ESE, 19921. Regionally, they comprise 10 

aquifers and nine confining units which overlie igneous and metamorphic basement rocks of 

pre-Cretaceous age. These sediments were deposited in marine or near-marine environments 

and range in age from early Cretaceous to Quaternary time. Table 2-1 presents a generalized 

stratigraphic column for this area (ESE, 1992). 

2.1.5 Regional Hydrogeology 

United States Geological Survey (USGS) studies at MCB Camp Lejeune indicate that the Base 

is underlain by seven sand and limestone aquifers separated by confining units of silt and clay. 

These include the water table (surficiall, Castle Hayne, Beaufort, Peedee, Black Creek, and 

upper and lower Cape Fear aquifers. The combined thickness of these sediments is 

approximately 1,500 feet. Less permeable clay and silt beds function as confining units or 

semi-confining units which separate the aquifers and impede the flow of groundwater between 

aquifers. A generalized hydrogeologic cross-section of this area is presented in Figure 2-2 

which illustrates the relationship between the aquifers in this area (ESE, 1992). 

The surficial aquifer is a series of sediments, primarily sand and clay, which commonly extend 

to depths of 50 to 100 feet. No laterally extensive clay confining units have been encountered 

in this interval during previous subsurface investigations. This unit is not used for water 

supply in this part of the Base. In some areas, the surficial aquifer is reported to contain water 
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TABLE 2-1 

GEOLOGIC AND HYDROGEOLOGIC UNITS IN 
THE COASTAL PLAIN OF NORTH CAROLINA 

r 
Svstem 

Quaternary 

Tertiary 

Cretaceous 

GEOLOGIC UN 

Series 

IolocenelPleistocene 

Pliocene 

Miocene 

Oligocene 

Eocene 

Paleocene 

Upper Cretaceous 

Lower Cretaceous(1) 

Pre-Cretaceous basement rocks 

‘IT S 

Formation 

Undifferentiated 

Yorktown Formation(l) 

Eastover Formatio0 

Pungo River Formation(l) 

Belgrade Formation 

River Bend Formation 

Castle Hayne Formation 

Beaufort Formation 

Peedee Formation 

Black Creek and 
Middendorf Formations 

Cape Fear Formation 

Unnamed deposits(l) 

-- 

I .  

4 
I  

HYDROGEOLGGIC UNITS 

Aquifer and Confining Unit 

Surficial aquifer 

Yorktown confining unit 
Yorktown aquifer 

Pungo River confining unit 
Pungo River aquifer 

Castle Hayne confining unit 

Castle Hayne aquifer 

Beaufort confining unit@) 
Beaufort aquifer 

Peedee confining unit 
Peedee aauifer 

lack Creek confining unit 

Upper Cape Fear confining unit 
Unner Cane Fear aauifer 
Lower Cane Fear confininn unit 
Lower Cape Fear aquifer 
Lower Cretaceous confining unii 
Lower Cretaceous aquifer(l) 

(1) Geologic and hydrologic units probably not present beneath Camp Lejeune. 
(2) Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area. 
(3) Estimated to be confined to deposits of Paleocene age in the study area. 

Source: USGS, 1989. 
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contaminated by waste disposal practices, particularly in the northern and north-central 

developed areas of the Base (USGS, 1989). 

The principal water-supply aquifer for the Base is the series of sand and limestone beds that 

occur between 50 and 300 feet below land surface. This series of sediments generally is known 

as the Castle Hayne aquifer. The Castle Hayne aquifer is about 150 to 350 feet thick in the 

area and is the most productive aquifer in North Carolina (USGS, 1989). Previous 

investigations in this area indicate that the Castle Hayne aquifer (defined as deeper than 50- 

100 feet) and the surficial aquifer (defined as less than 50-100 feet) are in hydraulic 

communication. 

Onslow County and Camp Lejeune lie in an area where the Castle Hayne aquifer contains 

freshwater, although the proximity of saltwater in deeper layers just below this aquifer and in 

the New River estuary is of concern in managing water withdrawals from the aquifer since 

overpumping of the deeper parts of the aquifer could cause up coming of saltwater to occur, 

The aquifer presently contains water having less than 250 mg/L (milligrams per liter) chloride 

throughout the area of the Base (USGS, 1989). 

The aquifers that lie below the Castle Hayne consist of a thick sequence of sand and clay. 

Although some of these aquifers are used for water supply elsewhere in the Coastal Plain, they 

contain saltwater in the Camp Lejeune area (USGS, 1989). 

Rainfall that occurs in the Camp Lejeune area (and does not exit the site as surface runoff) 

enters the ground in recharge areas, infiltrates the soil, and moves downward until it reaches 

the water table, which is the top of the saturated zone. In the saturated zone, ground water 

flows in the direction of lower hydraulic head, moving through the system to discharge areas 

like the New River and its tributaries or the ocean (USGS, 1989). 

Water levels in wells tapping the surticial aquifer vary seasonally. The surficial aquifer 

receives more recharge in the winter than in the summer when much of the precipitation 

evaporates or is transpired by plants before it can reach the water table. Therefore, the water 

table generally is highest in the winter months and lowest in summer or early fall (USGS, 

1989). 
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2.1.6 Surface Water Hydrology 

The dominant surface water feature at MCB Camp Lejeune is the New River. It receives 

drainage from most of the base. The New River is short, with a course of approximately 50 

miles on the central coastal plain of North Carolina. Over most of its course, the New River is 

confined to a relatively narrow channel entrenched in the Eocene and Oligocene limestones. 

South of Jacksonville, the river widens dramatically as it flows across less resistant sands, 

clays, and marls. At MCB Camp Lejeune, 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 Lejeune that is not drained by the New River and its tributaries. 

These creeks flow into the Intracoastal Waterway, which is connected to the Atlantic Ocean by 

Bear Inlet, Brown’s Inlet, and the New River Inlet. (WAR, 1983). 

Water quality criteria for surface waters in North Carolina have been published under Title 

15 of the North Carolina Administrative Code. At MCB Camp Lejeune, the New River falls 

into two classifications, SC (estuarine waters not suited for body contact sports or commercial 

shellfishing) and SA (estuarine waters suited for commercial shellfishing). The SC 

classification applies to three areas of the New River at MCB Camp Lejeune including the 

Hadnot Point area. The rest of the New River at MCB Camp Lejeune falls into the SA 

classification (ESE, 1992). 

2.1.7 Climatology 

MCB Camp Lejeune experiences mild winters and hot, humid summers. The average yearly 

rainfall is greater than 50 inches, and the potential evapotranspiration in the region varies 

from 34 inches to 36 inches of rainfall equivalent per year. The winter and summer seasons 

usually receive the most precipitation. Temperature ranges are reported to be 33°F to 53°F in 

the winter (i.e., January) and 71°F to 88°F in the summer (i.e., July). Winds are generally 

south-southwesterly in the summer and north-northwesterly in the winter (WAR, 1983). 

2.X.8 Natural Resources and Ecological Features 

The Camp Lejeune complex is predominantly tree-covered, with large amounts of softwood 

(shortleaf, longleaf, pond, and primarily loblolly pines) and substantial stands of hardwood 

species. Approximately 60,000 of the 112,000 acres of Camp Lejeune are under forestry 

management. Timber producing areas are under even-aged management with the exception 
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of those areas along streams and swamps. These areas are managed to provide both wildlife 

habitat and erosion control. Forest management provides wood production, increased wildlife 

populations, enhancement of natural beauty, soil protection, prevention of stream pollution, 

and protection of endangered species (WAR, 1983). 

Upland game species including black bear, whitetail deer, gray squirrel, fox squirrel, quail, 

turkey, and migratory waterfowl are abundant and are considered in the wildlife management 

programs (WAR, 1983). 

Aquatic ecosystems on MCB Camp Lejeune consist of small lakes, the New River estuary, 

numerous tributaries, creeks, and part of the Intracoastal Waterway. A wide variety of 

freshwater and saltwater fish species exist here. Freshwater ponds are under management to 

produce optimum yields and ensure continued harvest of desirable fish species. Freshwater 

fish in the streams and ponds include largemouth bass, redbreast sunfish, bluegill, chain 

pickerel, yellow perch, and catfish. Reptiles include alligators, turtles, and snakes (including 

venomous) (WAR, 1983). 

Wetland ecosystems at MCB Camp Lejeune can be categorized into five habitat types: pond 

pine or pocosin; sweet gum/water oak/cypress and tupelo; sweet bay/swamp black gum and red 

maple; tidal marshes; and coastal beaches. Pocosins provide excellent habitat for bear and 

deer because these areas are seldom disturbed by humans. The presence of pocosin type 

habitat at Camp Lejeune is primarily responsible for the continued existence of black bear in 

the area. Many of the pocosins are overgrown with brush and pine species that would not be 

profitable to harvest. Sweet gum/water oak/cypress and tupelo habitat is found in the rich, 

moist bottomlands along streams and rivers. This habitat extends to the marine shorelines. 

Dear, bear, turkey, and waterfowl are commonly found in this type of habitat. Sweet 

bay/swamp black gum and red maple habitat exist in the floodplain areas of Camp Lejeune. 

Fauna including waterfowl, mink, otter, raccoon, deer, bear, and gray squirrel frequent this 

habitat. The tidal marsh at the mouth of the New River is one of the few remaining North 

Carolina coastal areas relatively free from filling or other manmade changes. This habitat, 

which consists of marsh and aquatic plants such as algae, cattails, saltgrass, cordgrass, 

bulrush, and spikerush, provides wildlife with food and cover. Migratory waterfowl, 

alligators, raccoons, and river otter exist in this habitat. Coastal beaches along the 

intracoastal waterway and along the outer banks of Camp Lejeune are used for recreation and 

to house a small military command unit. Basic assault training maneuvers are also conducted 

along these beaches. Training regulations presently restrict activities that would impact 
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ecological sensitive coastal barrier dunes. The coastal beaches provide habitat for many 

shorebirds (WAR, 1983). 

The Natural Resources and Environmental Affairs (NREA) Division of MCB Camp Lejeune, 

the U.S. Fish and Wildlife Service, and the North Carolina Wildlife Resource Commission 

have entered into an agreement for the protection of endangered and threatened species that 

might inhabit MCB Camp Lejeune. Habitats are maintained at MCB Camp Lejeune for the 

preservation and protection of rare and endangered species through the base’s forest and 

wildlife management programs. Full protection is provided to such species and critical habitat 

is designated in management plans to prevent or mitigate adverse effects of base activities. 

Special emphasis is placed on habitat and sightings of alligators, osprey, bald eagles, cougars, 

dusky seaside sparrows, and red-cockaded woodpeckers (WAR, 1983). 

Within 15 miles of Camp Lejeune are three publicly owned forests: Croatan National Forest; 

Hofmann Forest; and Camp Davis Forest. The remaining land surrounding Camp Lejeune is 

primarily used for agriculture. Typical crops include soybeans, small grains, and tobacco 

(WAR, 1983). 

2.1.9 Land Use 

Camp Lejeune presently covers an area of approximately 170 square miles. Military and 

civilian population is approximately 60,000. During World War II, Camp Lejeune was used as 

a training area to prepares Marines for combat. This has been a continuing function of the 

facility during the Korean and Vietnam conflicts, and the recent Gulf War (i.e., Desert Storm). 

Toward the end of World War II, the camp was designated as a home base for the Second 

Marine Division. Since that time, Fleet Marine Force (FMF) units also have been stationed 

here as tenant commands. 

2.1.10 Water Supply 

MCB Camp Lejeune water is supplied entirely from groundwater. Groundwater is obtained 

from approximately 90 water supply wells and treated. There are eight water treatment 

plants with a total capacity of 15.821 million gallons per day (MGD). Groundwater usage is 

estimated at over 7 MGD (USGS, 1989). 
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The water supply wells are all located within the boundaries of the Base. The average water 

supply well at the base has a depth of 162 feet, a casing diameter of 8 inches, and yields 174 

gpm (USGS, 1989). 

All of the water supply wells utilize the Castle Hayne aquifer. The Castle Hayne aquifer is a 

highly permeable, semiconfined aquifer that is capable of yielding several hundred to 1,000 

gallons per minute in municipal and industrial wells in the Camp Lejeune area. The water 

retrieved is typically a hard, calcium bicarbonate type. 

As shown on Figure 2-3, there are eight potable water supply wells located within or nearby 

Operable Unit No. 1. The depths of these wells range from 160 to 225 feet. They are screened 

in intervals ranging from 45 feet to 225 feet. Pertinent well information for these eight supply 

wells are summarized on Table 2-2. 

2.2 Site 78 - Hadnot Point Industrial Area 

This section addresses the background and setting of Site 78 - the Hadnot Point Industrial 

Area (HPIA) . 

2.2.1 Site Location and Setting 

Site 78 (HPIA) houses the industrial area of Camp Lejeune, This area is comprised of 

maintenance facilities, warehouses, painting shops, printing shops, auto body shops, etc. In 

general, the HPIA is defined as the area bounded by Holcomb Boulevard to the west, Sneads 

Ferry Road to the north, Duncan Street to the east, and the Main Service Road to the south 

(see Figure 2-4). The site covers approximately 590 acres. Much of the area is paved (e.g., 

roadways, parking lots, loading dock areas, and storage lots), however, there are many lawn 

areas associated with the individual buildings at HPIA and along long stretches of roadways. 

In addition, there are many areas of open unpaved lots along with many acres of wooded areas. 

2.2.2 Site Topography and Drainage 

MCB Camp Lejeune is situated on relatively flat coastal terrain which includes swamps, 

estuaries, savannas, and forest lands. The land within Site 78 is relatively flat with surface 

elevations ranging between 22 to 32 feet above mean sea level. 
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TABLE 2-2 

SUMMARY OF POTABLE WATER SUPPLY WELL 
INFORMATION 

Screened 
Supply Well Well Depth Intervals Well Diameter 

Number (feet) (feet) (inch&) 

45-60 

HP-601 195 95-100 
115-130 8 

175-195 
70-80 

100-105 
HP-602 160 120-125 8 

145-150 
155-160 
70-80 

100-110 
HP-603 195 130-140 8 

160-170 
190-195 

61.5-81.5 

HP-608 161.5 91.5-101.5 
121.5-131.5 8 

151.5-161.5 
62-67 
87-92 

HP-630 176 107-117 8 
127-142 
152-162 
65-70 
73-78 
83-88 
93-98 

107-117 
HP-634 225 124-129 8 

135-140 
153-163 
170-175 
195-200 
215-225 

90-98 
102-114 

HP-637 172 120-128 8 
140-148 
156-172 
112-124 
136-144 

HP-642 210 157-163 8 
174-178 
188-196 
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The majority of the area within Site 78 is paved. Natural drainage has been altered by the 

installation of drainage ditches, storm sewers, and extensive paving. Surface runoff not 

intercepted by a manmade structure from southern portions of the site may drain to Cogdels 

Creek. Surface runoff from some areas in the northwestern portions of the site may drain to 

Beaver Dam Creek. 

No wetland areas were identified at Site 78, based on a review of National Wetlands Inventory 

(NW11 maps. 

2.2.3 Site History 

The HPIA, constructed in the late 193Os, was the first facility at MCB Camp Lejeune. It was 

comprised of approximately 75 buildings and facilities including: maintenance shops, gas 

stations, administrative offices, commissaries, snack bars, warehouses, storage yards, and a 

dry cleaning facility. 

There is presently no known uncontrolled disposal of wastes related to the various industrial 

activities at the site. Due to the industrial nature of the site, many spills and leaks have 

occurred over the years. Most of these spills and leaks have consisted of petroleum-related 

products and solvents from underground storage tanks, drums, and uncontained waste storage 

areas. There is also evidence of spent solvents being disposed onto the ground. 

2.2.4 Site Geology and Hydrogeology 

Site specific geologic information is limited to information obtained during the installation of 

monitoring wells. Twenty-seven (271 shallow (25 foot) monitoring wells, seven (7) 

intermediate (50 foot) monitoring wells and six (61 deep (lOO+ feet) monitoring wells have 

been installed at HPIA. 

The subsurface at HPIA is composed primarily of unconsolidated sand, silt and clay. A 

geologic cross-section, generated from lithologic information obtained during previous 

investigations is presented in Figure 2-5. No laterally continuous clay confining units have 

been encountered in the HPIA subsurface. It is thus expected that the shallow (25 foot) and 

deeper (100 + foot) portions of the aquifer are in hydraulic communication. 
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Based on water level measurements from the numerous monitoring wells at the HPIA, 

groundwater flow is generally to the southwest, toward the New River. Table 2-3 presents 

water elevation measurements collected on January 25,199l and February 20,199l from 42 

monitoring wells. Well information (depth, size, screened interval) is also listed on this table. 

Some groundwater mounding occurs in the southern part of the site. This may be the result of 

variations in groundwater discharge throughout the site due to urban features (buildings, 

parking lots, storm drains). 

2.2.5 Previous Investigations and Findings 

2.2.5.1 Initial Assessment Study - Site 78 

In response to the passage of CERCLA, the DON initiated the Navy Assessment and Control of 

Installation Pollutants Program (NACIP) to identify, investigate, and clean up past hazardous 

waste disposal sites at Navy installations. The NACIP investigations were conducted by the 

Naval Energy and Environmental Support Activity (NEESA) and consisted of Initial 

Assessment Studies (IAS) and Confirmation Studies. IAS are similar to the USEPA 

Preliminary Assessments/Site Investigations (PA/SIX Confirmation Studies are similar to 

USEPA’s RI/FS. When SARA was passed in 1986, the DON dissolved the NACIP in favor of 

the Installation Restoration Program (IRP), which adopted USEPA Superfund terminology 

and procedures. 

The IAS for Camp Lejeune was conducted by Water and Air Research, Inc., (WAR) in 1983. 

The IAS identified a number of sites at MCB Camp Lejeune as potential sources of 

contamination, including the sites discussed in this RYFS Work Plan. Based on historical 

records, aerial photographs, field inspections, and personnel interviews, the IAS identified 76 

sites at MCB Camp Lejeune as potential sources of contamination. of these 76 sites, 22 of 

them were evaluated (based on contamination characteristics, migration pathways, and 

pollutant receptors) to warrant further investigation to assess potential long-term impacts. 

Sites 21 and 24 were among these 22 sites. The HPIA (Site 78) was later added to the list of 

sites to be further evaluated. 
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TABLE 2-3 

SITE 78 MONITORING WELL INFORMATION AND MEASURED WATER 
LEVELS 

Well I.D. 
Well Diameter 

(inchee) 

Water Elevation (MSL) 

1125191 I 2/20/91 

HPGWl 

HPGWZ 

HPGWB 

HPGW4 

HPGW42 

HPGW4-3 

HPGW5 

HFGWG 

HPGW7 

HPGW8 

HPGWS 

HPGWS-2 

HPGWS-3 

HPGWlO 

25 

20 

25 

24.5 

78 

153 

25 

25 

25 

5-25 

5-20 

5-25 

4.5-24.5 

65-78 

140-153 

5-25 

5-25 

5-25 

5-25 

5-25 

55-75 

130-150 

5-25 

2 

2 

2 

2 

4 

4 

2 

2 

2 

2 

2 

2 

2 

2 

25 

75 

150 

25 

HPGWll 25 5-25 2 

HPGWlP 25 5-25 2 

HPGWl3 25 

HPGW14 25 

HPGW15 25 

5-25 2 

5-25 2 

5-25 2 

HPGWlG 25 5-25 2 

HPGWl7 25 5-25 2 

73 

25 

25 

25 

HPGW17-2 

HPGWlS 

HPGW20 

HPGw21 

HPGW22 

HPGW23 

HPGW24 

HPGW24-2 

HPGW24-3 148 

HPGw25 25 

HPGW26 25 

HPGW29 25 

HPGW30-2 78 

HPGW30-3 1 153 

25 

25 

25 

76.5 

HPGW31-2 78 

HPGW31-3 153 

HPGW32-2 77 

HPGW32-3 153 

53-73 

5-25 

5-25 

5-25 

5-25 

5-25 

5-25 

56.5-76.5 

2 

2 

2 

2 k 2 

2 

2 

2 

12& 148 2 

5-25 2 

5-25 2 

5-25 2 

65-78 4 

140-153 4 

65-78 4 

140-153 4 

64-77 4 

140- 153 4 

21GWl NA NA NA 

22GWl NA NA NA 

22GW2 NA NA NA 

NM 8.57 

25.56 24.08 

9.68 11.81 

8.48 8.91 

8.68 9.09 

NM 9.09 

14.47 15.15 

9.32 10.41 

11.08 11.42 

12.63 13.09 

NM 11.52 

10.03 10.55 

NM 10.94 

13.39 13.47 

11.97 12.55 

16.31 16.43 

11.83 12.18 

13.68 14.10 

NM 15.47 

17.99 18.27 

16.11 16.49 

15.63 16.10 

19.33 19.06 

14.52 14.65 

19.41 21.07 

NM 22.23 

NM 19.35 

23.77 23.97 

16.00 16.26 

18.38 19.31 

22.28 23.01 

NM 22.73 

NM 6.46 

16.45 17.34 

16.30 16.83 

13.06 13.53 

13.12 13.46 

15.16 15.59 

14.69 15.31 

NM 18.68 

19.83 20.65 

19.08 18.91 

NOTES: MSL = Mean Sea Level 
NM = Not Measured 
NA = Information is Not Available 
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2.2.5.2 Confirmation Study for HPIA 

As a result of the IAS, Environmental Science and Engineering, Inc. (ESE) was contracted by 

LANTDIV to investigate the HPIA. ESE conducted a two part confirmation study which 

focused on the potential source areas at HPIA identified in the IAS. The confirmation study 

included a Verification Step and a Characterization Step. The findings from both of these 

steps are described below. 

Verification Step 

The Verification Step of the HPIA was conducted from April 1984 through January 1985. 

During this study, geological and groundwater quality investigative efforts were conducted at 

specific study areas within and adjacent to the HPIA (areas identified by the IAS). As part of 

this investigation, two shallow monitoring wells were installed near the HPIA Fuel Farm 

(Site 22) to assess whether fuel-derived contamination was present. (Note that Site 22 is being 

remediated under the Underground Storage Tank program; therefore, it is not included as 

part of this RlfFS.) One of the wells (22GWl) was installed within the fuel farm area. The 

second well (22GW2) was installed approximately 500 feet northwest of the fuel farm. The 

results of this part of the investigation identified the presence of volatile organic compounds 

(VOCs) in the monitoring well near the HPIA Fuel Farm and in Supply Well 602 (Figure 2-3). 

Supply Well 602 is located near the intersection of Holcomb Boulevard and Ash Street, 

approximately 1,200 feet northwest of the fuel farm. Maximum contaminant levels detected 

in the shallow aquifer included: benzene at 17,000 micrograms per liter @g/L) and toluene at 

27,000 pg/L. Benzene was detected in Supply Well 602 at a level of 380 pg/L (Baker, 1992b). 

As a result of the Conf?rmation Study sampling and analysis, MCB Camp Lejeune closed 

Supply Well 602 and initiated a sampling program between December 1984 and November 

1986 that included all water supply wells within HPIA. The results of this sampling identified 

that three additional supply wells (601, 608, and 634) were contaminated with VOCs. No 

compounds were detected in the samples from the other nearby supply wells. Table 2-4 

presents a summary of the detected compounds found in the supply wells during this sampling 

program. Maximum contaminant levels in supply wells 601, 608 and 634 included: 

trichloroethylene (TCE) at 230 pg/L in Well 601, TCE at 110 pg/L in Well 608, and TCE at 

1300 pg/L in Well 634. Other compounds detected in wells 601,608 and 634 included benzene, 

trans-1,2-dichloroethene (T-1,2-DCE), tetrachloroethene, and methylene chloride. The four 

supply wells with detected concentrations were immediately shut down by Camp Lejeune 
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TABLE 2-4 

SUMMARY OF DETECTED ORGANIC COMPOUNDS IN GROUNDWATER 
COLLECTED FROM HPIA SUPPLY WELLS DURING CONFIRMATION STUDY 

(1984-1986) 

Detected Compounds 

(1) ND = Detected below method detection limit. 
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utilities staff. Investigations at HPIA were given the highest priority within the overall 

Confirmation Study (ESE,1988). 

Characterization Step 

The Characterization Step (the final field investigative step in the Confirmation Study 

process) was performed at the HPIA in 1986 through 1988. The investigation was designed to 

define the extent of the VOC contamination identified in the Verification Step. The 

Characterization Step consisted of the following tasks: (1) records search including review of 

available base records and a physical inspection of each building within HPIA; (2) soil gas 

survey targeted to those areas identified by the records search as being potential 

contamination sources; (3) installation of 27 shallow, three intermediate, and three deep 

monitoring wells, and sampling of all HPIA monitoring wells and nearby water supply wells; 

and (4) aquifer testing to evaluate the hydraulic parameters of the deep aquifer. A brief 

summary of the findings from these tasks follows. 

Records Search 

A detailed records and physical search within HPIA was conducted to identify the presence of 

potential waste solvent disposal activities that could account for the observed VOC 

contamination in the aquifer. The results of this search, which are presented in the ESE 

Characterization Step Report, May 1988, identified the presence of several primary potential 

source areas for waste solvent material within HPIA. These included: 

l Buildings 901, 902, 903 - TCE underground storage tank (USI’), engine degreasing 

within a large area between Buildings 902 and 903 and along the railroad lines; 

l Building 1100 - former service station, solvent usage, drum of 1,1,2,2- 

tetrachloroethene reportedly leaked onto the ground; 

l Building 1202 - maintenance shop, VOC storage and usage; 

l Building 1300 - cold storage facility and maintenance shop, solvent usage; 

l Buildings 1502, 1601, 1602 - heavy vehicle maintenance facility, TCE UST, heavy 

solvent and petroleum, oil, and lubricant storage and usage, ground staining; and 
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l Buildings 1709, 1710 - combat vehicle maintenance area, paint shop, and general 

maintenance area, underground ‘waste’ tanks, bags of soil labeled as “contaminated”. 

Soil Gus Survey 

Several soil gas samples were collected from each potential source areas identified in the 

records search. VOC contamination was detected in the soil gas in the following building 

areas: Buildings 901, 902, and 903; Building 1100; Building 1202; Building 1300; 

Buildings 1502,1601, and 1602; and Buildings 1709 and 1710. A brief description of the soil 

gas findings are presented below. The actual results of the soil gas survey are presented in the 

Characterization Step Report for HPIA prepared by ESE, Inc. (ESE, 1988). 

TCE vapors were detected between Buildings 902 and 903 at a level of 1,497 parts per billion 

(ppb). A soil gas sample along the railroad line near Building 901 recorded a TCE vapor level 

of 570 ppb. These findings and the documented history of TCE usage throughout this area 

strongly suggest that VOC contamination is present in the groundwater (ESE, 1988). 

A single value of TCE (152 ppb) was detected to the west of Building 1100 (ESE, 1988). 

TCE vapors were detected in several samples collected around the Building 1202 area (mostly 

along Gibb Road) at values ranging from 15 ppb to 36,700 ppb. The highest vapor 

concentrations appeared to be between Buildings 1202 and 1201, and across Birch Street, near 

Building 1102. These areas correspond with use and disposal history of solvents at Building 

1202 (ESE, 1988). 

A single value of TCE (295 ppb) was detected on the eastern side of Building 1300. Since 

Building 1300 has a maintenance shop it was included as a separate potential source of 

contamination (ESE, 1988). 

The soil vapors in the area between Building 1601 and 1502 contained high concentrations of 

TCE. The detected levels were as high as 703,000 ppb (this was the highest soil gas vapor 

detected during the survey). TCE vapors were detected at most of the sampling locations 

surrounding Buildings 1601 and 1502 (ESE, 1988). 
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TCE was identified in the soil vapors in two locations south of Building 1709. These samples 

were located adjacent to bags of soil marked as contaminated. The detected TCE 

concentrations in these two samples were 35 ppb and 53,000 ppb. In several of the samples 

obtained south of Building 1710, an extremely high method detection limit needed to be 

employed due to dilution of the samples in an attempt to resolve a large unknown peak in the 

data. It appeared (possibly by visual observation) that a large amount of oil and grease was 

present in the soil in this vicinity (ESE,1988). 

Monitoring Well Installation and Sampling 

A total of 33 monitoring wells (27 shallow, 3 intermediate, and 3 deep) were installed at HPIA 

during this investigation to enable identification at the subsurface geologic units, assess the 

groundwater flow directions, and characterize the geochemical character of the groundwater 

at HPIA. The location of these wells were based on the soil gas survey data and conclusions. 

The 33 wells plus two shallow monitoring wells previously installed at Site 22 (Hadnot Point 

Fuel Farm) and five Camp Lejeune water supply wells were sampled and analyzed as part of 

the Characterization Step (ESE, 1988). 

The shallow wells and the existing monitoring wells at Site 22 were sampled three times: 

January 1987, March 1987, and May 1987. The analytical results indicated that three 

primary zones of contamination were present in the shallow aquifer at HPIA, centered in the 

vicinity of Building 902, Site 22, and Building 1602 (ESE, 1988). Appendix A contains the 

analytical data from the Characterization Study. 

After analysis of the data from the shallow wells, it was determined that groundwater quality 

data from the deeper aquifer zones were needed. At each of three potential source areas, an 

intermediate well (approximately 75 feet deep) and a deep well (approximately 150 feet deep) 

were installed. The potential source areas included: Buildings 901,902, and 903; Building 

1202; and Building 1601. The analytical results from one round of sampling of these wells 

identified VOC contamination only in the deep wells near Buildings 1202 and 1601. Note that 

methyl ethyl ketone (MEK) was the only VOC detected in these wells. MEK was not detected 

in any of the shallow groundwater samples (ESE, 19881. The analytical results from the 

Characterization Study are presented in Appendix A. 
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Aquifer Testing 

A 72-hour pump test was conducted utilizing Water Supply Well 642, located in the northeast 

corner of HPIA (Figure 2-31. This test was conducted to determine the aquifer coefficients for 

the deeper aquifer zone. The results, which were analyzed by a number of analytical methods, 

indicated that the aquifer transmissivity ranged from 6.1~103 to 1.3~104 gallons per day per 

foot (gpd/ft). Storage ranged from 5x10-4 to 1x10-3 (ESE, 1988). 

2.2.5.3 Supplemental Characterization Step 

A Supplemental Characterization Step, performed at HPIA in 1990 through 1991, was 

designed to further evaluate the extent of contamination in the deep portion of the aquifer and 

to characterize the contamination within the shallow soils at suspected source locations. This 

study consisted of 30 soil borings at three suspected source locations (Buildings 902,1202, and 

1601) for the characterization of shallow soil contamination, installation of additional 

intermediate and deep monitoring wells, and the collection of samples from all new and 

existing HPIA monitoring wells and several nearby water supply wells (ESE, 1992). 

Shallow Soil Sample Results 

Thirty shallow soil borings were performed at HPIA to evaluate the extent of shallow soil 

contamination in three areas of concern (Buildings 1601, 902, and 1202). Ninety-six soils 

samples (including nine duplicates) were collected. Eight of the samples and one duplicate 

were analyzed for full Target Compound List (TCL) organics and Target Analyte List (TAL) 

inorganics. The other 87 samples were analyzed for TCL VOCs, pesticides, and 

polychlorinated biphenyls (PCBsl, and Toxicity Characteristic Leaching Procedure (TCLP) 

metals. 

In general, the soil samples from the Building 902 area identified 1,2-DCE (55 ppm, 120 ppm) 

and TCE (120 ppml at one boring location; and phenanthrene (500 ppm), fluoranthene (690 

ppm), and pyrene (530 ppm) at another boring location. 

The soil samples from Building 1202 contained ethylbenzene and xylene at one boring location 

at a depth of 8 to 10 feet (near the water table depth). The boring near Building 1103 

identified pesticides including dieldrin, 4,4-DDE, and 4,4-DDT at concentrations ranging from 

38 to 140 ppb at a depth of 0 to 2 feet. The boring located near Building 1300 identified PCBs 
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(Aroclor-1260) at concentrations ranging from 290 to 1800 ppb to a depth of six feet. Low 

levels of the pesticides heptachlor epoxide (12 ppb) and endosulfan I (16 ppb) were detected in 

this boring at a depth of 2 to 4 feet. 

The soil samples collected from the Building 1602 area did not reveal any quantifiable volatile 

or semivolatile contamination. Pesticides (dieldrin, 4,4-DDE, and 4,4-DDT) were detected at a 

depth of 0 to 2 feet at one boring location near Building 1601. The detected concentrations of 

these pesticides ranged from 40 to 92 ppb. Various metals with the exception of silver and 

mercury were detected in the majority of all of the soil samples collected at the three building 

areas (ESE, 1992). 

The analytical results from the Supplemental Characterization Study are presented in 

Appendix B. 

Groundwater Sample Results 

Twenty-six (26) of the 27 existing shallow groundwater monitoring wells were sampled and 

analyzed for full TCL parameters. One of the monitoring wells (HPGWlS) could not be 

located. In general, the analytical results indicated that benzene, toluene, ethylbenzene, and 

xylene (BTEX) constituents were identified at the Building 902 area, near the railroad tracks 

south of Building 902, near the fuel farm (Site 221, and near Building 1601. Other VOCs such 

as TCE were identified in the same areas in addition to the areas near Buildings 1301, 1709, 

and 1100. 

The results from the intermediate and deep monitoring wells indicated that BTEX 

constituents were detected downgradient of the fuel farm. Minor levels of BTEX were also 

detected near the railroad tracks south of Building 902, near Building 1301, and in the area 

between Buildings 1601 and 1709. Supply Well 602 had detectable levels of BTEX. Other 

VOCs were detected in the wells near the railroad tracks, and near Buildings 1202 and 1601. 

Supply Wells 634 and 637 also had detected levels of VOCs. Minor levels of semivolatiles 

(such as polyaromatic hydrocarbons [PAHsl ) were detected near the railroad tracks and near 

Building 1202. 

The analytical results from the Supplemental Characterization Step are presented in 

Appendix B. 
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2.2.5.4 Remedial Investigation for the Shallow Soils and Castle Havne Aquifer at HPIA 

ESE conducted an RI for shallow soils and the Castle Hayne Aquifer at HPIA the results of 

which are provided as present in the three volume April 1992 RI Report. The purpose of this 

investigation was to delineate the horizontal and vertical extent of contamination within the 

surficial and lower water bearing zones. In addition, soil contamination within the shallow 

soils at suspected source locations was characterized as to its nature and extent. This RI 

report used the data from these previous ESE investigations: Confirmation Study 

(Verification Step and Characterization Step) and the Supplemental Characterization Step 

(ESE, 1992). 

The RI report concluded that while TCE and other VOCs were the primary concern during the 

soil gas survey, these compounds were detected in few of the soil samples collected. The only 

TCE detection in soils appears to be associated with an old TCE UST at Building 902. The 

detected semivolatiles are fuel related and fit with the use of the area (Building 1202) as 

vehicle repairs and maintenance. Pesticide contamination is limited and occurs in the surface 

soils. Many of the metals detected were found in all samples analyzed and therefore may be 

indicative of the naturally occurring soil matrix and associated clays (ESE, 1992). 

2.2.5.5 Interim Remedial Action Remedial Investigation for the Shallow Aquifer at HPIA 

Baker Environmental, Inc. (Baker) conducted an interim remedial action (IRA) RI for the 

shallow aquifer at HPIA, the results of which are provided in the May 1992 RI Report. The 

objectives of this investigation were: (1) to determine the nature and extent of shallow 

groundwater contamination in the shallow aquifer at two areas of concern within the HPIA, 

(2) to qualitatively assess human health risks associated with future potential use of the 

shallow aquifer, and (3) to document and evaluate existing information pertaining to the 

shallow aquifer to support the selection of an IRA alternative. This RI report used the data 

from previous investigations only; no additional field studies were conducted (Baker, 1992a). 

A summary of the data used for this RI is presented in Appendix C. 

The IRA RI report concluded that three contaminant plumes were identified within the HPIA; 

however, one of the plumes is associated with the Hadnot Point Tank Farm (Site 22) which is 

being remediated under a separate investigative program. One of the other plumes is located 

east of Cedar Street and extends from the vicinity of the 900 Building area to the tank farm. 

The plume exhibits solvent contamination and low levels of fuel-related contamination. The 
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other plume is believed to originate in the vicinity of Buildings 1502, 1601, and 1602. This 

plume is contaminated with the same constituents as the other plume with the exception of 

lead. Lead is a containment of concern at the site since it is above naturally occurring levels 

(Baker, 1992a). Figures 2-6 through 2-9 present isoconcentration maps for BTEX, TCE, 1,2- 

DCE, and total lead, respectively. These maps were based on the January 1991 sampling data 

collected as part of the Supplemental Characterization Study. 

As part of this IRA RI, a qualitative risk assessment was performed to identify receptors and 

exposure pathways, quantify exposure levels, and evaluate human and/or environmental risk. 

The contaminants of concern for the site were identified as solvents (TCE and 1,2-DCE), 

BTEX, semivolatiles (naphthalene and 2-methylnaphthalenel, and inorganics (antimony, 

arsenic, beryllium, chromium, lead, manganese, mercury, nickel, and iron). The qualitative 

risk assessment concluded that benzene and TCE may impact human health if shallow 

groundwater migrates into the deep aquifer (potable water), or if the shallow aquifer is 

utilized in the future as a potable water source (Baker, 1992a). . 

2.2.5.6 Prescoping Geophvsical Survey and Groundwater (Intermediate and Deep 
Aquifer) Investigation 

Prescoping activities were conducted at the site in order to help design the scope for the RI/F’S 

activities included in this work plan and to verify the location of several suspected USTs 

within HPIA. The prescoping activities included a geophysical survey and groundwater 

sampling. Both of these activities are described below. 

In June 1992, Weston Geophysical conducted a geophysical survey investigation of several 

suspected underground storage tank areas at Buildings 903, 1202,1502, and 1601. Potential 

tanks were identified at Buildings 903, 1502, and 1601. No tanks were identified near 

Building 1202. The results of the geophysical survey are included in Appendix D of this Work 

Plan. 

In July 1992, Baker collected a round of groundwater samples from several existing 

intermediate and deep monitoring wells: GW9-2, GW9-3, GW31-2, GW24-2, GW24-3, GW31-3, 

GW32-2, AND GW32-3. These particular wells were selected for sampling in order to obtain 

groundwater data from the deeper aquifers in areas where the shallow aquifer has been 

impacted. In addition, water supply wells 602 and 637 were sampled. The samples were 

analyzed for full TCL Target Analyte List (TAL) parameters. BTEX was detected in 
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monitoring wells GW32-2 and GW32-3. These wells are located directly downgradient of the 

fuel farm (Site 22). Benzene was detected at 2 ppb in supply well 602 (near the intersection of 

Holcomb Boulevard and Ash Street). Xylene was detected in supply well 637 (upgradient 

corner of the site) at 5 ppb. These detected concentrations are below the Maximum 

Contaminant Level (MCL). The metals detected in one or more of the wells sampled (GW9-2, 

GW9-3, and supply well 6021 included aluminum, barium, calcium, copper, iron, lead, 

magnesium, manganese, sodium, and zinc. Elevated levels of total lead (94 ppb) were detected 

above the MCL in supply well 602. The analytical results from this sampling event are 

presented in Appendix E. 

2.2.5.7 Aerial Photography EPIC Study - Site 78 

Per the DON’S and EPA Region IV’s requests, the EPA Environmental Photographic 

Interpretation Center (EPIC) conducted an aerial photography study for Site 78 in 1992. The 

study covered the period between 1938 and 1990. 

The study concluded that possible staining dating back to 1944 was evident near numerous 

equipment maintenance/wash racks throughout the site at motor pools and maintenance 

areas. From the 1949 aerial, liquid and/or stains were visible emanating from buildings and 

in random areas throughout the study area. 

In general, the findings from the EPIC study tend to correlate with the results of records 

search included as part of the Confirmation Study conducted during 1986-1988. 

2.3 Site 21- Transformer Storage Lot 140 

2.3.1 Site Location and Setting 

Site 21 is located within the northwest section of Site 78 (HPIA). It is bordered by Ash Street 

to the southwest, Center Road to the southeast and a wooded area to the northwest (see 

Figure 2-10). A dirt road surrounds most of the site. Site 21 is basically an open lot. The 

southern portion of the site (approximately 220 feet by 900 feet) has several fenced in areas, 

while the northern section (approximately 500 feet long) is an open area. The site consists of 

grassy, gravel, and concrete areas. 
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2.3.2 Site Topography and Drainage 

The land within Site 21 is flat (approximately 25 to 30 feet above msl) and is unpaved except 

for a few concreted areas. A drainage ditch which lies on all sides of the site collects surface 

drainage. The direction of flow from the drainage ditch is unclear. Previous reports have 

stated that drainage from the site flows in a north direction towards Bearhead Creek. Based 

on recent site observations, the drainage from the ditch appears to flow in a southwest 

direction. 

No wetland areas were identified at Site 21, based on a review of NW1 maps. 

2.3.3 Site History 

Site 21 (Lot 140) has a history of pesticide usage and transformer oil disposal. The site was 

used as a pesticide mixing area and as a cleaning area for pesticide application equipment 

from 1958 to 1977. This area is believed to be located in the southeast corner of the lot (the 

exact location is not documented). It is believed that the chemicals stored at this site included 

diazinon, chlordane dust, lindane, DDT dust, malthion (46% solution), mirex, 2,4-D, silvex, 

dalpon and dursban. Small spills, washout and indiscriminate disposal is believed to have 

occurred in this area. In 1977, before these mixing/cleaning activities were moved to a 

different location, overland discharge of washout was estimated to be approximately 350 

gallons per week (ESE, 1990). It is not clear for how long this discharge of washout occurred. 

A former transformer oil disposal pit was located in the northeastern portion of the site. The 

pit was used as a disposal area for transformer oil during 1950-1951. The pit reportedly 

measured 25 to 30 feet long by 6 feet wide by 8 feet deep. Sand was occasionally placed in the 

pit when oil was found standing in the bottom of the pit. The total quantity of oil disposed in 

this pit is unknown (ESE, 1990). 

2.3.4 Site Geology and Hydrogeology 

Only one monitoring well (shallow) has been installed at this site, therefore, only a limited 

amount of site-specific geologic information is available. Information from this boring 

indicates that the site is underlain by sandy gravel (fill material), sandy silt, and sandy clay 

(ESE, 19901. Note that since Site 21 is located within Site 78, the geology and hydrogeology of 

Site 21 should be similar to that already discussed for Site 78. 
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The surface of the shallow groundwater at the site has been measured at nine feet bgs (ESE, 

1990). 

2.3.5 Previous Investigations and Findings 

2.3.5.1 Initial Assessment Study - Site 21 

In October 1980, the upper four inches of soil was sampled for PCBs. One ppm PCB or less was 

found in the topsoil layer (IAS, 1983). It is possible, that the surface sampling only 

encountered backfill material since the sample depth was only four inches. 

2.3.5.2 Confirmation Study - Site 21 

As a result of the IAS, ESE was contracted to investigate the HPIA. ESE conducted a two part 

Confirmation Study which focused on the potential source areas identified in the IAS. The 

confirmation study included a Verification Step and a Characterization Step. The findings 

from the Confirmation Study as they pertain to Site 21 are described below. 

Groundwater Samnle Results 

During this study, one shallow monitoring well (21GWl) was installed at Site 21 

(approximately 50 feet west of the former oil pit). A groundwater sample was collected in July 

1984 and analyzed for organochloride pesticides, organochloride herbicides, and PCBs. No 

compounds were identified in this sample. The well was sampled again in November 1986 and 

analyzed for organochloride pesticides, organochloride herbicides, PCBs, VOCs, 

tetrachlorodioxin, xylene, methylethyl ketone, methyl isobutyl ketone, ethylene dibromide, 

and oil and grease. Only two parameters, 2,4-D (an organochlorine herbicide) and oil and 

grease, were detected in the 1986 data at a concentration of 1.17 pg/L and 400 pg/L, 

respectively (ESE,1990). 

Soil Sample Results 

In August 1984, ten soil borings were hand augered at this site. Four of the borings were 

located inside the fenced area and six borings were located outside the fenced area. The exact 

location of these borings was not documented. Six samples were collected from the four 
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borings located inside the fence and analyzed for organochlorine pesticides and herbicides and 

PCBs. A summary of the detected compounds are presented on Table 2-5. Detectable amount 

of DDD, DDE, and DDT were found in all the samples collected from the borings at both 

sampled depths (surface and 1-2 feet). PCBs were not detected in any of the samples 

(ESE,1990). 

Six soil samples were collected from the six borings located outside the fence area. These 

samples were analyzed for organochlorine pesticides and herbicides. As shown of Table 2-5, 

DDD, DDE, and DDT were detected in all of the surface soil samples collected (ESEJ990). It 

is possible that the surface soil samples may have detected subsequent applications of 

materials and not contamination. 

In November 1986, eight additional soil borings were augered outside the fenced area in order 

to further delineate the extent of apparent soil contamination, These borings appear to be 

located immediately adjacent to the fence, four borings along each length. Soil samples were 

collected from four depths at each of the borings. Thirty-two soil samples were analyzed for 

organochlorine pesticides and herbicides, PCBs, and tetrachlorodioxin. A summary of the 

detected compounds are presented on Table 2-5. The most prevalent detected compounds were 

2,4D, DDD, DDE, and DDT. Thirty out of the 32 samples contained the herbicide 2,4-D. DDD 

was found in the soils down to a depth of five feet. DDE and DDT were detected down to a 

depth of 3 to 5 feet. PCBs were detected in two soil samples located on the northeast corner of 

the fenced area (ESE, 1990). 

2.3.5.3 Aerial Photography EPIC Studv - Site 21 

In 1992, the EPA EPIC conducted an aerial photography study for Site 21 (the study covered 

the area of Site 78 which includes Site 21). Significant findings from this study have been 

marked on Figure 2-10. Piled probable refuse was evident (on the 1944 aerial photograph) 

along the railroad tracks in the southern portion of the site. Approximately 60 cylindrical 

objects (possibly transformers) were visible in the north-central portion of the site (1952 

finding). A probable stain area north of these objects appeared to be a leaking hose line. This 

stain continued to be visible in the 1956 and 1960 aerials. Two large stains near the suspected 

former pesticide mixing area were identified on the 1964 aerial. Two additional probable stain 

areas were visible in the central portion of the site in the 1984 aerial photograph. 
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TABLE 2-5 

SUMMARY OF DETECTED COMPOUNDS IN SOIL SAMPLES 
COLLECTED FROM SITE 21 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Range of Concentrations @g/g) 

Detected Compounds Inside of Fence Outside of Fence Outside of Fence 
Samples Samples Samples 

August 1984(l) August 1984(l) November 1986W 

Aldrin ND(z) to 0.0011 ND ND 

DDD, P,P’ ND to 0.0074 ND to 0.0230 ND to 0.282 

DDE, P,P’ ND to 0.0740 0.0079 to 0.220 ND to 1.980 

Dm, P,P’ ND to 0.0870 0.0140 to 2.10 ND to 5.080 

Heptachlor ND ND to 0.0027 ND 

BHC, D ND ND ND to 0.0297 

Chlordane ND ND ND to 76.700 

PCBs, total ND ND ND to 17.100 

2,4-D ND ND ND to 0.685 

(1) August 1984 samples analyzed for organochloride pesticides/herbicides and PCBs. 
(2) ND = Not detected above method detection limits. 
(3) November 1986 samples analyzed for organochlorine pesticides/herbicides, PCBs, 

and tetrachlorodioxin. 
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In general, the aerial photograph study corresponded with the previously known information 

(i.e., the suspected location of the former pesticide mixing). The EPIC study did not identify 

the presence of the former transformer pit area. It is possible that no aerials were 

photographed during the one year the pit was documented to be used. 

2.4 Site 24 - Industrial Area Flv Ash Dump 

2.4.1 Site Location and Setting 

Site 24 is located adjacent to the southeast portion of Site 78 (see Figure 2-l). Specifically, the 

site is located south and east of the intersection of Birch and Duncan Streets and extends south 

towards Cogdels Creek (Figure 2-11). The site is approximately 100 acres in size and is a 

wooded area that is somewhat overgrown. Dirt roads are interspersed throughout which lead 

to the suspected disposal sites. Several areas indicating past disposal activities are evident 

throughout the site. Site 24 is not currently used for disposal of wastes. 

2.4.2 Site Topography and Drainage 

The site is hilly (ranging between 5 - 30 feet above msl) and is unpaved. Site drainage is 

towards Cogdels Creek. 

Based on a review of NW1 maps, the immediate areas around Cogdels Creek are identified as 

wetland areas. 

2.4.3 Site History 

Site 24 was used for the disposal of fly ash, cinders, solvents, used paint stripping compounds, 

sewage sludge, and water treatment spiractor sludge from the late 1940s to 1980 (ESE, 1990). 

Spiractor sludge from the wastewater treatment plant and sewage sludge from the sewage 

treatment plant were reportedly disposed at this site since the late 1940s. Construction rubble 

was reportedly disposed at the site in the 1960s. During 1972 to 1979, fly ash and cinders were 

dumped on the ground surface, and solvents used to clean out boilers were poured onto these 

piles. Furniture stripping wastes were also disposed of at this area during this time period. 

Previous reports have identified four separate disposal areas within the site: a spiractor sludge 

disposal area, a fly ash disposal area, and two borrow and debris areas. The recent geophysical 
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survey investigation conducted at the site, confirmed the general location of three of these 

disposal areas in addition to locating two buried metal areas (Figure 2-11). One of the borrow 

and debris areas could not be identified. Based on a review of the EPIC aerial photographs of 

the site, the second borrow and debris area may have been a mound of material that was 

present at the site during 1943-1944. No other activities were noted in this area, so it is 

possible that it might not have been a disposal area. 

2.4.4 Site Geology and Hydrogeology 

Based on the information obtained from the installation of monitoring wells, the site is 

underlain by layers of sand and silty sand, with limited amounts of sandy gravel. The surface 

of the shallow groundwater ranges in depth from 2 to 10 feet bgs. Groundwater flow tends to 

be generally towards the drainage ditches in the south and southwest portions of the site 

(ESE, 1990). 

2.4.5 Previous Investigations and Findings 

2.4.5.1 Groundwater 

Five shallow monitoring wells were installed and sampled in July 1984 to determine the 

presence or absence of contaminants in the groundwater beneath the site. Two of the wells 

were installed on the downgradient side of the borrow and debris disposal area, two wells on 

the downgradient side of the fly ash area, and one well upgradient of the site. The location of 

these wells are presented in Section 5.0 of this report. One sample was collected from each of 

the five wells and analyzed for VOCs and the following metals: arsenic, chromium, copper, 

lead, nickel, selenium, and zinc. 

A summary of the analytical results is presented on Table 2-6. As shown on the table, 

chromium, copper, and zinc were found in both samples collected downgradient of the borrow 

and debris disposal areas. Each well contained low levels of either benzene, chloroform, or 

methylene chloride. The chemical data suggested that, at a minimum, low level 

contamination of the filled areas is present (ESE, 1990). 

In 1986, two additional shallow monitoring wells (GW6 and GW7) were installed 

downgradient of the filled areas. All of the monitoring wells were resampled in December 

1986 and analyzed for: VOCs and the following metals: arsenic, chromium, hexavalent 
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TABLE 26 

SUMMARY OF DETECTED COMPOUNDS IN GROUNDWATER, SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FROM SITE 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Range of Groundwater Concentrations Range of Surface Water Range of Sediment Concentrations 

Detected Compounds (Pgn, Concentrations (pg/L) bx/kg) 

GWl(1.2) GW2(1.2) GW3(1,2) GW4(1.2) GWS(lD GWtJ2.3) GW7(2,3) SWI(102) SW2Cl.2) SW3(2) ,$W4(2, SEl(1.2) SE2U.2) SE3(2, SE4(2) 

Benzene ND(4) ND ND ND ND-3 ND ND ND ND ND ND NA(5) NA NA NA 

Chloroform ND-1 ND ND ND ND ND ND ND ND ND ND NA NA NA NA 

Methylene Chloride ND m-2 ND l’?-D bfD N-D lfl) bi-ll ND N-D ND NA NA NA NA 

Trans-1,2-Dichloroethene ND ND ND ND ND ND ND ND-2.7 ND ND ND NA NA NA NA 

TCE ND ND ND ND ND ND ND ND-7.1 ND ND ND NA NA NA NA 

AlWKliC ND ND-3 7.1-9.3 16-47.3 5.6-9.3 ND-5.3 7.5 ND ND N-D 4 ND-l.2 ND-o.3 0.968 5.15 

Cadmium NDNDNDNDNDNDNDNDNDNDND ND-o.3 ND-l.9 ND 2.16 

Chromium ND-6.6 ND-24 98-130 ND-37 ND ND-14 52-62 ND ND-g.7 ND ND 1.6-5.68 3.87-29.3 3.36 33.8 

Chromium (+6) ND ND ND ND 14.2 ND ND ND 20.6 ND ND ND ND ND ND 

Copper ND-4 N-D-8.6 16-17.4 3-7 ND-3 ND ND-3 4.5-5.4 N-D-2.8 ND ND l-4.19 2-7 2.94 21.6 

Lead ND ND ND-58 ND N-D ND ND ND ND 27.4 ND 4-13.2 12.14-180 10.1 162 

Nickel ND ND 61-66 ND ND ND ND ND ND ND ND ND-o.3 ND-1 ND ND 

Selenium ND ND 5.2-7.6 N-D-2.2 ND ND ND ND ND ND ND ND ND ND ND 

zinc ND-26 ND-87 341-502 ND-8 ND 20-62 69-80 11.7-28 ND-20 14.8 6.8 6-13.1 14.7-95 19.5 155 

(1) 1984 samples 
(2) 1986 samples 
(3) 1987 samples 
(4) ND = Not detected above method detection limits. 
(5) NA = Not Analyzed 



chromium, copper, lead, nickel, selenium, and zinc. The results are presented on Table 2-6. 

For the most part, this data was consistent with the earlier sampling results (ESE,1990). 

In March 1987, the two newer monitoring wells (24GW6 and 24GW7) were sampled. The 

results indicated that the samples from the well southwest of the disposal areas (24GW6) 

contained only limited amounts of metals, none of which were above groundwater standards. 

Well 24GW7 (south of the disposal areas) contained only three metals (ESE, 1990). 

Although several metals were detected in the groundwater samples collected at Site 24, North 

Carolina groundwater standards were only exceeded at two sample locations. These samples 

were collected in a well downgradient of the fly ash disposal area and in a well south of the 

disposal areas (ESE, 1990). 

In July 1992 (as part of the rescoping activities for the RI@%), monitoring wells 24GW1, 

24GW2, 24GW3,24GW4, and 24GW6 were sampled and analyzed for full TCL organics and 

Target Analyte List (TAL) inorganics (both total and dissolved). Monitoring well 24GW5 

could not be located during this sampling event. The results of this sampling indicated that no 

VOCs, semivolatiles, pesticides or PCBs were present. Both total and dissolved inorganics 

detected in at least one of the wells included aluminum, arsenic, beryllium, calcium, iron, 

magnesium, manganese, mercury, nickel, potassium, selenium, sodium, vanadium, and zinc. 

2.4.5.2 Surface Water and Sediment 

In 1984, two surface water and sediment samples were collected downstream of the disposal 

areas. The samples were analyzed for VOCs and the following metals: arsenic, chromium, 

copper, lead, nickel, selenium, and zinc. A summary of the analytical results are presented on 

Table 2-6. 

The surface water sample collected from the downgradient edge of the disposal locations 

contained two VOCs, copper, and zinc. The concentrations for the metals were below North 

Carolina’s standards for freshwater. The water sample collected from the downstream 

location contained the same two metals also at levels below established standards (ESE, 1990). 

In December 1986, the two sampling stations were resampled and two additional stations were 

established. The samples were analyzed for the same compounds as in the 1984 sampling 

round with the addition of hexavalent chromium. These samples contained the same metals 
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at concentrations similar to the 1984 samples. The two VOCs that were detected in the 1984 

sample were not detected in the 1986 sample. The surface water sample collected at the 

station southwest of the disposal areas contained lead (27.4 pg/L) and zinc (14.8 pg/L) 

(ESE,1990). 

Sediment samples were collected from each of the four surface water sampling stations during 

the same sampling events. The analytical results, as summarized on Table 2-6, indicate that 

as many as seven metals were detected in the samples. The lowest concentrations of metals 

were identified in the sample collected from the station immediately downgradient of the 

disposal areas. The sample collected from the tributary to Cogdels Creek contained the 

highest concentrations of metals (ESE,1990). 

2.4.5.3 Aerial Photography EPIC Studv - Site 24 

In 1992, the EPA EPIC conducted an aerial photography study for Site 24. Significant 

findings from this study have been identified on Figure 2-11 and/or will be summarized below. 

A large area of mounded material (no other description included) was noted within and 

adjacent to the north western boundary of the site. This material was first visible in 1943. It 

was not visible on the 1949 aerial or any other aerials. It is possible that this material was 

excavated soils generated during the various construction activities taking place during that 

time. 

By 1956, activity was visible in two areas in the central portion of the site. The one area 

(identified on Figure 2-11 as Borrow and Debris Disposal Area), was excavated and a row of 

stack objects was visible near the east edge of the area. The stacked objects remained through 

1964. The other area (Fly Ash Disposal Area) appeared to be a disposal area containing multi- 

toned probable refuse and piles of medium-toned and dark-toned material. 

By 1960, both of the “disposal” areas contained piles of dark-toned material (possibly fly ash or 

sewage sludge). Excavated areas including a linear trench are evident within the Borrow and 

Debris area. In the Fly Ash Area, the dark-toned material appeared to have been dumped and 

spread out in a fairly uniform depth. Rows of stacked objects were visible north of the dark- 

toned material. 
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The 1964 aerial shows evidence of increased activity in the Fly Ash Area. Dark-toned 

mounded material was visible in many mounds in a uniform arrangement (such as that 

created by emptying numerous consecutive dump truck loads). Piled medium-toned material, 

possible stains, and pools of probable liquid were also evident in this portion of the disposal 

area. Two piles of light-toned material were visible near the stacked objects. Dark-and 

medium-toned material was visible in the Borrow and Debris Area. 

In 1970, the Fly Ash Area looked as if it had been capped and the area appeared to be 

revegetated. Vegetation was also visible throughout the Borrow and Debris Area. The 

maximum extents of the Borrow and Debris and Fly Ash Areas (1964) have been identified on 

Figure 2-11. A mound of light-toned material (possibly the Spiractor Sludge Disposal Area) 

was identified north of the Fly Ash Area in 1984. 

By 1988, building site preparations are evident in the northeast corner of the site. By 1990, a 

building and paved area were visible in this location. Various impoundments were noted 

throughout the study area from 1984 through to 1990. 

As shown on Figure 2-11, a sedimentation pond (built for recent construction activities along 

Louis Road) is located west of the Borrow and Debris Area. Please note that the location of 

this pond shown on the figure is approximate. 

In general, the results of the EPIC study tends to correlate with the results of the geophysical 

survey conducted at the site in 1992. Figure 2-11 shows the correlation between these 

findings. 
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3.0 EVALUATION OF EXISTING INFORMATION 

The existing information was evaluated to provide an understanding of the nature and extent 

of contamination in order to aid in the design of RI tasks. For this evaluation, this section 

contains the following: (1) types and volume of known wastes at each site, (2) potential 

migration and exposure pathways, (3) preliminary ARARs applicable to the sites, (4) potential 

remedial technologies, and (5) data limitations. 

3.1 Site 78 - Hadnot Point Industrial Area 

Site 78 houses the industrial area of Camp Lejeune. This area is comprised of maintenance 

facilities, warehouses, painting shops, printing shops, auto body shops, etc. 

3.1.1 Types and Volume of Waste Present 

3.1.1.1 Types of Waste Present 

There is presently no known uncontrolled disposal of wastes related to the various industrial 

activities at the site. Due to the industrial nature of the site, many spills and leaks have 

occurred over the years. Most of these spills and leaks have consisted of petroleum-related 

products and solvents from underground storage tanks, drums, and uncontained waste storage 

areas. There is also evidence of spent solvents being disposed onto the ground. 

The Characterization Step (1988) investigated past and present chemical usage and disposal 

activities conducted at most of the buildings within the HPIA. Based on this information and 

from other information obtained with respect to the HPIA, an evaluation of potential areas of 

concern was made. Other information includes an in-house underground storage tank data 

base; previous soil gas and soil sample results; geophysical survey results and the results from 

the EPIC aerial photography study. Table 3-1 presents a summary of the evaluation. The 

rationale as to whether or not a building area should be further investigated is also included 

on Table 3-l. Based on these findings, the building areas that have been evaluated to be 

potential areas of concern within the HPIA that will require additional investigation are 

summarized on Table 3-2. Several of these building areas have not been previously 

investigated with respect to being a potential source of contamination at the site. 
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Table 2-l: SUMMARY OF EVALUATlON OF POTENTIAL AREAS OF CONCERN WlTHlN THE HPIA 

MCS CAMP LEJEUNE, NORTH CAROLINA 

Potential To Se 

3ldg. Area of Further Ratlonclle 
NO. Building Type Commenb end Concerns C0fXern lnvestigeted 

800 Iwtr Repalr No ereaa of concern Identified NO NO No areas of concern IdentiRed 

901 Tank Rebuild PotentJal inactive LIST (wed 010; solvent “sage; oil usage; Yes NO Sol1 gas and/or geophysical resutb 
902 Malnt Shop Engineer Shop: chemical usage Yes NO Soil gea and/or geophysical results 
903 Warehouse ldentlfled UST; Yes Yes Soil gas and/or geophysical results 

904 Warehouse No areas of concern identified NO NO No arem of concern ldantlfled 

805 Warehouse No nlgn o( chemical usage NO NO No area.8 of concern ldentlfled 
906 Warehouse No arena of comer” IdentiRed NO NO No areas of concern identified 
907 Warehouse Potential acthw UST (hydraulic oil); no aroes of concern Identified Yes Yes No ,XeViOUS kW’sstlQdh$ 
906 Paint StO,i%QO stOW,QS of hrQ8 amaunb of paint and painting chemicals Yes YCS No previous Investigations 

809 Equipment Shop Wastes, salvenb. 011s; stressed vegetation; degreesen used Yes Yes No pmvlous inwsligatfonr 

910 Welding Shop Abandoned wash rack; uncontilled dralneQe YCS NO Soil gas and/of geophysical resunS 

913 Vehicle Maintenance Potential acthw USTs (wed oil); begged contaminated soil YCS NO Sol1 gee end/or geophysical results 

914 Warehouse No areaa of concern identified NO NO No areas of concern IdenMied 
015 Warehouse Solvent drain from wash Ilne; stressed vegetation Yes YOS Soil gas and/or Qeophysical results 
016 Warehouse DNm storage oublde of bulldlng (kerosene. 011, gasoline) YW YW No previous iW&,QatlO,,S 

924 Latrine No areas cd concern ldentlfled NO NO No areas of concam identified 

028 AdmkvWhse Past - kemsena tank lem contaminated sol1 removed YH Yes No previous investigations 

027 Admltw’Whse Past - keroeena tank leaked; contaminated toll removed YOS YOS No previous Investigations 

928 Auto Malnt/Whse Paot - kerosene tank leaked; contaminated toll removed YeS Ye9 No prWlOuS hV&!Q~tiO‘lS 
0% C.S. Chamber No area8 of concern ldentffled NO NO No areas of concern ldetied 

035 C.S. Chamber No areas of concern Identified NO NO No areas of concern ldentlfled 

943 Field Storehouse No areaa of comern Iderttlfled NO NO No areas of concern IdentMed 

051 Not ldentifled Empty bulldlng No No No amae of concern IdentlRed 

IJO5 Admln No amesa ot ~ombm ldentlfled NO No No arem of concern IdentJfisd 

I306 EXChMQe Whse Empty bulldlnp NO NO No areas of concern ldentlfled 

010 Food Dlrector No areas of concern Identified NO NO No areas of concern IdentfRed 

011 Warehouse No chemlcale ured w rtored; oil tank dth roll contamlnatlon YCS YH No previous lnvesUgaUons 

1012 Warehouse LeakIng kerosene tank; coil contamlnatlon Yea YOS No prevloue Invertlgations 

013 Transformer Storage No area8 of concern ldentlfled NO NO No areas of concern ldendfled 

1014 Paint Locker Paint supply are& sotvent etoragelusage; outslde drum StOrage are* Yes NO To be studled under Site 21 

I015 Cold StOreQe No weea of concern Identified NO NO No areas of concern identified 

1041 Guard barrecks No arean of COMO~ MenUfled NO No No areas of concern IdenUfied 

In42 Brig Area No areas of concern Identified NO NO No areas of concern ldentlfied 

1044 GuardShed No areas of concern Identified NO NO No areas of CO”C~I Identified 

,057 MC Exchange No areas of concern ldenth’led No NO No MISS of concern ldentffmd 



Table 3-l: SUMMARY OF EVALUATION OF POTENTIAL AREAS OF CONCERN WITHIN THE HPIA 

MCS CAMP LEJEUNE, NORTH CAROLINA 

Bldg. 
NO. Building Type Comments and Concerns 

1lW Printing Shop 

I 101 Office Equip Malnt 
1102 Paint Storage 

1103 Natural f?esources 
1104 Telephone Shop 
1105 Equip Storage/Cffices 
1106 WoodShop 
1107 ‘Ceramic Shop 
1108 Warehouse 
1111 Auto Shop/Storage 
1113 Hobby Shop 
1114 Landscp Storage Sldg 
1115 Pdnting Shop 
1116 AC/S Logistics 
1117 Warehouse/Anofy 
1118 Warehouse 
1120 Auto Shop 

1140 Barracks 
1141 Utlllty Bulldlng 
1200 Commlssafy 
1201 Cemmlssary 
1202 Melntenan~e Shop 
1203 Malnt Main Bldg. 
1204 Telephone Storage 
1205 Vehicle Servlce 
1208 Vehicle Sewlce 
1207 MC Exchange 
1208 MC Exchange 
120s Mescliell 
1211 Warehouse 
1212 WarehouseIAcct 
1300 Cold/Frozen Storage 

1301 AC/B k+tlcs 
1302 AC/3 Loglstlcr 
1303 AC/S Loglstlcr 
1304 AC/S Loglstlcs 
1305 AC/S Logl¶tlcr 

Pot lnactfve USTa (gasoline. diesel); former sewlce station; solvents 
Potentfal active USTs (dlesel); small maintenance area.; solvent usage 
Solvent waste area; 2 USTs removed 1984/85; past disposal at building 
Old grease rack 

Past “se of wesh pad wlthout ollhvater separator 
Vehicle washing area; oil seen In nearby ditch 
Potential acth-e UST (used dl); 
No em= of coneem ldentffled 
No emea of concern ldentfffed 
Former aervfce statlon ema (with Building 1100); 
No erces of concern IdenthIed 
Past stored landscaping matds (lime, ferfllzen); chemicals/solvent 
Various chemical usage (solvents]; adjacent to BulldIng 1100 
Englneen area stores caustfcs and other organic detergents 
Amofy; solvent usage 
No ercea of cof~oem ldentlfd 
No erees of concern MentIffed 
No erea¶ of concern ldentlfl8d 
No ereen of concern fdentlffed 
Commissary and warehouw facllltler: no area8 of concern 
Commissary and warehouse facilltfes; no areas of concern 
hlstofy of TCE/other vofvent “rage; LfSTa? - removed? 
Tire and antffreeze changing, vehicle washlog; roll contamlnatlon 
Probable past use of wash pad &hut olVwater separator 
Potential lnactlve UST (used oil); wfvent wage; waste oil 
Sewlce ema; sofvent usage; w&e oil 
Former MC Exchange; no areas of concern ldentlfled 
Former MC Exchange: no areas of concern ldentlfled 
No emes of conocm Identlfled 
No woes of concern Mentlfbd 
Warehouse and accounting complex: no areas of concern 
FkMgemtlon melntenence shop; solvent etoragduaage 
No erees 04 concern ldentlfled 
No ere(u of concern ldentlfled 
No ere~u of comx” Identified 
No eree~ of concern; no known storage of chemhxls 

INo em” of ooncsm ldentfiled 

Potential To Be 
Area of Further 

Concern Investigated 

Yes 
YCS 
YB 
YOS 
Y-3 
Yes 
Yes 
No 
No 

YeS 
No 

Ye9 
YCS 
YeS 
Yes 
NO 
No 
No 
NO 
No 
No 

YCS 
YCS 
YW 
YH 
YeS 
NO 
No 
No 
No 
NO 

Ye0 
No 
No 
No 
No 
No 

No 

NO 
No 

YCS 
No 
No 
YOS 
No 
No 
No 
No 
No 
No 
YCS 
YCS 
No 
No 
No 
NO 
No 
No 

No 
No 
No 
Yes 
YHI 
No 
NO 
No 
No 
No 

YCa 
No 
No 
No 
No 
No 

Soil gas and/or geophysical results 
Soil gas and/or geophysical results 
Soil gat and/or geophysical results 
Soil sample results 
Proxfmlty to %Iean’ monltorlng well 
Prodmlty to ‘clean’ monRofing well 
Aerial study resuL 
No areas of concern Identified 
No areas cd concern Identified 
Soil gas and/or geophysical rewi% 
No areas of concern ldenmed 
Proximity to *clean’ monftorfng well 
Soil gas and/or geophysical results 
No previous Investigations 
No previous lnvestlgatlons 

No areas of concern Identified 
No arear of CO”K~ ldentffied 
No arelu d concet” ldentffied 
No emen of concsr” ldenttfled 
No erees of concern Identified 
No areas of concern Idantffied 
Soil sample resui?z 
Proximity to other lnvestlgated areas 
Proxlmlty to other Investigated areas 
Aeflel study resulta 
Aerial study rnufts 
No erees of concern Identified 
No emas of concern identified 
No arear of concern Identified 
No emar of concern identified 
No emes of concern Identified 
Sol1 rampIe resuita 
No em- of concern IdentiRed 
No emee of concern ldentifled 
No emea of concern Identified 
No areas of concern IdentMed 

INo emes d concern ldentlfied 

Rationale 



Table 3-l: SUMMARY OF EVALUATlON OF POTENTIAL AREAS OF CONCERN WlTHlN THE HPIA 

MC0 CAMP LEJEUNE, NORTH CAROLINA 

w 
b 

1306 AC/S Logletin 
1307 AC6Laglstlcs 
1306 StoragdAdmin 
1310 Auto M&/Equip Storage 
1311 Elec/Can Shop 
1312 Elec/Com Shop 
1316 Warehouse 
1317 Warehouse 

1340 &neck Building 
1341 Utllky Sulldlng 
1400 FireStatlon 
1401 Package Store 
1402 Exchange Whw 
1403 MCExchange 
1406 Auto MalntMT &pair 
1407 MT GfficesMhse 

1406 Whre/Equlp Storage 
1409 Navy Patrol Boat Shop 
1410 Field Trelnlng Bldg. 
1413 Exchange Whse 
1418 Navy Patroi Boat Shop 
1441 Bdg 
1442 &IQ 
1444 Brig 
1450 Vehicle SetvIce 
1501 Exchange Whoa 
1502 @aso Malnt Motor Repair 
1503 Warehouse 
1504 Warehouse 
1505 Auto Shop 
1601 Maintenance 
1602 Maintenance 
1603 Maintenance 
1604 Auto Shop 
1807 Vehicle tiold Shed 
1813 Filling Station 

Bldg. 
NO. Building Type Comments and Concerns 

No areas of concern ldentlfled 
No areas of concern identified 
Potential inactive UST(x2 fuel 019; stressed vegatatlon 
Potential inactive uSTa(ueed 09, X2 fuel 019; visible oil In ditch 
No areas of ccmcem identffied 
No areas of concern ldentlfied 
Whre/office machine repair; solvent usage; contracted waste disposal 
No zueas of concern identified 

No arms of concern identilied 
No areas of cem%m ldentlfled 
No areas of concern IdentffM 
PotenUal kwllve lJST(M fuel 019 
Potential arave USTs(rz fuel oil) 
No areas c4 concern identffled 
Pot h&‘e USTs(ueed oil, K!  fuel 04; past disposal oil in ditch7 
Poet oil spills In w-h pit??; adjacent to Bullding 1408 
Past oll spills In wash pit??: ad]acent to Bullding 1407 

No areas of concern identitled 
No areas of CM~CWII ldentfffed 
Potential active UST(X2 fuel 04 
No areas of concern ldentlfled 
No areas of concern ldentlfled 
No arena of concern ldentlfled 
No ereaa of concern ldentifled 
Potential active UST (diesel, used 019; solvent “sage 
PotentleJ active UST (#2 fuel 019 
Pot inact USTs (4Q fuel/gaeollne/used oilIdlese9: rolvents/olls use 
Former whlcls rep&; no evidence of chemical usage or disposal 
Former vehlcla rep&; no evidence of chemical usage or disposal 
Potenlfal InactIve USTs (K? fuel 011. used 019 
Potential inactive UST (used oil); used of chemical highly suspected 
Former service area.: former use of wlvents; visible contamination 
Former rervlce area; former use of solvents 
Potentlal lnactlve UST (used ol9; 011 contemlnated ditch 
Potential InactIve LfST (used 019; pest and present solvent usage 

]PotenNal active USTs (geeollne) 

Potential To Se 
Area of Further 

Concern lnvestlgated 

No 
No 

Yes 
YOS 
NO 
No 
NO 
NO 

NO 
NO 
No 

YOS 
YGS 
NO 

YOS 
Y.?S 
YOS 
NO 
NO 

YOS 
NO 
NO 
NO 
NO 

YSS 
YOS 
Y.?S 
No 
NO 

YLS 
YOS 
Yes 
YbS 
YH 
Yes 
Y.3 

NO 
NO 
NO 
YOS 
NO 
NO 
NO 
No 

NO 
NO 
No 
NO 
NO 
NO 
NO 

YH 
YOS 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
Yts 
NO 
YM 
No 
NO 
YHI 
YOS 
NO 
NO 
YGS 
NO 
NO 

No amas of ccmecm identified 
No areas of concern ldentffied 
Proximity to ‘clean* monitoring well 

Aerial study results 
No ames of concern identified 
No areas of concern Identified 
No meas of concern Identified 
No areas of concern Identified 
No areas of concern Identified 
No areas of concern ldentifled 
No MU of concern ldentifiad 
Evaluated by exlstlng monltorfng well 
Evaluated by exldng montioring well 
No areas of concern Identjfied 
Proximity to ‘clean’ monitoring well 
Aerial study results 
Aerial study results 
No areaa ol concern Identified 
No arees of concern Identified 
Proxlmtty to ‘clean’ monitoring well 
No areas of concern IdentJfM 
No arena of concern Identified 
No areas of cmcem IdenWled 
No areas of concern IdentMed 
No previous lnvesugatlons 
Evaluated by existing monitoring well 
Sol1 gee and/or geophysical results 
No arem of concern Identified 
No areas of concern ldentifled 
Aerial study results 
Soil semple end geophysical resuits 
Soil ges end/or geophysical msults 

No areas of concern Identified 
Aerial study resufb 
Sol1 gas end/or geophysical results 

lProxlmb to ‘clean monltorlng well 

Rationale 



Table 3-1: SUMMARY OF EVALUATION OF WTENTIAL AREAS OF CONCERN WITHIN THE HPIA 

MCB CAMP LEJEUNE. NORTH CAROLINA 

Bldg. 
NO. Building Type Comments and Concerns 

Potential 
Area of 

COllC*rll 

To Se 
Further 

Investigated 
Patlonele 

1700 Base Mal~tenance Mach. Repair Shop; sohrents and waste solvent used and stored 
1706 steamlJneHou$e No areas of concern IdentKled 
1709 Equipment Sldg/Storage Former rshlcle maintenance 
1710 Armoryr’fehicle Mafnt Past and present sokent “sage 
1711 Armory/Vehicle Mafnt Past and present solvent “sage 
1736 Shelter Mist Pipe Potential inactfve UST (used 011) 
1750 Heavy Equipment Malnt Potential InactNe USTs (used 019; past and pmeent aofvent usage 

1755 Heavy Equipment Maint Potential lnactlve UST (used oil): past and present “se of solvnek; 
1765 Maintenance Potential active UST (rZ fuel 019 
1775 Heavy Equlpmrnt Maint Pot active USTs(gasollne/used oil/diesel); past/present solvent usage 

1771 Elec. Maintenance No areas of concern ldentiffed 
1760 Heavy Equipment Malnt Pot actiw USTs(“sed 019: past/present sohrent “sage: waste area 
1602 Storage No signs of past chemkaf actkity 
1604 Storage/Maintenance Fat actke USTs(“sed oQ pastveh. repair; solvent “sage now minimal 
1606 Storage Building Past vehicle repafr-sokent “se??; present-no sfgns of chemkal usage 

1610 Admln ORlce Former whkle mafnt shop - past solvent “se lfkely 
1612 Not Identified potential lnactiYe UST (#2 fuef 019 
1615 Auto Shop Empty building: potential lnactfve US1 (diesel fuel) 

1616 Has flam Storage Empty building; no areas of concern Identified 
1617 Auto Shop Prevtous washing area: contaminated rolls 
1619 Warehouse No v(rlble signs of chemical actfvlty 
1620 Latrine No areas of concern identkfed 
1626 Auto Shop Old grease rack with dmfn to ditch: waste 011 tank at grease rack 
1627 Warehouse No areaa cd concern ldenUfled 
1626 Auto Shop Waste 09 tank contaminated rurroundlng soils 
1641 Heavy Equipment Malnt Pot. lnactke USTs (gasoline, wed oil, dlese9; wide use of sofvents 
1654 Muftfpurpose Facllky Pot active USTs (used OH. dlase9; past and present solvent “sage 
1655 Armory Past&went so&ant ueage; min. waste generated;no signs contamination 
1660 Maintenance Pot a&e UST (used 019: sohmnt “sage In garage and shop areas 
1671 fledCorn No ereas of come” IdentHTed 
1672 Elec/Com No areas of wncem identkfed 
1660 Heavy Equipment Malnt Pot acthe USTs (used off. dfese9: large amounts of chemkals used 

Yes 
NO 

Yes 
YH 

YOS 
YOS 
YCS 
YOS 
YOS 
YH 
NO 

YOS 
NO 

YOS 
YOS 
YH 
YOS 
YOS 
NO 

YES 
NO 
NO 

YH 
NO 

YW 
YOS 
YOS 
YOS 
YOS 
No 
NO 

Y.SS 

NO 

No 
NO 
NO 

NO 
NO 

YOS 
YOS 
YOS 
YOS 
No 
YW 
NO 

YOS 
YOS 
YOS 
YOS 
YOS 
NO 

YOS 
No 
NO 

YOS 
NO 

YOS 
YOS 
YOS 
No 
YES 
NO 
No 
Yes 

Proximity to other investigated areas 
No areas of concern identified 
Soil gee and/or geophysical results 
Soil gas and/or geophysical resulk 
Evaluated by existing monitoring well 
Proximity to other invntlgated ares 
No previous Investigations 
No preyfous invesngations 
No previous investigations 
No pretious investigations 
No areas of concern ldentf9ed 
No previous investlgatfons 
No areas of concern identified 
No previous investigations 
No previous inwstlgations 
No p&our invehtigatlons 
No pwlous investigations 
No prevlour investigations 
No areas of concern identified 
No previous Investigations 
No areas of concern Identified 
No arem of concern ldenttlied 
No previous investigations 
No area of concern idendfied 
No previous investigations 
No previous Investfgatlons 
No previous investigations 
No areas of concern IdenthGd 
No previous lnvatlgations 
No areas of concern ldenbfisd 
No areas of concern identftled 
No pAour lnvatlgatfonr 

SOURCE: ESE, Characterization Step Report for the HPIA - Appendlcee, May 1966: an avaIlable UST data base; and other previous kwestlgations 



TABLE 3-2 

AREAS OF CONCERN WITHIN THE HPIA TO BE FURTHER INVESTIGATED 

Building 
No. 

903 

907 

908 

309 

915 

916 

926 

327 

328 

Building Type 

Warehouse 

Warehouse 

Paint Storage 

Equipment Shop 

Warehouse 

Warehouse 

AdminfWarehouse 

AdminWarehouse 

Auto Maintenance/ 
Warehouse 

Comments and Concerns 

Identified UST 

Potential active UST (hydraulic oil) 

Storage of large amounts of paint and painting chemicals 

Wastes, solvents, oils; stressed vegetation; degreasers used 

Solvent drain from wash line; stressed vegetation 

Drum storage outside of building (kerosene, oil, gasoline) 

Past - Kerosene tank leaked; contaminated soil removed 

Past - Kerosene tank leaked; contaminated soil removed 

Past - Kerosene tank leaked; contaminated soil removed 

1011 Warehouse 

1012 Warehouse 

1103 Natural Resources 

1106 Wood Shop 

1116 AC/S Logistics 

1117 Warehouse/Armory 

1205 Vehicle Service 

1206 Vehicle Service 

No chemicals used or stored; oil tank with soil contamination 

Leaking kerosene tank; soil contamination 

Old grease rack 

Potential Active UST (used oil); aerial photography study 
results 

Engineers area stores caustics and other organic detergents 

Armory; solvent usage 

potential inactive UST (used oil); solvent usage; waste oil; 
aerial photography results 

Service area; solvent usage; waste oil; aerial photography 
results 

1300 

1310 

1407 

1408 

1450 

Cold/Frozen Storage Refrigeration maintenance shop; solvent storage/usage 

Auto MaintJEquip. potential inactive USTs; visible oil in ditch; aerial 
Storage photography results 

MT Offrces/Whse. Past spills in wash pit ??; aerial photography results 

WhseJEquip. Storage Past spills in wash pit ??; aerial photography results 

Vehicle Service Potential active UST (diesel, used oil); solvent usage 
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TABLE 3-2 (Continued) 

AREAS OF CONCERN WITHIN THE HPIA TO BE FURTHER INVESTIGATED 

Building 
No. Building Type Comments and Concerns 

,502 Base Maint. Motor Potential inactive USTs (No. 2 fuel/gasoline/ 
Repair used oil/diesel); solvents/oils use 

,505 Auto Shop Potential inactive USTs; aerial photgraphy results 

,601 Maintenance Potential inactive UST (used oil); use of chemicals highly 
suspected 

.604 Auto Shop Potential inactive USTs; aerial photgraphy results 

.750 Heavy Equipment Maint. Potential inactive UST (used oil); past and present solvent 
usage 

.755 Heavy Equipment Maint. Potential inactive UST (used oil); past and present use of 
solvents 

.765 

.775 

1780 

Maintenance Potential active UST (No. 2 fuel oil) 

Heavy Equipment Maint. Potential active USTs (gasoline/used oil/diesel); past/present 
solvent usage 

Heavy Equipment Maint . Potential active USTs (used oil); past/present solvent usage; 
waste area 

1804 Storage/Maintenance 

1808 Storage Building 

1810 Admin OffIce 

1812 Not Identified 

1815 Auto Shop 

1817 Auto Shop 

1826 Auto Shop 

Potential active USTs (used oil); past vehicle repair;-solvent 
usage now minimal 

Past vehicle repair - solvent use??; present - no signs of 
chemical usage 

Former vehicle maint. shop - past solvent use likely 

Potential inactive UST (No. 2 fuel oil) 

Empty building; potential inactive UST (diesel fuel) 

Previous washing area; contaminated soils 

Old grease rack with drain to ditch; waste oil tank at grease 
rack 

1828 

1841 

Auto Shop Waste oil tank contaminated surrounding soils 

Heavy Equipment Maint. Potential inactive USTs (gasoline/used oil/diesel); wide use o 
solvents 

1854 Multipurpose Facility Potential active USTs (used oil, diesel); past and present 
solvent usage 

1860 Maintenance Potential active UST (used oil); solvent usage in garage and 
shop areas 

1880 Heavy Equipment Maint. Potential active USTs (used oil/diesel); large amounts of 
chemicals used. 
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Based on the results of the previous sampling events conducted at the HPIA, groundwater and 

soils are the known contaminated media. Surface water and sediment samples have not been 

collected, The contaminants found in the shallow groundwater aquifer are BTEX 

constituents, VOCs (such as TCE; T-1,2-DCE; 1,2-DCE; l,l,l-trichloroethane; 

trichlorofluoromethane; and vinyl chloride), oil and grease, and various metals. Limited 

samples from the intermediate wells revealed lower levels of some of these same contaminants 

(1,2-DCE, vinyl chloride, BTEX, and metals) in addition to low levels of naphthalene, 

2-methylnaphthalene, acenaphthene, and carbon disulfide. The analytical results from the 

most recent sampling (July 1992) of a few of these intermediate wells detected only BTEX 

constituents and inorganics. Only toluene, ethylbenzene, xylene, carbon disulfide, and MEK 

were detected in the limited number of samples previously collected from the deep aquifer. 

The analytical results from the most recent sampling (July 1992) of a few of these deep wells 

detected only BTEX constituents and inorganics. 

Soil gas samples revealed high levels of TCE at several potential source areas within HPIA. 

The results of the soil sampling did not appear to directly correspond with these soil gas 

results for all of the locations sampled. Soil samples collected around three potential source 

areas within HPIA revealed very limited VOC (TCE and 1,2-DCE) and semivolatile 

(phenanthrene, fluoranthene, and pyrene) contamination. Pesticides/PCBs (dieldrin, 

hepachlor epoxide, endosulfan I, 4,4-DDE, 4,4,-DDT, and Aroclor-1260) were detected in a few 

samples at three separate areas. 

In general, further evaluation is needed to determine the source of contamination in the soil 

and groundwater at HPIA. In addition, the nature and extent of any sediment and/or surface 

water contamination impacted by the HPIA should be evaluated. 

3.1.1.2 Volume of Wastes Present 

Based on the results of several rounds of groundwater samples collected from the shallow 

monitoring wells at the site, it appears that there are two known contaminant plumes within 

the shallow aquifer that are associated with the HPIA (excluding the plume resulting from the 

fuel farm). One of the plumes is estimated to be approximately 1300 feet in diameter (located 

near the 900 buildings). The other plume is approximately 1700 feet in diameter (located near 

Buildings 1601 and 1502). The vertical extent of the plume can not be determined at this time 

since there are only a limited number of deep wells at the site. The previous sampling results 

have shown minor contamination (mostly metals) reaching the deep aquifer which is at 
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approximately 150 feet below surface. Limited contamination (mostly metals) has also been 

detected in the intermediate wells at depths of 75 feet. 

Soil samples were collected from 30 soil borings at the site. The location of the soil borings 

centered around three building (potential source) areas at the site. Samples were collected at 

intervals ranging from 0 to 12 feet. The results indicated limited contamination. Additional 

investigations from other areas of concern at the site are needed to make a complete 

assessment of the extent of soil contamination. 

3.1.2 Potential Exposure Pathways 

Based on the evaluation of existing conditions at Site 78, the following potential contaminant 

exposure pathways have been identified: 

Aquatic and terrestrial exposure to contaminants due to incidental sediment and soil 

ingestion. 

Terrestrial wildlife (e.g., burrowing animals) dermal exposure to contaminants in soil 

and sediment. 

Human exposure to contaminants due to incidental soil and sediment ingestion. 

Potential human exposure to contaminants from future potential groundwater 

ingestion (the shallow aquifer is not used as a potable water supply). 

Potential human exposure to VOCs due to volatilization from groundwater and 

surface water. 

Human dermal exposure to contaminants due to future potential direct contact with 

groundwater and surface water. 

Human exposure to contaminants due to ingestion of contaminated aquatic organisms 

and terrestrial wildlife. 
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3.1.3 Preliminary Public Health and Ecological Health Impacts 

One risk assessment pertaining to Site 78 was performed in 1991 (ESE,1991). The areas of 

concern chosen for the risk assessment included the 900, 1200 and 1600 building areas. In 

addition it assessed Site 22, which is not part of these Project Plans. Surticial soils (O-2 feet) 

and intermediate and deep groundwater were assessed. The groundwater at the 900 and 1202 

building areas was assessed for risks due to lead, VOCs and PAHs. The soil for these two areas 

was assessed for lead and PAHs. The 1600 building area was assessed for lead and 

1,2-dichloroethene in groundwater, and lead and PAHs in soil. No carcinogenic or 

noncarcinogenic risks were identified for any of the chemicals of concern for any of the 

exposure pathways for human health or ecological risks; however, there are uncertainties 

associated with the data used for the assessment. Limited parameters were sampled for and 

the data was not validated. In addition, the choice of the chemicals of concern is questionable. 

For example, PAHs were chosen as chemicals of concern when their concentrations would 

have been considered to have been in normal ranges for an industrial area such as HPIA. 

The preliminary risk evaluation of Site 78 has concluded that there may be potential human 

risk to receptors due to the contamination detected at this site. Military personnel and 

trespassers have been identified as the probable human receptors. No ecological receptors 

have been identified for Site 78. 

3.1.4 Preliminary Identification of ARARs 

3.1.4.1 Chemical-Specific ARARs 

Based on the analytical results from the previous sampling activities conducted for Site 78, it 

appears that the contaminated media include groundwater (VOCs and various inorganics) and 

soils (pesticides, PCBs, VOCs, and PAHs). No surface water or sediment samples have been 

collected in the past, but should be collected to assess potential impacts. Chemical-specific 

ARARs that may be applicable to the HPIA include the North Carolina Water Quality 

Standards (NCWQS), the North Carolina Surface Water Standards, the Federal MCLs 

established under the Safe Drinking Water Act, and the Federal Toxic Substances Control Act 

(TSCA) regulations. There are no North Carolina or Federal Arabs for soil or sediment; 

however, EPA Region IV’s “Water Quality and Sediment Screening Values” will be used as a 

To Be Considered (TBC) ARAR when evaluating ecological impacts in surface waters and 

sediment in the risk assessment. 
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3.1.4.2 Location-Specific ARARs 

Location-specific ARARs set restrictions on certain types of activities in wetlands, floodplains, 

and historical locations. At this time, the only location-specific ARARs identified for the 

HPIA may include wetland and floodplain restrictions for areas around Cogdels Creek, 

Bearhead Run Creek, Beaver Dam Creek and the New River. In addition, all applicable 

regulations promulgated in the North Carolina Administrative Code Title 15 pertaining to 

coastal areas and wetlands are potential location-specific ARARs for the site. 

3.1.4.3 Action-Specific ARARs 

Action-specific ARARs are technology-based restrictions triggered by the type of action under 

consideration. Action-specific ARARs for the HPIA will not be identified until potential 

remedial action technologies have been identified. Depending on the selected alternative for 

the site, some potential action-specific ARARs for the site may include RCRA land disposal 

restrictions (40 CFR 268) and North Carolina disposal regulations. 

3.1.5 Potential Remedial Technologies and Alternatives 

The purpose of this section is to identify potential remedial action technologies for each 

affected medium at the site in order to identify what data may be necessary to better evaluate 

the technologies during the FS. 

3.1.5.1 &l 

Previous investigative studies have identified the presence of VOCs, pesticides, PCBs, PAHs, 

and various inorganics. Although further investigations are needed to fully characterize the 

extent of contamination from suspected source areas and/or areas of concern, some remedial 

technologies have been identified for areas at HPIA. These technologies include: thermal 

treatment, soil washing, biodegradation, vacuum extraction, and stabilization/fixation (e.g., 

in-situ vitrification). Each of these technologies will require specific data to evaluate their 

effectiveness, implementability, and cost. 
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3.1.5.2 Groundwater 

Previous investigations have detected the presence of VOCs and various inorganics in the 

shallow aquifer at the HPIA. A number of pump and treat technologies may be potentially 

feasible for the remediation of this type of contamination including: biological (trickling 

filter), air stripping, carbon adsorption, thermal treatment, chemical reduction, chemical 

precipitation, and gravity separation. 

3.1.6 Present Database Limitations 

The purpose of this section is to define the present database limitations with respect to either 

characterizing the site, assessing health and environmental risk, or evaluating potential 

feasible technologies. Information pertaining to the analytical methods and the level of 

quality assurance/quality control (QA/QC) used for the analyses of the data provided for 

review were not included in the background information received for this site, and therefore 

could not be reported in this Work Plan. Consequently, the data provided is not suitable for 

use to fully characterize the site or to make an assessment of human health or ecological risks 

which may be present as a result of contamination at the site. Site-specific RI/FS objectives 

and sampling strategies for resolving these data deficiencies are subsequently identified in 

Section 4.0 of this Work Plan. 

Specific data limitations with respect to soil, groundwater, surface water, sediment, and 

aquatic life are discussed below. 

3.1.6.1 m 

The specific source(s) of soil contamination has not been identified during the previous 

investigations. In addition, several potential areas of contamination have not been previously 

investigated. Based on the results of the recently conducted (June 1992) geophysical survey, 

several potential underground tank areas have been identified. Further investigation at these 

areas is needed to identify the nature and extent of contamination. 

The overall quality of the existing soil data as well as the level of QA/QC to which it was 

subjected are unknown. Therefore, additional analytical data is required to characterize soil 

contamination, delineate areas of concern, assess human health and ecological risks, evaluate 

the extent of soil runoff, and evaluate remedial technologies. 
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3.1.6.2 Groundwater 

The overall quality of the existing groundwater data as well as the level of QA/QC to which it 

was subjected are unknown. Therefore, additional analytical data is required to fully 

characterize groundwater contamination, assess human health and ecological risks, and 

evaluate remedial technologies. 

3.1.6.3 Sediment 

No previous sediment sampling of the nearby waterways (Cogdels Creek, Beaver Dam Creek, 

and the New River) has been conducted. In order to evaluate if the HPIA has impacted the 

sediments in these waters and to assess the sediment quality and the human health and 

ecological risks, data needs to be collected from these three waterways. 

3.1.6.4 Surface Water 

No previous surface water sampling of the nearby waterways (Cogdels Creek, Beaver Dam 

Creek, and the New River) has been conducted. In order to evaluate if the HPIA has impacted 

these waters and to assess the surface water quality and the human health and ecological 

risks, data needs to be collected from these three waterways. 

3.1.6.5 Aauatic Life 

Data is not available to assess the potential impact to aquatic life in Cogdels Creek, Beaver 

Dam Creek, or the New River. Surface water and sediment data should be evaluated first to 

determine if aquatic life may be being impacted. Based on the results of the surface water and 

sediment samples, specific analysis of resident organisms may be needed. 
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3.2 Site 21 -Transformer Storage Lot 140 

3.2.1 Types and Volume of Waste Present 

3.2.1.1 Tvpes of Waste Present 

Site 21 was used from 1958 to 1977 for pesticide mixing and as a cleaning area for pesticide 

application equipment.. In addition, in 1950 to 1951, an on-site pit was used as a drainage 

receptor for oil from transformers. Pesticides/herbicides that were mixed at the site included 

chlordane, DDT, diazinon, lindane, malathion, mirex, 2,4-D, silvex, dalpon, and dursban. 

Pesticide contamination may have occurred as a result of spills, washout, and excess disposal. 

Transformer oil was drained into the pit for approximately a one year period. The oil 

potentially contained PCBs. 

3.2.1.2 Volume of Waste Present 

In 1977, before pesticide mixing/cleaning activities were moved to a different location, 

washout was estimated to be approximately 350 gallons per week of overland discharge. 

Background information states that the dimensions of the former oil pit were 25 to 30 feet long 

by 6 feet wide by 8 feet, deep (ESE, 1990). Based on these measurements, the volume of the 

material (including oil and backfill) in the pit is approximately 1,200 to 1,440 cubic feet. The 

total quantity of oil drained into the pit is unknown. 

3.2.2 Potential Exposure Pathways 

Based on the evaluation of existing conditions at Site 21, the following potential contaminant 

exposure pathways have been identified: 

l Aquatic and terrestrial wildlife exposure to pesticides/PCBs due to incidental 

sediment and soil ingestion. 

l Terrestrial wildlife (e.g., burrowing animals) dermal exposure to pesticides/PCBs in 

soil and sediment. 

l Human exposure to pesticides/PCBs due to incidental soil and sediment ingestion. 
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0 Potential human exposure to pesticides and oil and grease from future potential 

groundwater ingestion (the shallow aquifer is not used as a potable water supply). 

l Potential human exposure to VOCs, due to volatilization from groundwater and 

surface water. 

l Human dermal exposure to pesticides and oil and grease due to future potential direct 

contact with groundwater and surface water. 

l Human exposure to pesticides and other contaminants due to ingestion of 

contaminated aquatic organisms and terrestrial wildlife. 

3.2.3 Preliminary Public Health and Ecological Health Impacts 

There have not been any public or ecological risk assessments conducted for Site 21 to date. 

Therefore, based on Baker’s preliminary risk evaluation of Site 21, there may be potential 

human and ecological risk to receptors due to the contamination detected at this site. Military 

personnel and trespassers have been identified as the probable human receptors. The 

nonhuman population of receptors includes but is not limited to, small mammals such as 

raccoon, fox, deer, birds, reptiles and aquatic organisms such as fish and benthic 

invertebrates. 

3.2.4 Preliminary Identification of ARARs 

3.2.4.1 Chemical-Specific ARARs 

Based on the analytical results from the previous sampling activities conducted for Site 21, it 

appears that the contaminated media include groundwater (pesticides/herbicides, oil and 

grease, and various inorganics) and soils (pesticides/herbicides and PCBs). No surface water 

or sediment samples have been collected to date but should be to assess potential impacts. 

Chemical-specific ARARs that may be applicable to Site 21 include the NCWQS, the North 

Carolina Surface Water Standards, the Federal MCLs established under the Safe Drinking 

Water Act, and the Federal TSCA regulations. There are no North Carolina or Federal 

ARARs for soil or sediment; however, EPA Region IV’s “Water Quality and Sediment 
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Screening Values” will be used as a TBC ARAR when evaluating ecologica 

waters and sediment in the risk assessment. 

3.2.4.2 Location-Specific ARARs 

.l impacts in surface 

Location-specific ARARs set restrictions on certain types of activities in wetlands, floodplains, 

and historical locations. At this time, the only location-specific ARARs identified for the 

HPIA may include floodplain restrictions for areas around Bearhead Run Creek, Beaver Dam 

Creek. As stated in Section 3.1.4.2, North Carolina Administrative Code Title 15 regulations 

may also be potential location-specific ARARs for the site. 

3.2.4.3 Action-Specific ARARs 

Action-specific ARARs are technology-based restrictions triggered by the type of action under 

consideration. Action-specific ARARs for Site 21 will not be identified until potential 

remedial action technologies have been identified. Some potential action-specific ARARs may 

include RCRA land disposal restrictions and North Carolina disposal regulations. 

3.2.5 Potential Remedial Technologies and Alternatives 

The purpose of this section is to identify potential remedial action technologies for each 

affected medium at the site in order to identify what data may be necessary to better evaluate 

the technologies during the FS. Some potential action-specific ARARs may include RCRA 

land disposal restrictions and North Carolina disposal regulations. 

3.2.5.1 m 

Previous investigative studies have identified the presence of pesticides (including DDD, 

DDE, and DDT), herbicides and PCBs. Although further investigations are needed to fully 

characterize the extent of contamination from the two suspected source areas within this site 

(former pesticide mixing area and the former transformer oil pit), some remedial technologies 

have been identified for these areas. These technologies include: excavation and off-site 

disposal, thermal treatment, soil washing, biodegradation, and stabilization/f=ation. Each of 

these technologies will require specific data to evaluate their effectiveness, implementability, 

and cost. 
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3.2.5.2 Groundwater 

Limited investigations have detected the presence of pesticides/herbicides and various 

inorganics in the shallow aquifer at Site 21. A number of pump and treat technologies may be 

potentially feasible for the remediation of this type of contamination including: carbon 

adsorption, thermal treatment, chemical reduction/oxidation, and chemical precipitation. 

3.2.6 Present Database Limitations 

The purpose of this section is to define the present database limitations with respect to either 

characterizing the site, assessing health and environmental risk, or evaluating potential 

feasible technologies. The analytical methods and the level of QA/QC used for the analyses of 

the data provided for review were not included in the background information received for this 

site, and therefore could not be reported in this Work Plan. Consequently, the data provided is 

not suitable for use to fully characterize the site or to make an assessment of human health or 

ecological risks due to the contamination at the site. Site-specific RI/FS objectives and 

sampling strategies for resolving these data deficiencies are subsequently identified in Section 

4.0 of this Work Plan. 

Specific data limitations with respect to soil, groundwater, surface water, sediment, and 

aquatic life are discussed below. 

3.2.6.1 m 

The previous soil investigation has had limited analysis (included only pesticides, herbicides, 

PCBs, and/or tetrachlorodioxinl. In addition, the exact location of several samples is not 

known. Most importantly, the overall quality of the existing soil data as well as the level of 

&A/&C to which it was subjected are unknown. Therefore, additional analytical data is 

required to characterize soil contamination, delineate areas of concern, assess human health 

and ecological risks, and evaluate remedial technologies. 

3.2.6.2 Groundwater 

Only one groundwater monitoring well has been installed to characterize the groundwater 

quality at the site. In addition, the set of analyzed parameters has been limited. Most 

importantly, the overall quality of the existing groundwater data as well as the level of QA/QC 
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to which it was subjected are unknown. Therefore, additional analytical data is required to 

fully characterize groundwater contamination, delineate the extent of contamination, assess 

human health and ecological risks, and evaluate remedial technologies. 

3.2.6.3 Sediment 

No previous sediment sampling of the surrounding drainage ditch has been conducted. In 

order to evaluate if the site has impacted the sediments in these waters and to assess the 

sediment quality and the human health and ecological risks, data needs to be collected from 

this drainage ditch. In addition, if Beaver Dam Creek is being contaminated via groundwater 

and/or surface water discharge from the site, then sediment will need to be sampled in these 

areas. 

3.2.6.4 Surface Water 

No previous surface water sampling of the surrounding drainage ditch or Beaver Dam Creek 

has been conducted. In order to evaluate if Site 21 has impacted these waters and to assess the 

surface water quality and the human health and ecological risks, data needs to be collected 

from this drainage ditch. 

3.2.6.5 Aquatic Life 

Data is not available to assess the potential impact to aquatic life in the drainage ditch at the 

site. Surface water and sediment data should be first be evaluated to determine if aquatic life 

may be being impacted. Based on the results of the surface water and sediment samples, 

specific analysis of resident organisms may be needed. 

3.3 Site 24 - Industrial Area Fly Ash Dump 

3.3.1 Types and Volume of Waste Present 

3.3.1.1 Tvues of Waste Present 

Site 24 was reportedly used for the disposal of fly ash, cinders, solvents, used paint. stripping 

compounds, sewage sludge, and water treatment spiractor sludge from the late 1940s to 1980. 
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The site is approximately 100 acres in size and lies adjacent to upstream portions of Cogdels 

Creek, southeast of Site 78. 

3.3.1.2 Volume of Waste Present 

Based on previous investigations, Site 24 consists of four separate disposal areas. In addition, 

the geophysical survey performed in June 1992, identified two additional areas of buried 

metal. 

l Fly Ash Area - the geophysical survey identified the eastern boundary of the fly ash 

disposal area which measures about 800 feet in length. The western and southern 

boundaries could not be delineated due to dense vegetation overgrowth. The aerial 

photographs identified this area to be approximately 9 acres in size. The depth of the 

disposal area is unknown. Fly ash and cinders were dumped on the ground surface and 

solvents used to clean out boilers were poured onto these piles. In addition, furniture 

stripping wastes were also disposed in this area. The volume of waste is unknown. 

l Spiractor-Sludge Disposal Area - the geophysical survey identified the spiractor sludge 

disposal area to cover approximately 40,000 square feet. From the aerial 

photographs, it appears that this area was approximately 9,000 square feet in size. 

The depth of the disposal area is unknown. Spiractor sludge from the wastewater 

treatment plant and sewage sludge from the sewage treatment plant were disposed of 

in this area. The volume of waste disposed of is unknown. 

l Borrow and Debris Areas - construction rubble was reported disposed in two separate 

areas in the 1960s. The potential debris area closest to Louis Road currently has 

construction going on and therefore a geophysical survey in this area was not possible. 

Based on the aerial photography study, this area had mounded material on it during 

1943-1944. No other signs of disposal activities were identified here. Therefore, this 

probably was not a waste disposal site. The second debris pile, located to the south of 

Louis Road, measures approximately 1.2 acres based on the geophysical survey. The 

aerial photographs depicted a larger disposal area (approximately 7.2 acres). The 

depth of the waste area and the volume of waste disposed of is unknown. 

l Buried metal was identified in two areas during the geophysical survey. One area lies 

to the south of the spiractor sludge disposal area and to the east of the fly ash area. It 
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measures approximately 90 by 30 feet. The depth of the disposal area is unknown. 

The second area of buried metal lies to the north of the fly ash area. Size and depth of 

the second buried metal disposal area is unknown. The volume of waste disposed of in 

these areas is unknown. 

3.3.2 Potential Exposure Pathways 

Based on the evaluation of existing conditions at Site 24, the following potential contaminant 

exposure pathways have been identified: 

l Aquatic and terrestrial wildlife exposure to contaminants due to surface water 

ingestion. 

l Aquatic and terrestrial wildlife exposure to contaminants due to incidental sediment 

ingestion. 

a Terrestrial wildlife (e.g., burrowing animals) dermal exposure to contaminants in soil 

and sediment. 

l Human exposure to contaminants due to incidental soil ingestion. 

a Human exposure to contaminants due to incidental sediment ingestion, 

a Human exposure to contaminants due to future potential groundwater ingestion. 

l Human exposure to VOCs due to volatilization from groundwater and surface waters. 

l Human dermal exposure to contaminants due to future potential direct contact with 

groundwater and direct contact with surface waters. 

l Human exposure to contaminants due to ingestion of contaminated aquatic organisms 

and terrestrial wildlife. 

3-20 



3.3.3 Preliminary Public Health and Ecological Health Impacts 

There have not been any public or ecological risk assessments conducted for Site 24 to date. 

Therefore, based on Baker’s preliminary risk evaluation of Site 24, there may be potential 

human and ecological risk to receptors due to the contamination detected at this site. Military 

personnel and trespassers have been identified as the probable human receptors. The 

nonhuman population of receptors includes but is not limited to, small mammals such as 

raccoon, fox, deer, birds, reptiles and aquatic organisms such as fish and benthic 

invertebrates. 

3.3.4 Preliminary Identification of ARARs 

3.3.4.1 Chemical-Specific ARARs 

Based on the analytical results from the previous sampling activities conducted for Site 24, it 

appears that the contaminated media include groundwater (various inorganics) and surface 

water/sediment (VOCs and various inorganic& No soil samples have been collected. 

Chemical-specific ARARs that may be applicable to the HPIA include the NCWQS, the North 

Carolina Surface Water Standards, the Federal MCLs established under the Safe Drinking 

Water Act, and the Federal TSCA regulations. There are no North Carolina or Federal 

ARARs for soil or sediment; however, EPA Region IV’s “Water Quality and Sediment 

Screening Values” will be used as a TBC ARAR when evaluating ecological impacts in surface 

waters and sediment in the risk assessment. 

3.3.4.2 Location-Specific ARARs 

Location-specific ARARs set restrictions on certain types of activities in wetlands, floodplains, 

and historical locations. At this time, the only location-specific ARARs identified for Site 24 

may include wetland and floodplain restrictions for areas around Cogdels Creek. As 

previously stated, North Carolina Administrative Code Title 15 regulations may also be 

potential location-specific ARARs for the site. 

3.3.4.3 Action-Specific ARARs 

Action-specific ARARs are technology-based restrictions triggered by the type of action under 

consideration. Action-specific ARARs for Site 24 will not be identified until potential 
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remedial action technologies have been identified. Some potential action-specific ARARs may 

include RCRA land disposal restrictions and North Carolina disposal regulations. 

3.3.5 Potential Remedial Technologies and Alternatives 

The purpose of this section is to identify potential remedial action technologies for each 

affected medium at the site in order to identify what data may be necessary to better evaluate 

the technologies during the FS. 

3.3.5.1 Groundwater 

Limited investigative studies have identified the presence of various inorganics in the 

groundwater. Although further investigations are needed to fully characterize the 

contamination from the suspected disposal area within this site (the spiractor sludge area, 

buried metal areas, fly ash area, and borrow/debris areas), a few remedial technologies have 

been identified for these areas. These technologies include: carbon adsorption, chemical 

reduction/oxidation, and chemical precipitation. Each of these technologies will require 

specific data to evaluate their effectiveness, implementability, and cost. 

3.3.5.2 Surface Water 

Limited investigations have detected the presence of VOCs and various inorganics in the 

surface water in the upper portion of Cogdels Creek at Site 24. A number of pump and treat 

technologies may be potentially feasible for the remediation of this type of contamination 

including: carbon adsorption, chemical reduction/oxidation, and chemical precipitation. Each 

of these technologies will require specific data to evaluate their effectiveness, 

implementability, and cost. 

3.3.5.3 Sediments 

Limited investigations have detected the presence of various inorganics in the sediments in 

the upper portion of Cogdels Creek at Site 24. A number of technologies may be potentially 

feasible for the remediation of this type of contamination including: excavation and off-site 

disposal, soil washing, and stabilization/fixation. Each of these technologies will require 

specific data to evaluate their effectiveness, implementability, and cost. 
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3.3.6 Present Database Limitations 

The purpose of this section is to define data limitations with respect to either characterizing 

the site, assessing health and environmental risk, or evaluating potential feasible 

technologies. The analytical methods and the level of QA/QC used for the analyses of the data 

provided for review were not included in the background information received for this site, and 

therefore could not be reported in this Work Plan. Consequently, the data provided is not 

suitable for use to fully characterize the site or to make as assessment of human health or 

ecological risks due to the contamination at the site. Site-specific RI/FS objectives and 

sampling strategies for resolving these data deficiencies are subsequently identified in Section 

4.0 of this Work Plan. 

Specific data limitations with respect to soil, groundwater, surface water, sediment, and 

aquatic life are discussed below. 

3.3.6.1 @iJ 

No previous soil sampling has been conducted at this site. Therefore, analytical data is 

required to characterize the soil contamination, delineate areas of concern, assess human 

health and ecological risks, and evaluate remedial technologies. 

3.3.6.2 Groundwater 

Groundwater wells are needed to be placed within the suspected disposal areas to characterize 

and assess the nature and extent of contamination. In addition, the set of analyzed 

parameters from previous investigations has been limited. Most importantly, the overall 

quality of the existing groundwater data as well as the level of QA/QC to which it was 

subjected are unknown. Therefore, additional analytical data is required to fully characterize 

groundwater contamination, delineate the extent of contamination, assess human health and 

ecological risks, and evaluate remedial technologies. 

3.3.6.3 Sediment 

The previous sediment investigations from the upper portion of Cogdels Creek had limited 

analysis (included only metals). Most importantly, the overall quality of the existing 

sediment data as well as the level of QA/QC to which it was subjected are unknown. 
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Therefore, additional analytical data is required to characterize sediment contamination, 

delineate areas of concern, assess human health and ecological risks, and evaluate remedial 

technologies. 

3.3.6.4 Surface Water 

The previous surface water investigations from the upper portion of Cogdels Creek has had 

limited analysis (included only VOCs and metals). Most importantly, the overall quality of 

the existing surface water data as well as the level of QA/QC to which it was subjected are 

unknown. Therefore, additional analytical data is required to characterize surface water 

contamination, delineate areas of concern, assess human health and ecological risks, and 

evaluate remedial technologies. 

3.3.6.5 Aauatic Life 

Only limited data is available to assess the potential impact to aquatic life and the 

environment in Cogdels Creek at Site 24. Validated surface water and sediment data should 

be collected and used to make such an assessment. Based on the results of additional surface 

water and sediment samples, specific analysis of resident organisms may be needed. 
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4.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY OBJECTIVES 

The purpose of this section is to define the site-specific RUFS objectives in order to fulfill the 

goals of characterizing the problems at each site, assessing potential impacts to the public 

health and environment, and providing feasible alternatives for consideration in the 

preparation of the Record of Decision (ROD). The site-specific remedial objectives presented in 

this section have been identified based on the review and evaluation of existing background 

information, assessment of potential risks to the public health and environment, and the 

consideration of potential feasible technologies/alternatives. 

For each site-specific objective identified, the criteria necessary to meet each objective is 

identified, along with a general description of the study or investigation required to obtain the 

information. 

4.1 Site 78 - Hadnot Point Industrial Area 

The project objectives, criteria for meeting the objectives, and general investigative methods 

for Site 78 - HPIA are presented on Table 4-l. 

4.2 Site 21 -Transformer Storage Lot 140 

The project objectives, criteria for meeting the objectives, and general investigative methods 

for Site 21- Transformer Storage Lot 140 are presented on Table 4-2. 

4.3 Site 24 - Industrial Area Fly Ash Dump 

The project objectives, criteria for meeting the objectives, and general investigative methods 

for Site 24 - Industrial Area Fly Ash Dump are presented on Table 4-3. 
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TABLE 4-1 
SITE 78 - HPIA RIIFS OBJECTIVES 

Medium or Area 
of Concern RI/FS Objective Criteria for Meeting Objective Proposed Investigation/Study 

., Soil la. Assess the extent of soil Characterize BTRX and TPH levels Soil Investigation 
contamination at suspected in surface and subsurface soils at 
UST areas (Buildings 902, suspected UST locations (Buildings 
1502, and 1601). 902,1502, and 1601). 

lb. Assess the extent, ifany, of Characterize pesticide levels in Soil Investigation 
soil contamination at suspec- surface and subsurface soils at 
ted pesticide-contaminated suspected areas (Buildings 1103 
areas (Buildings 1103 and and 1601). 
1601). 

lc. Assess the extent, ifany, of Characterize PCB/pesticide levels Soil Investigation 
soil contamination at in surface and subsurface soil at 
suspected PCB-contaminated suspected area (Building 1300). 
area (Building 1300). 

Id. Assess human health and Characterize contaminant levels in Soil Investigation and 
ecological risks associated surface and subsurface soils. Risk Assessment 
with exposure to surface 
soils. 

le. Assess the presence or Characterize contaminant levels in Soil Gas Investigation and 
absence of soil contamination surface and subsurface soils. Contingent Soil Investigation 
at other potential areas of 
concern not previously 
investigated (northeast and 
southeast of Louis Road and 
along Michael Road). 

If. Determine whether or not Characterize BTRX and TPH levels Soil Investigation 
the suspected USTs are in surface and subsurface soils at 
sources of groundwater suspected UST locations 
contamination. (Buildings 902,1502, and 1601). 



TABLE 4-1 (Continued) 
SITE 78 - HPIA RI/IFS OBJECTIVES 

Medium or Area 
of Concern RI/FS Objective Criteria for Meeting Objective Proposed Investigation/Study 

3. Groundwater 2a. Assess health risks posed by Evaluate groundwater quality and Groundwater Investigation 
potential future usage of the compare to ARARs and health- Risk Assessment 
shallow groundwater. based action levels. 

2b. Define hydrogeologic Estimate hydrogeologic Groundwater Investigation 
characteristics for fate and characteristics of the shallow (Aquifer Tests) 
transport evaluation and aquifer (flow direction, 
remedial technology transmissivity, permeability, etc). 
evaluation, ifrequired. 

2c. Assess the presence or Characterize contaminant levels in Soil Gas Investigation and 
absence of groundwater surface and subsurface soils and Possible Groundwater Investigation 
contamination at other potentially in groundwater. 
potential areas of concern not 
previously investigated. 

I. Sediment 3a. Assess human health and Characterize the nature and extent Sediment Investigation in 
ecological risks associated of contamination in sediment. Beaver Dam Creek, Cogdels Creek, 
with exposure to contami- and New River 
nated sediments. Risk Assessment 

3b. Assess potential ecological Qualitatively evaluate stress to Evaluation of Surface Water and 
impacts posed by bent&c and fish communities. Sediment Data 
contaminated sediments. 

3c. Determine the extent of Identify extent of sediment Sediment Investigation 
sediment contamination for contamination where contaminant Risk Assessment 
purposes of identifying areas levels exceed risk-based action 
of possible remediation. levels or EPA Region IV TBCs for 

sediment. 



TABLE 4-1 (Continued) 
SITE 78 - HPIA RIIFS OBJECTIVES 

Medium or Area 
of Concern RI/I% Objective Criteria for Meeting Objective Proposed Investigation/Study 

L Surface 4a. Assess the presence or Determine surface water quality Surface Water Investigation 
Water absence of surface water along Beaver Dam Creek and 

contamination in Beaver Cogdels Creek. 
Dam Creek and Cogdels 
Creek. 

4b. Assess impacts to Beaver Determine surface water quality in Surface Water Investigation 
Dam Creek and Cogdels the creeks. 
Creek from groundwater Assess groundwater quality from Groundwater Investigation 
discharge from Operable Operable Unit No. 1. 
Unit No. 1. 



TABLE 4-2 
SITE 21 -TRANSFORMER STORAGE LOT 140 RUFS OBJECTIVES 

Medium or Area 
of Concern RUFS Objective Criteria for Meeting Objective Proposed Investigation/Study 

1. soil la. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at the former surface and subsurface soils at 
pesticide mixing area. former mixing area. 

lb. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at former surface and subsurface soils at the 
transformer oil pit. former transformer oil pit. 

lc. Assess human health and Characterize contaminant levels in Soil Investigation 
ecological risks associated surface and subsurface soils at the Risk Assessment 
with exposure to surface soils site. 
at the site. 

Id. Determine whether pesticide Characterize groundwater quality Groundwater Investigation 
and/or PCB contamination in pesticide and PCB areas. 
from soils is migrating to 
groundwater. 

2. Groundwater 2a. Assess health risks posed by Evaluate groundwater quality and Groundwater Investigation 
potential future usage of the compare to ARARs and health- Risk Assessment 
shallow groundwater. based action levels. 

2b. Define hydrogeologic Estimate hydrogeologic Groundwater Investigation 
characteristics for fate and characteristics of the shallow (Aquifer Tests) 
transport evaluation and aquifer (flow direction, 
remedial technology transmissivity, permeability, etc). 
evaluation, if required. 

2c. Determine whether Evaluate groundwater quality and Groundwater Investigation 
groundwater is compare to ARARs. 
contaminated with site- 
related constituents. 



TABLE 4-2 (Continued) 
SITE 21 -TRANSFORMER STORAGE LOT 140 RI/J33 OBJECTIVES 

Medium or Area 
of Concern RI/FS Objective Criteria for Meeting Objective Proposed Investigation/Study 

L Sediment 3a. Assess human health and Characterize the nature and extent Sediment Investigation in 
ecological risks associated of contamination in sediment. Site Drainage Ditch 
with exposure to contami- Risk Assessment 
nated sediments. 

3b. Assess potential ecological Qualitatively evaluate stress to Evaluation of Surface Water and 
impacts posed by benthic and fish communities. Sediment Investigation 
contaminated sediments. 

3c. Determine the extent of Identify extent of sediment Sediment Investigation in 
sediment contamination for contamination where contaminant Site Drainage Ditch 
purposes of identifying areas levels exceed risk-based action Risk Assessment 
potentially requiring levels or EPA Region IV TI3Cs for 
remediation. sediment. 

i. Surface 4a. Assess the presence or Determine surface water quality, if Surface Water Investigation 
Water absence of surface water present, in the site drainage ditch. 

contamination in the site 
drainage ditch. 



TABLE 4-3 
SITE 24 -INDUSTRIAL AREA FLY ASH DUMP RI/-J?S OBJECTIVES 

Medium or Area 
of Concern RI/I% Objective Criteria for Meeting Objective Proposed Investigation/Study 

1. Soil la. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at the surface and subsurface soils. 
spiractor sludge disposal 
area. 

lb. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at the fly ash surface and subsurface soils. 
disposal area. 

lc. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at the buried surface and subsurface soils. 
metal areas. 

Id. Identify the buried metal at Characterize the soils within the Soil Investigation - Test Pitting 
the buried metal areas. buried metal areas. 

le. Assess the extent of soil Characterize contaminant levels in Soil Investigation 
contamination at the borrow surface and subsurface soils. 
and debris disposal area. 

If. Assess human health and Characterize contaminant levels in Soil Investigation 
ecological risks associated surface and subsurface soils. Risk Assessment 
with exposure to surface 
soils. 

!. Groundwater 2a. Assess health risks posed by Evaluate groundwater quality and Groundwater Investigation 
potential future usage of the compare to AR&& and health- Risk Assessment 
shallow groundwater. based action levels. 

2b. Define hydrogeologic Estimate hydrogeologic Groundwater Investigation 
characteristics for fate and characteristics of the shallow (Aquifer Tests) 
transport evaluation and aquifer (flow direction, 
remedial technology transmissivity, permeability, etc). 
evaluation, if required. 



TABLE 43 (Continued) 
SITE 24 -INDUSTRIAL AREA FL2 ASH DUMP RI/FS OBJECTIVES 

Ip 
m 

Medium or Area 
of Concern RYE’S Objective Criteria for Meeting Objective Proposed Investigation/Study 

3. Sediment 3a. Assess human health and Characterize the nature and extent Sediment Investigation in 
ecological risks associated of contamination in sediment. Cogdels Creek, and New River 
with exposure to contami- Risk Assessment 
nated sediments. 

3b. Assess potential ecological Evaluate stress to benthic and fish Evaluation of Surface Water and 
impacts posed by communities. Sediment Data 
contaminated sediments. 

3c. Determine the extent of Identify extent of sediment Sediment Investigation 
sediment contamination for contamination where contaminant Risk Assessment 
purposes of identifying areas levels exceed risk-based action 
of remediation. levels or EPA Region IV TBCs for 

sediment. 

$. Surface 
Water 

4a. Assess the presence or Determine surface water quality Surface Water Investigation 
absence of surface water along Cogdels Creek. 
contamination in Cogdels 
Creek. 

4b. Assess impacts to Cogdels Determine surface water quality in Surface Water Investigation 
Creek from groundwater Cogdels Creek. 
discharge from Operable Assess groundwater quality from Groundwater Investigation 
Unit No. 1. Operable Unit No. 1. 



6.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS 

This section identifies the tasks and field investigations that will be needed to complete RI/FS 

activities at Operable Unit No. 1 (Sites 78,21, and 24). 

5.1 Task 1 - Project Management 

Project management activities involved under Task 1 include such activities as daily technical 

support and guidance; budget and schedule review and tracking; preparation and review of 

invoices; manpower resources planning and allocation; and communication with LANTDIV 

and the Activity. 

6.2 Task 2 - Subcontract Procurement 

Task 2 involves the procurement of subcontractor services such as drilling, test pit 

excavations, ordnance clearance and monitoring, and laboratory analysis. In the event that 

treatability studies are warranted, procurement of bench-scale or pilot-scale studies will be 

performed under this task. 

5.3 Task 3 - Field Investigations 

The field investigations will be conducted under Task 3. An overview of the field 

investigations to be conducted at each of the three sites is presented in the following 

subsections. Specific details with respect to the investigative and analytical methods are 

provided in the Field Sampling and Analysis Plan (FSAP) and the Quality Assurance Project 

Plan (QAPP). The field investigations described below will provide data to meet the overall 

RIB’S objectives presented in Section 4.0 of this RI/FS Work Plan. 

6.3.1 Site 78 - HPIA 

The following investigations and support activities will be conducted at Site 78: 

l Surveying; 

0 Soil gas surveying; 

0 Soil investigations; 
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l Groundwater investigations; and 

0 Surface water/sediment investigations. 

Each of these activities is described below. 

5.3.1.1 Surveying 

All existing monitoring wells and any wells installed during the investigation at Site 78 will 

be surveyed. The top of the protective casing, the top of the well casing, and the elevation of 

the ground surface will be surveyed. Latitude, longitude, elevation in feet of mean sea level, 

accuracy, and survey methods will be reported. The vertical accuracy will be 0.01 feet and the 

horizontal accuracy will be within 0.1 foot. In addition, soil sampling locations (i.e., boreholes) 

and surface water/sediment sample locations will be surveyed to a horizontal accuracy of 

1 foot. 

5.3.1.2 Soil Gas Surveying 

Based on a review of background information, there are three groups of buildings within HPIA 

which may be potential areas of concern (due to past and/or present solvent usage/storage). 

These buildings have not had any previous investigations to determine whether they are a 

source of contamination at the HPIA. 

A soil gas survey will be conducted in the potential area of concern northeast of Louis Road, in 

the potential area of concern southeast of Louis Road, and along Michael Road in an attempt to 

evaluate whether these areas are areas of concern. Initially, soil gas samples will be collected 

around each of the buildings thought to be a potential area of concern. As shown on 

Figure 5-1, the area northeast of Louis Road includes Buildings 907,915,916,1011,1012, 

1116,1117, and 1450. In addition, Buildings 908,909,926,927, and 928 will be included in 

this area. The buildings to be investigated in the southeast area include Buildings 1775,1780, 

1804,1808,1810,1815,1817,1826,1828,1854,1755,1750,1812,1841, 1860, and 1880. In 

addition, Building 1765 will be included in this southeast area. Please note that Buildings 

1755,1750, and 1812 could not be located on the existing maps for Camp Lejeune and therefore 

are not identified on Figure 5-1. The buildings along Michael Road that will be included in the 

soil gas survey include buildings 1106,1205,1206,1310,1407,1408,1505, and 1604. 
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A minimum of five soil gas samples will be collected around each of the above-mentioned 

buildings of concern. To collect the soil gas samples, a small hole will be produced by using a 

drive rod. Where pavement is present, an electric hammer drill will be used prior to using the 

drive rod. The sampling system will be purged with ambient air, a sampling probe will be 

inserted to the full depth of the hole and sealed off from the atmosphere. A sample of in-situ 

soil gas with then be withdrawn through the probe and encapsulated in a pre-evacuated 

container. The sample (vapors from the interstitial space) will be analyzed on site using a 

portable gas chromatograph (CC). TCE, vinyl chloride, BTEX, and 1,2-DCE will be used as 

the indicator compounds for the analysis since these are the contaminants of concern at 

Site 78. 

Detailed sampling procedures for the soil gas surveying are provided in the FSAP. 

5.3.1.3 Soil Investigations 

Soil investigations will be conducted at three areas of concern within HPIA which include: 

(1) underground storage tank (UST) locations identified during the geophysical survey 

investigation at Buildings 903,1502, and 1601, (2) Building 1300, and (3) Buildings 1103 and 

1601. Representative background soil samples will be collected adjacent to the site. In 

addition, soil samples may be collected at areas of concern identified by the soil gas survey. 

Soil samples will also be collected during the installation of new monitoring wells. 

UST Locations 

The geophysical survey investigation conducted in June 1992 identified potential UST 

locations at Buildings 903,1502, and 1601. No potential UST areas were identified at 

Building 1202. 

As shown on Figures 5-2 and 5-3, three soil borings will be installed around each of the 

suspected UST locations at Buildings 903,1502, and 1601. 

Test borings will be augered and soil samples collected via ASTM Method D1586-84 at each 

sample station. The borings will initially be hand augered to reduce the possibility of 

rupturing an existing tank and/or line. A total of fifteen boreholes (three at Building 902, nine 

at Building 1502, and three at Building 1601) will be augered. Samples will be collected from 

the ground surface (top six inches) and at 5-foot intervals to the top of the water table, which is 
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estimated to be approximately five to ten feet below ground surface across the site. Therefore, 

it is possible that as many as three soil samples and no less than two soil samples will be 

collected from each borehole for subsequent laboratory analysis. 

All surface soil samples will be analyzed for full Target Compound List (TCL) organics and 

Target Analyte List (TAL) inorganics via Contract Laboratory Program (CLP) protocol 

(Level IV data quality.) These samples will allow an assessment of human health and 

ecological risks to be made and will provide data to more fully characterize the soils. The 

subsurface soil samples will be analyzed for full TCL organics (Level IV data quality). The 

surface and subsurface samples will be analyzed within the maximum allowable holding times 

(i. e . , routine analytical turnaround). 

Specific details on the analytical methods and data validation are discussed in the QAPP. 

As shown on Figure 5-2, the samples from one boring near Building 903 will be subjected to 

additional analyses to evaluate engineering parameters. All samples from this boring will be 

analyzed for grain size, moisture density, TCLP, residual chlorine, total fluoride, organic 

nitrogen, alkalinity, corrosivity, ignitability, reactivity, and total organic carbon (TOC). 

These parameters will help in evaluating potential applicable technologies such as thermal 

destruction and solidification/fixation, or off-site treatment and disposal options. 

Table 5-l summarizes the soil sampling programs for the UST locations at Site 78. 

Building 1300 

During previous investigations, the PCB, Aroclor-1260, was detected at a soil boring located at 

Building 1300 to a depth of 6 feet. In addition, low levels of the pesticides heptachlor epoxide 

and endosulfan I were detected at this soil boring. In an attempt to determine the extent of this 

contamination at Building 1300 or to confirm that there is not a contamination problem at this 

building, five soil borings (shown on Figure 5-4) will be installed along the eastern side of the 

building. 

Test borings will be augered and soil samples collected via ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and at 5-foot 

intervals to the top of the water table, which is estimated to be approximately five to ten feet 

below ground surface across the site. Therefore, it is possible that as many as three soil 
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TABLE 5-l 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis(s) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(J) 
site 78 Soil - UST 1 boring/2 to 3 samples(z) Grain Size III ASTM D422 Routine 

Areas Moisture Density III ASTM D698 Routine 
Total TCLP III 40 CFR 261 Routine 
Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (organic) III EPA 351.4 Routine 
Alkalinity (total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CFR 261 Routine 
Reactivity III 40 CFR 261 Routine 
TOC III EPA 415.1 Routine 

15 borings/l5 samples(z) TCL Organics IV 4,5,6 Routine 
kzxn-face soils) TAL Inorganics IV 7 Routine 
15 borings/l5 to 30 sample0 TCL Organics IV G&6 Routine 
(subsurface soils) 

Soil - 3 borings/3 samples(z) TCL Organics IV 4,5,6 Routine 
Building 1300 (surface soils) TAL Inorganics IV 7 Routine 

3 borings/3 to 6 samples@) TCL Pesticides IV 6 Routine 
(subsurface soils) Chlorinated Herbicides IV EPA 8150 Routine 

TCL PCBs IV 6 Routine 
2 borings/2 samples(2) TCL Organics IV 4,596 14 days 
(surface soils) TAL Inorganics IV 7 14 days 
2 borings/2 to 4 sample@) TCL Pesticides IV 6 14 days 
(subsurface soils) Chlorinated Herbicides IV EPA 8150 14 days 

TCL PCBs IV 6 14 days 



TABLE 5-l (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis@ Data Quality Analytical Laboratory 
Level Method Turnaround 

Time@) 
site 78 Soil - 4 borings/4 samples TCL Organics IV 49% 6 Routine 
Continued) Buildings 1103 (surface soils) TAL Inorganics IV 7 Routine 

and 1601 4 borings/4 samples TCL Pesticides Iv 6 Routine 
(subsurface soils) Chlorinated Herbicides Iv EPA 8150 Routine 
6 borings/6 samples TCL Organ& IV 6 14 days 
(surface soils) TAL Inorganics IV EPA 8150 14 days 
6 borings/6 samples TCL Pesticides Iv 4,5,6 14 days 
(subsurface soils) Chlorinated Herbicides Iv 7 14 days 

Soil Gas 38 building areas/5 samples TCE, vinyl chloride, II Field GC Daily 
Survey per building (estimated); BTEX, 1,2-DCE 

190 samples 
Soil -Soil Gas 5 borings per location/2 to 3 TCL Grganics IV 4,5,6 Routine 
Survey samples per borin&2)(11) TAL Inorganics IV 7 Routine 
Soil - 2 borings/4 to 6 samples (2) TCL Organics IV 456 Routine 
Background TAL Inorganics Iv 7 Routine 
Groundwater 42 samples from existing TCL Volatiles IV EPA 601/602 Routine 

wells (29 shallow, TAL Inorganics IV 7 Routine 
7 intermediate, 6 deep) 
5 samples from existing wells TCL Organics IV 4,596 Routine 
(3 shallow, 1 intermediate, 1 TAL Inorganics IV 7 Routine 
deep) 
Newly-installed wells(ll) TCL Organics IV 4,5,6 Routine 

TAL Inorganics IV 7 Routine 
4 samples (shallow): 2 BOD III EPA 405.1 Routine 
existing wells and 2 newly- COD EPA 410.1 Routine 
installed wells TOC EPA 415.1 Routine 

TSS EPA 160.2 Routine 
TDS EPA 160.1 Routine 
TVS EPA 160.4 Routine 



TABLE 5-l (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis@) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(s) 
site 78 Surface Water 20 samples TCL Organics IV 49% 6 Routine 
Continued) Cogdels Creek TAL Inorganics IV 7 Routine 

and New River 
Surface Water 7 samples TCL Organics IV 43% 6 Routine 
Beaver Dam TAL Inorganics IV 7 Routine 
Creek 
Sediment - 20 stations140 samples TCL Organics IV 4,5,6 Routine 
Cogdels Creek TAL Inorganics IV 7 Routine 
and New River 
Sediment - 7 stations/l4 samples TCL Organics IV 4,596 Routine 
Beaver Dam TAL Inorganics IV 7 Routine 
Creek 



TABLE 5-1 (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis(s) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(S) 

;ite 21 Soil - Former 16 borings/l6 samples TCL Organ& Iv 49% 6 Routine 
Pesticide Mixing (surface soils) TAL Inorganics Iv 7 Routine 
Area 10 borings/l0 to 20 samples@) TCL Pesticides IV 6 Routine 

(subsurface soils) Chlorinated Herbicides IV EPA 8150 Routine 
4 borings/4 to 8 samples@) TCL Pesticides Iv 6 14 days 
(subsurface soils) Chlorinated Herbicides IV EPA 8150 14 days 

PCBs IV 6 14 days 
2 borings/:! to 4 sample0 TCL Organics IV 4,5,6 Routine 
(subsurface soils) TAL Inorganics IV 7 Routine 
1 boring/2 to 3 samples(z) Grain Size III ASTM D422 Routine 

Moisture Density III ASTM D698 Routine 
Total TCLP III 40 CFR 261 Routine 
Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (organic) III EPA 351.4 Routine 
Alkalinity (total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CFR 261 Routine 
Reactivity III 40 CFR 261 Routine 
TOC III EPA 415.1 Routine 

Soil - MW Bore- 1 boring/3 to 4 samples TCL Organics IV 4,5,6 Routine 
holes - Pesticide (surface and subsurface soils) TAL Inorganics IV 7 Routine 
Mixing Area 

Soil - 11 borings/l 1 samples TCL Organics IV 4,5,6 Routine 
Transformer Oil (surface soils) TAL Inorganics IV 7 Routine 
Pit 2 borings/2 to 4 sample@) TCL Organics IV 4,5,6 Routine 

(subsurface soils) TAL Inorganics IV 7 Routine 
5 borings/5 to 10 sample0 TCL Organics IV 4,5,6 14 days 
(subsurface soils) TAL Inorganics IV 7 14 days 
3 borings/3 to 6 sample@) PCBs IV 6 Routine 
(subsurface soils) 
1 boring/l to 2 samples(z) PCBs IV 6 14 days 
(subsurface soils) 



TABLE 5-1 (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(r) Analysis(s) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(s) 

Site 2 1 Soil - 1 boring/2 to 3 sample0 Grain Size III ASTM D422 Routine 
Continued) Transformer Moisture Density III ASTMD698 Routine 

Oil Pit (Cont.) Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (Organic) III EPA 351.4 Routine 
TOC III EPA 415.1 Routine 

1 boring/l composite sample Total TCLP III 40 CFR 261 Routine 
Alkalinity (Total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CF’R 261 Routine 
Reactivity III 40 CFR 261 Routine 

Soil - MW 1 boring/2 samples TCL Organics IV 42% 6 Routine 
Boreholes - (21GW2) TAL Inorganics IV 7 Routine 
Transformer 
Oil Pit 

1 boring/3 to 4 samples TCL Organics Iv 456 Routine 
(21GW3) TAL Inorganics Iv 7 Routine 

Groundwater 3 samples (3 existing wells) TCL Pesticides/Herbicides IV 4,586 Routine 
(shallow1 TAL Inorganics IV 7 Routine 

4 samples (3 new wells, TCL Volatiles xv EPA 601/602 Routine 
1 existing well) (shallow) TCL Organics IV 5,6 Routine 

TAL Inorganics IV 7 Routine 
3 samples (3 newly installed BOD III EPA 405.1 Routine 
wells) (shallow) COD III EPA 410.1 Routine 

TSS III EPA 160.2 Routine 
TDS III EPA 160.1 Routine 
TVS III EPA 160.4 Routine 
TOC III EPA 415.1 Routine 



TABLE 5-1 (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis@ Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(s) 

site 21 Surface Water 7 stations/7 samples TCL Organics IV 4,5,6 Routine 
Continued) Site Drainage TAL Inorganics IV 7 Routine 

Ditch 10 stations/l0 samples TCL Pesticides/Herbicides Iv 4,5,6 Routine 
PCBs IV 6 Routine 

Sediment - Site 7 stations/l4 samples TCL Organics Iv 4,526 Routine 
Drainage TAL Inorganics IV 7 Routine 
Ditch 10 stations/20 samples TCL Pesticides/Herbicides Iv 4,5,6 Routine 

PCBs l-v 6 Routine 



TABLE 5-l (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis(s) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(s) 
site 24 Soil - Spiractor 6 borings/l2 to 18 sample0 TCL Organics Iv 

Sludge Area 
4,5,6 Routine 

TAL Inorganics Iv 7 Routine 
4 borings/8 to 12 sample0 TCL Organics IV 4,596 14 days 

TAL Inorganics IV 7 14 days 
1 boring/2 to 3 samples@) Grain Size III ASTM D422 Routine 

Moisture Density III ASTM D698 Routine 
Total TCLP III 40 CFR 261 Routine 
Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (organic) III EPA 351.4 Routine 
Alkalinity (total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CFR 261 Routine 
Reactivity III 40 CFR 261 Routine 
TOC III EPA 415.1 Routine 

Soil - MW 2 borings/4 samples TCL Organics Iv 4,526 Routine 
Boreholes - (24GW7,24GW8) TAL Inorganics IV 7 Routine 
Spiractor 
Sludge Area 
Soil - Fly Ash 4 borings/8 samples TCL Crganics Iv 4,536 Routine 
Disposal Area TAL Inorganics IV 7 Routine 

4 borings/8 samples TCL Crganics IV 4,596 14 days 
TAL Inorganics IV 7 14 days 

7 borings/l4 samples TAL Inorganics Iv 7 Routine 
1 boring/2 samples Grain Size III ASTM D422 Routine 

Moisture Density III ASTM D698 Routine 
Total TCLP III 40 CFR 261 Routine 
Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (organic) III EPA 351.4 Routine 
Alkalinity (total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CFR 261 Routine 
Reactivity III 40 CFR 261 Routine 
TOC III EPA 415.1 Routine 



TABLE 5-l (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area Investigation Baseline No. of Samples(l) Analysis@) Data Quality Analytical Laboratory 
Level Method Turnaround 

Time(s) 

site 24 Soil - MW 1 boring/2 samples TCL Organics IV 4,5,6 Routine 
Continued) Boreholes - (24GW9) TAL Inorganics IV 7 Routine 

Fly Ash Area 
Soil - Test 7 test pits (estimated) TCL Organics Iv 4,596 Routine 
Pits - Buried 1 sample per test pit TAL Inorganics IV 7 Routine 
Metal Areas 
Waste - Test 1 sample per test pit Total TCLP III 40 CFR 261 Routine 
Pits - Buried (if drums or wastes are RCRA Hazardous IV 40 CFR 261 Routine 
Metal Areas present) Characteristics 
Soil - Borrow 4 borings/8 to 12 sample@ TCL Organics Iv 4,5,6 Routine 
and Debris TAL Inorganics IV 7 Routine 
Disposal Area 6 borings/l2 to 18 sample@ TAL Inorganics Iv 7 Routine 

4 borings/8 to 12 sample@ TCL Organics IV 4,596 14 days 
TAL Inorganics IV 7 14 days 

1 boring/2 to 3sample0 Grain Size III ASTM D422 Routine 
Moisture Density III ASTM D698 Routine 
Total TCLP III 40 CFR 261 Routine 
Chlorine, Residual III EPA 330.5 Routine 
Total Fluoride III SM 4500-F Routine 
Nitrogen (organic) III EPA 351.4 Routine 
Alkalinity (total) III SM 2320-B Routine 
Corrosivity III 40 CFR 261 Routine 
Ignitability III 40 CFR 261 Routine 
Reactivity III 40 CFR 261 Routine 
TOC III EPA 415.1 Routine 

Soil - hfW 1 boring/2 samples TCL Organics IV 4,5,6 Routine 
Boreholes - (24GWlO) TAL Inorganics IV 7 Routine 
Borrow and 
Debris Area 
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TABLE 5-l (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAMS AT SITES 78,21, and 24 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area 

Site 24 
(Continued) 

Investigation 

Groundwater 

Baseline No. of Samples(l) Analysis@) Data Quality 
Level 

Analytical 
Method 

Laboratory 
Turnaround 

Time(3) 

5 samples (existing wells) 
(shallow) 
4 samples (new wells) 
(shallow) 

4 samples (new shallow 
wells) 

TAL Inorganics 

TCL Volatiles 
TCL Organics 
TAL Inorganics 
BOD 
COD 
TSS 
TDS 
TVS 
TOC 

IV 

IV 
IV 
Iv 
III 
III 
III 
III 
III 
III 

7 

EPA 601/602 
5,6 

7 
EPA 405.1 
EPA 410.1 
EPA 160.2 
EPA 160.1 
EPA 160.4 
EPA 415.1 

Routine 

Routine 
Routine 

Routine 
Routine 
Routine 
Routine 
Routine 
Routine 

(1) Baseline number of samples do not include field QAQC samples. 
(2) Assumes 2 to 3 samples per borehole. 
(3) Routine analytical turnaround is 28 days following receipt of sample. 
(4) Purgeable Organic Compounds - EPA 8240/EPA 624 
(5) Base/Neutral Acid Extractables - EPA 3510/EPA 625 
(6) Pesticides and PCBs - EPA 3510/355O/EPA 608 
(7) TCL Inorganics: 

Aluminum EPA 3010/EPA 200.7 Cobalt EPA 3010/EPA 200.7 Potassium 
Antimony EPA 3OlO/EPA 200.7 Copper EPA 3OlO/EPA 200.7 Selenium 
.Arsenic EPA 3020/EPA 206 Iron EPA 3010/EPA 200.7 Silver 
Barium EPA 3010/EPA 200.7 Lead EPA 3020/EPA 239 Sodium 
Beryllium EPA 3010/EPA 200.7 Magnesium EPA 3OlO/EPA 200.7 Thallium 
Cadmium EPA 3OlO/EPA 200.7 Manganese EPA 3010/EPA 200.7 Vanadium 
Calcium EPA 3010/EPA 200.7 Mercury EPA 3010/EPA 245.1 Zinc 
Chromium EPA 3010/EPA 200.7 Nickel EPA 3010/EPA 200.7 Cyanide 

(8) BOD - Biological Oxygen Demand (SM 52101 TDS - Total Dissolved Solids (EPA 160.1) 
COD - Chemical Oxygen Demand (EPA 410.1) TVS - Total Volatile Solids (EPA 160.4) 
TSS - Total Suspended Solids (EPA 160.2) TOC -Total Organic Carbon (EPA 415.1) 

(9) Trip Blank - 1 per cooler (VOCs only) 
Equipment Rinsate - 1 per day for each matrix sampled 
Matrix Spike/Matrix Spike Duplicate - 1 per 20 samples 

(10) BTBX - Benzene, Toluene, Ethylbenzene, Xylenes 
(11) Actual number of samples is unknown and will be based on the soil gas survey. 

EPA 3010lEPA 200.7 
EPA 3020/EPA 270.2 
EPA 3010iEPA 200.7 
EPA 3010/EPA 200.7 
EPA 30205PA 279 
EPA 3010/EPA 200.7 
EPA 3010/EPA 200.7 
EPA 3010iEPA 335.2 
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samples and no less than two soil samples will be collected from each borehole for subsequent 

laboratory analysis. 

All surface soil samples will be analyzed for full TCL organics and TAL inorganics via CLP 

protocol and Level IV data quality. The subsurface soil samples will be analyzed for PCBs and 

pesticides/herbicides via EPA Methods 608 and 8150 (Level IV data quality). 

Samples from three of the borings will be analyzed within the maximum allowable holding 

times (i.e., routine analytical turnaround). Samples from the other two borings will be 

analyzed within 14 days (quick analytical turnaround) as indicated on Figure 6-4. These 

samples will be used to determine whether further soil sampling is required to delineate the 

extent of surface or subsurface soil contamination. Areas where elevated levels of 

contaminants are detected will be further investigated. These areas will be determined 

during the field investigation in consultation with EPA Region IV, the N.C. DEHNR, and 

LANTDIV. 

Table 5-1 summarizes the soil sampling programs for Building 1300. 

Buildings 1103 and 1601 

During previous investigations, pesticides including dieldrin, 4,4DDT, and 4,4-DDE were 

detected at a soil boring located at Building 1103 and at a soil boring located across from 

Building 1601. Pesticides were detected at a depth of 0 to 2 feet at both of these locations. In 

an attempt to determine the extent of this contamination at these two buildings or to confirm 

that there is not a contamination problem, five soil borings (shown on Figures 6-B and 6-6) will 

be installed at each building. 

Test borings will be hand-augered and soil samples collected via ASTM Method D1586-84 at 

each sample station. Samples will be collected from the ground surface (top six inches) and 

from the 2 to 4 feet range (composite sample) for subsequent laboratory analysis. 

All surface soil samples will be analyzed for full TCL organics and TAL inorganics via CLP 

protocol (Level IV data quality). The subsurface soil samples will be analyzed for TCL 

pesticides/herbicides via EPA Methods 608 and 8150 (Level IV data quality). 
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Samples from two of the borings at each building will be analyzed within the maximum 

allowable holding times (i.e., routine analytical turnaround). Samples from the other three 

borings from each building will be analyzed within 14 days as indicated on Figures 6-5 

and 5-6. These samples will be used to determine whether further soil sampling is required to 

delineate the extent of surface or subsurface soil contamination. Areas where elevated levels 

of contaminants are detected will be further investigated. These areas will be determined 

during the field investigation in consultation with EPA Region IV, the N.C. DEHNR, and 

LANTDIV. 

Table 6-l summarizes the soil sampling programs for Buildings 1103 and 1601. 

Soil Gas Survey Soil Samples 

Approximately five (5) soil borings will be installed at areas of concern identified by the soil 

gas survey. These areas of concern will be determined during the field investigation in 

consultation with EPA Region IV, the N.C. DEHNR, and LANTDIV. Therefore, the total 

number of soil borings to be installed and samples can not be estimated at this time. 

The borings will be augered and soil samples collected via ASTM Method D1586-84. Samples 

will be collected from the ground surface (top six inches) and at !&foot intervals to the top of the 

water table, which is estimated to be approximately five to ten feet below ground surface. 

The soil samples will be analyzed for full TCL organics and TAL inorganics under CLP 

protocols (Level IV data quality). The samples will be analyzed within the maximum 

allowable holding times. Table 5-1 summarizes this soil sampling program for the soil gas 

survey soil samples. Specific details on the analytical methods and data validation are 

provided in the QAPP. 

Background 

In order to represent background soil conditions, two soil borings will be installed in the area 

immediately west of the site, along Lucy Brewer Avenue (exact locations will be identified 

following utility clearance). This area contains several office buildings and paved roadways 

and parking lots. 
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The borings will be augered and soil samples collected via ASTM Method D1586-84. Samples 

will be collected from the ground surface (top six inches) and at 5-foot intervals to the top of the 

water table, which is estimated to be approximately five to ten feet below ground surface. 

The soil samples will be analyzed for full TCL organics and TAL inorganics under CLP 

protocols (Level IV data quality). The samples will be analyzed within the maximum 

allowable holding times. Table 5-l summarizes this soil sampling program for the background 

soil samples. Specific details on the analytical methods and data validation are provided in 

the QAPP. 

Please note that the results from these background soil samples will be used to represent 

background soil conditions for the entire Operable Unit No. 1. 

5.3.1.4 Groundwater Investigations 

Groundwater investigations will be conducted at Site 78 to assess groundwater quality at 

HPIA. The groundwater investigations will consist of the collection of one round of 

groundwater samples and water level measurements from all existing wells at the site 

(Figure 5-7). Note that based on the results of the soil gas survey to be conducted for the 

potential areas of concern east of Louis Road and along Michael Road, additional groundwater 

monitoring wells may be installed at the site. If additional wells are installed, they will be 

constructed according to standard operating procedures for monitoring well installation and 

will be included in this sampling event. 

Forty monitoring wells were previously installed at Site 78 to monitor groundwater quality. 

This included 27 shallow monitoring wells, 7 intermediate wells, and 6 deep wells. In 

addition, two shallow monitoring wells (22GWl and 22GW2) installed for Site 22 have been 

used to monitor the groundwater quality at Site 78. The location of all these wells are shown 

on Figure 5-7. Since the quality of the existing groundwater data is questionable (data 

validation results unknown), additional groundwater samples within HPIA will be collected. 

Groundwater Sampling and Analysis 

One round of groundwater samples will be coIlected from each existing well within HPIA (this 

includes 42 wells plus any new wells). Groundwater samples collected from the existing wells 

will be analyzed for TCL volatiles via Method 601/602 and TAL inorganics (refer to Table 5-l 
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for methods) via CLP protocol (Level IV data quality). The samples will be analyzed within 

the maximum allowable holding times. The analytical results from several previous 

investigations have identified volatiles as the contaminants of concern in the groundwater. In 

addition, some of the intermediate and deep wells within HPIA were recently sampled (July 

1992) for full TCL organics and TAL inorganics. The data from this recent sampling is 

included in Appendix D of this Work Plan and will be evaluated during this RUFS process. 

Approximately, ten percent of the existing monitoring wells and any newly-installed 

monitoring wells will be analyzed for full TCL organics and TAL inorganics under CLP 

protocol (Level IV data quality). The samples will be analyzed within the maximum allowable 

holding times. These samples will allow an assessment of human health and environmental 

risks to be made and will provide data to more fully characterize the groundwater. 

Four of the wells will also be sampled for analysis of engineering parameters to evaluate 

process options for treatment of the groundwater. These analytical parameters will include: 

biological oxygen demand (BOD), chemical oxygen demand (COD), total organic carbon 

(TOC), total suspended solids (TSS), total dissolved solids (TDS), and total volatile solids 

(TVS). 

Detailed sampling procedures are provided in the FSAP. Specific details of the analytical 

methods and data validation are provided in the QAPP. 

Table 5-l summarizes the groundwater investigations to be undertaken. 

Water Level Measurements 

Static water levels measurements will be collected from each well during the sampling event. 

Water level measurements shall be collected from all wells within a four hour period, if 

possible. Water level measurement techniques are described in the FSAP. Groundwater level 

data will be used to evaluate groundwater flow direction. 

5.3.1.5 Aquifer Testing 

Aquifer tests on the shallow aquifer will be performed at the HPIA under a separate project. 

Aquifer tests on the deep aquifer may not be required since existing information and testing 

has been performed. 
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Data collected during previous pumping tests (e.g., USGS studies) and future planned aquifer 

tests will be used to assess the following: 

Aquifer parameters (transmissivity, horizontal hydraulic conductivity, vertical 

hydraulic conductivity, etc.) that influence migration of contaminants in groundwater 

and the selection of groundwater remediation technologies. 

The degree of hydraulic conductivity between the deep and shallow portion of the 

aquifer. 

The extent of influence on the aquifer by pumping of groundwater. 

5.3.1.6 Surface Water/Sediment Investigations 

Surface water and sediment investigations will be conducted in several drainage tributaries 

around Site 78 to assess possible impacts to Cogdels Creek and the New River; to Beaver Dam 

Creek and Wallace Creek, and to the environment. Note that this discussion of surface water 

and sediment investigations is being included under Site 78, although it pertains to the entire 

operable unit (Site 21,24, and 78). The branches of Beaver Dam Creek (which discharges to 

Wallace Creek) may potentially received runoff/discharge from Site 21 and Site 78. Runoff 

from Site 24 and Site 78 may drain into the branches/tributaries of Cogdels Creek (which 

discharges to the New River). Also note that surface water/sediment data has previously been 

collected north of Hadnot Point in Bearhead Creek during the investigation of another site 

within MCB Camp Lejeune. This data will be used to represent background conditions when 

appropriate. 

This section outlines the sampling and analytical requirements. Specific sampling procedures 

can be found in the FSAP. 

Tributaries of Cogdels Creek and the New River 

As shown on Figure 5-8, twenty (20) surface water and sediment sampling stations have been 

identified to characterize potential impacts from Site 24 and portions of Site 78. If water is 

present at the time of sampling, one surface water sample will be collected from the bank of 

the tributary, creek or river at each of the sampling stations. A surface (top six inches) and a 
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subsurface (6 to 12 inches below ground surface) sediment sample will be collected at each 

station. Surface water samples will be collected by dipping the sample bottles directly into the 

water or by using a clean glass container to obtain the sample, and pouring the sample directly 

into the appropriate sample bottles. 

Surface water samples will be collected at each station prior to obtaining the sediment sample 

to avoid collecting water containing disturbed sediments. In addition, downstream samples 

will be collected first, with subsequent samples taken moving upstream. Sediment samples 

will be obtained using a hand coring device. The FSAP discusses both surface water and 

sediment sampling procedures. 

The surface water and sediment samples will be analyzed for full TCL organics and TAL 

inorganics under CLP protocols producing Level IV data quality. In addition, all surface 

water samples will be analyzed in the field for dissolved oxygen (DO), temperature, specific 

conductivity, and pH (Level I data quality). Specific details on the analytical methods and 

data validation are provided in the QAPP. 

Table 5-1 summarizes the sampling and analytical programs for the surface water and 

sediment investigations. 

No aquatic/ecological surveys will be conducted at the site unless the results from the surface 

water and sediment sampling indicate that the site is potentially impacting the environment. 

The need for any aquatic/ecological surveys will be determined in consultation with EPA 

Region IV, N.C. DEHNR, and LANTDIV. 

Branches of Beaver Dam Creek 

As shown on Figure 5-8, seven (7) surface water and sediment sampling stations have been 

identified to characterize potential impacts from Site 21 and portions of Site 78. If water is 

present at the time of sampling, one surface water sample will be collected from each branch of 

the creek at each of the sampling stations. A surface (top six inches) and a subsurface (6 to 12 

inches below ground surface) sediment sample will be collected from the bank at each station. 

Surface water samples will be collected by dipping the sample bottles directly into the water or 

by using a clean glass container to obtain the sample, then pouring the sample directly into 

the appropriate sample bottles. 

5-27 



Surface water samples will be collected at each station prior to obtaining the sediment sample 

to avoid inclusion of disturbed sediment in the water sample. In addition, the further 

downstream samples will be collected first, with subsequent samples taken moving upstream. 

Sediment samples will be obtained using a hand coring device. The FSAP discusses both 

surface water and sediment sampling procedures. 

The surface water and sediment samples will be analyzed for full TCL organics and TAL 

inorganics using CLP Methods producing Level IV data quality. In addition, all surface water 

samples will be analyzed in the field for DO, temperature, specific conductivity, and pH 

(Level I data quality). 

Table 5-1 summarizes the sampling and analytical programs for the surface water and 

sediment investigations. Specific details on the analytical methods and data validation are 

provided in the QAPP. 

No aquatic/ecological surveys will be conducted at the site unless the results from the surface 

water and sediment sampling indicate that the site is potentially impacting the environment. 

The need for any aquatic/ecological surveys will be determined in consultation with EPA 

Region IV, N.C. DEHNR, and LANTDIV. 

6.3.2 Site 21- Transformer Storage Lot 140 

The following investigations and support activities will be conducted at Site 21: 

0 Surveying; 

0 Soil investigations; 

l Groundwater investigations; and 

l Surface water/sediment investigations. 

Each of these activities are described below. 

5.3.2.1 Survevinq 

All existing monitoring wells and any wells installed during the investigation at Site 21 will 

be surveyed. The top of the protective casing, the top of the well casing, and the elevation of 

the ground surface will be surveyed. The vertical accuracy will be 0.01 feet and the horizontal 
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accuracy will be within 0.1 foot. In addition, soil sampling locations (i.e., boreholes) and 

surface water/sediment sample locations will be surveyed to a horizontal accuracy of 1 foot. 

5.3.2.2 Soil Investigations 

Soil investigations will be conducted throughout Site 21 but will primarily focus on two areas 

of concern; the former pesticide mixing area (both inside and outside of the fenced-in area) and 

the former transformer disposal pit. In addition, soil samples will also be collected during the 

construction of the new monitoring wells. 

Former Pesticide Mixing Area 

As shown on Figure 5-9, seventeen (17) soil borings (including one soil boring/monitoring well) 

will be installed at Site 21 for the purpose of more fully characterizing the extent of 

contamination at the former pesticide mixing area. 

Test borings will be augered and soil samples collected using ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and at 5-foot 

intervals to the top of the water table, which is estimated to be approximately five to ten feet 

below ground surface across the site. Therefore, it is possible that as many as three soil 

samples and no less than two soil samples will be collected from each borehole for subsequent 

laboratory analysis. An additional sample just below the water table will be collected from the 

soil boring/monitoring well (21GW4). 

The soil samples collected from this area will be analyzed for various compounds. Surface soil 

samples collected from all 17 borings (including 21GW4) will be analyzed for full TCL organics 

and TAL inorganics per CLP protocol. Subsurface soil samples from ten of the borings will be 

analyzed for TCL pesticides and herbicides. Subsurface soil samples from four of the borings 

(northeast of the water tower) will be analyzed for TCL pesticides/herbicides and PCBs. 

Subsurface soil samples from two of the borings (in the formerly stained areas within the 

suspected pesticide mixing area) will be analyzed for full TCL organics and TAL inorganics. 

These samples will provide data required to assess human health and ecological risks and will 

more fully characterize surface and subsurface soils. The soil samples collected from the 

newly-installed monitoring well will be analyzed for full TCL organics and TAL inorganics. 

The monitoring well samples will receive routine analysis. All of the samples will be analyzed 

per CLP protocols (Level IV data quality). 
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The samples collected from the two probable stain areas identified in the 1984 aerials will 

receive quick turnaround analysis (14 days) so that the determination as to whether 

additional wells are needed in this area. Areas requiring further investigation will be 

determined during the field investigation in consultation with EPA Region IV, NC. DEHNR, 

and LANTDIV. 

Samples from one boring from the pesticide mixing area will be analyzed for engineering 

parameters. All samples from this boring will be analyzed for grain size, moisture density, 

TCLP, residual chlorine, total fluoride, organic nitrogen, alkalinity, corrosivity, ignitability, 

reactivity, and TOC. These parameters will help in evaluating potential applicable 

technologies such as thermal destruction and solidification/fixation, or off-site treatment and 

disposal options. 

Table 5-1 summarizes the soil sampling program for the pesticide mixing area at Site 21. 

Specific details on the analytical methods and data validation are provided in the QAPP. 

Former Transformer Oil Disposal Pit 

As shown on Figure 5-9, fourteen (14) soil borings (including two soil boring/monitoring wells) 

will be installed at Site 21 for purposes of more fully characterizing the extent of 

contamination at the former transformer oil disposal pit and the surrounding area. 

Test borings will be augered and soil samples collected via ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and at 5foot 

intervals to the top of the water table, which is estimated to be approximately five to ten feet 

below ground surface across the site. Therefore, it is possible that as many as three soil 

samples and no less than two soil samples will be collected from each borehole for subsequent 

laboratory analysis. For the one soil boring/monitoring well (21GW3), an additional sample 

will be collected just below the water table. For soil boring/monitoring well 21GW2, only two 

samples will be collected; one just above the water table and one just below the water table. 

Only one composite sample will be collected from the borehole near the center of the former oil 

pit. 

Surface soil samples collected from eleven of the borings (this does not include 21GW2,21GW3 

or the oil pit borehole) will be analyzed for full TCL organics and TAL inorganics per CLP 
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protocol. In addition, the subsurface soil samples from seven (7) of the borings will be analyzed 

for full TCL organics and TAL inorganics via CLP protocols (Level IV data quality). Samples 

from two of these borings (near the northern end of the site) will be analyzed within the 

maximum allowable holding times (i.e., routine analytical turnaround of 28 to 40 days). 

Samples from the other five borings (located near the former disposal pit and the 1952-1960 

probable stain area) will be analyzed for quick laboratory turnaround (i.e., 14 days). These 

samples will be used to determine whether further soil sampling is required to delineate the 

extent of surface or subsurface soil contamination. Areas where elevated levels of 

contaminants are detected will be further investigated. Areas requiring further investigation 

will be determined in consultation with EPA Region IV, N.C. DEHNR, and LANTDIV. 

The subsurface soil samples collected from four of the borings (in the area where possible 

transformers were identified in 1952) will be analyzed for PCBs only. Samples from one of 

these borings will receive quick turnaround in the laboratory. These samples will be used to 

determine whether further soil sampling is required to delineate the extent of surface or 

subsurface soil contamination. Areas where elevated levels of contaminants are detected will 

be further investigated. Areas requiring further investigation will be determined in 

consultation with EPA Region IV, N.C. DEHNR, and LANTDIV. 

Two soil samples from soil boring/monitoring well 21GW2 will be collected for chemical 

analysis. One sample will be from the interval just above the water table; the other sample 

from just below the water table. These samples will be analyzed for full TCL organics and 

TAL inorganics. The samples collected from soil boring/monitoring well 21GW3 (one surface 

sample and up to three subsurface samples) will be analyzed for full TCL organics and TAL 

inorganics. 

One composite sample will be collected from the soil boring located at the center of the pit 

area. This sample will be analyzed for RCRA characteristics and TCLP in order to determine 

if the material is hazardous. 

Samples from one of the soil borings in this area of the site will be analyzed to evaluate 

engineering parameters. All samples from this boring will be analyzed for grain size, 

moisture density, residual chlorine, total fluoride, organic nitrogen, and TOC. The above- 

mentioned analyses will help in evaluating potential applicable technologies such as thermal 

destruction, solidification/ fixation, and off-site treatment, and disposal options. - 
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5.3.2.3 Groundwater Investigations 

Groundwater investigations will be conducted at Site 21 to assess groundwater quality at the 

former pesticide mixing area and at the former transformer oil disposal pit area. The 

groundwater investigations will consist of the installation of monitoring wells within the site 

and the collection of one round of groundwater samples and water level measurements. 

Monitoring Well Construction 

As shown on Figure 5-9, one monitoring well (21GWl) was previously installed at Site 21 to 

monitor groundwater quality. In addition, three other monitoring wells (well numbers not 

known) were previously installed near the southeast portion of the site. These other three 

wells may have been installed as part of the product recovery system associated with Site 22 

(Hadnot Point Fuel Farm). Since there are areas that need further evaluation at the site, 

specifically the oil pit and the pesticide mixing area, at least three shallow monitoring wells 

(21GW2 through 21GW4) will be installed during the RI. The proposed well locations are 

shown on Figure 5-9. 

The shallow wells will be constructed of Cinch PVC to a depth of at least 15 feet below the top 

of the water table. Four-inch wells are proposed since they can easily be converted into 

extraction wells if required. Well screens will be a standard 10 foot length. This well depth 

and screen length will allow for seasonal fluctuations in the water table thereby providing the 

ability to obtain samples that are representative of the surficial aquifer at the site. Detailed 

well construction procedures are provided in the FSAP. 

Groundwater Sampling and Analysis 

One round of groundwater samples will be collected from each existing well and any newly- 

installed wells. Groundwater samples collected from the three existing monitoring wells 

within the former pesticide mixing area will be analyzed for TCL pesticides/herbicides and 

TAL inorganics. The groundwater samples collected from the newly-installed monitoring 

wells and existing well (21GWl) near the former transformer oil pit will be analyzed for full 

TCL organics and TAL inorganics. TCL volatiles will be analyzed using Method 601/602. All 

other organic and inorganic analyses will be analyzed under CLP protocols. Inorganic 

samples will be analyzed for total (unfiltered) constituents. All of the groundwater samples 

5-33 



will be analyzed within the maximum allowable holding times (i.e., routine analytical 

turnaround of 28 to 40 days). 

The three newly-installed wells will also be sampled for analysis of engineering parameters to 

evaluate process options for treatment of the groundwater. These analytical parameters will 

include: BOD, COD, TSS, TDS, TOC, and TVS. 

Table 6-l summarizes the groundwater program for Site 21. Detailed sampling procedures are 

provided in the FSAP. Specific details on the analytical methods and data validation are 

provided in the QAPP. 

Water Level Measurements 

Static water level measurements will be collected from each well during the sampling event. 

Water level measurements will be collected within a four hour period, ifpossible. Water level 

measurement techniques are described in the FSAP. Groundwater level data will be used to 

evaluate groundwater flow direction. 

5.3.2.4 Surface Water/Sediment Investigations 

Surface water and sediment investigations will be conducted in the drainage ditch 

surrounding Site 21 to assess possible impacts to this drainage ditch and the environment 

from the two areas of concern at the site. This section outlines the sampling and analytical 

requirements. Specific sampling procedures can be found in the FSAP. 

Former Pesticide Mixing Area 

As shown on Figure 5-10, twelve (12) surface water and sediment sampling stations have been 

identified to characterize potential impacts related to the former pesticide mixing area at 

Site 21. If water is present at the time of sampling, one surface water sample will be collected 

from the drainage ditch at each of the sampling stations. A surface (top six inches) and a 

subsurface (6 to 12 inches below ground surface) sediment sample will also be collected at each 

station. Surface water samples will be collected by dipping the sample bottles directly into the 

water or by using a clean glass container to obtain the sample and pouring the sample directly 

into the appropriate sample bottles. 
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FIGURE 5-10 
SURFACE WATER AND SEDIMENT INVESTIGATION 

SITE 21 
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Surface water samples will be collected at each station prior to obtaining the sediment sample 

to avoid the possibility of disturbed sediments being included with the water sample. In 

addition, downstream samples will be collected first, with subsequent samples taken moving 

upstream. Sediment samples will be obtained using a hand coring device. The FSAP 

discusses both surface water and sediment sampling procedures. 

As shown on Figure 5-10, ten of the twelve surface water/sediment samples will be analyzed 

for TCL pesticides/herbicides and PCBs using CLP Methods (Level IV data quality). Two of 

the surface water and sediment samples will be analyzed for full TCL organics and TAL 

inorganics using CLP Methods, which result in Level IV data quality. In addition, all surface 

water samples will be analyzed in the field for DO, temperature, specific conductivity, and pH 

(Level II data quality). 

Table 5-l summarizes the sampling and analytical programs for the surface water and 

sediment investigations. 

No aquatic/ecological surveys will be conducted at the site unless the results from the surface 

water and sediment sampling indicate that the site is potentially impacting the environment. 

Consultation with EPA Region IV, N.C. DEHNR, and LANTDIV will determine if any 

aquatic/ecological surveys need to be performed. 

Former Transformer Oil Disposal Area 

As shown on Figure 5-10, five (6) surface water and sediment sampling stations have been 

identified as necessary to more fully characterize potential impacts from the former 

transformer oil disposal pit area at Site 21. If water is present at the time of sampling, one 

surface water sample will be collected from the drainage ditch at each of the sampling 

stations. A surface (top six inches) and a subsurface (6 to 12 inches below ground surface) 

sediment sample will also be collected at each station. Surface water samples will be collected 

by dipping the sample bottles directly into the water or by using a clean glass container to 

obtain the sample and pouring the sample directly into the appropriate sample bottles. 

Surface water samples will be collected at each station prior to obtaining the sediment sample 

to avoid obtaining disturbed sediment in the water sample. In addition, downstream samples 

will be collected first, with subsequent samples taken moving upstream. Sediment samples 
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will be obtained using a hand coring device. The FSAP discusses both surface water and 

sediment sampling procedures. 

The surface water and sediment samples collected at this portion of the site will be analyzed 

for full TCL organics and TAL inorganics using CLP Methods resulting in Level IV data 

quality. In addition, all surface water samples will be analyzed in the field for DO, 

temperature, specific conductivity, and pH (Level II data quality). 

Table 5-l summarizes the sampling and analytical programs for the surface water and 

sediment investigations. 

5.3.3 Site 24 - Industrial Area Fly Ash Dump 

The following investigations and support activities will be conducted at Site 24: 

l Surveying; 

l Soil investigations (including test pitting); and 

l Groundwater investigations. 

Each of these activities is described below. 

5.3.3.1 Surveying 

All existing monitoring wells and any wells installed during the investigation at Site 24 will 

be surveyed. The top of the protective casing, the top of the well casing, and the elevation of 

the ground surface will be surveyed. The vertical accuracy will be 0.01 feet and the horizontal 

accuracy will be within 0.1 foot. In addition, soil sampling locations (i.e., boreholes) and 

surface water/sediment sample locations will be surveyed to a horizontal accuracy of 1 foot. 

5.3.3.2 Soil Investigations 

Soil investigations will be conducted throughout Site 24 but will primarily focus on four areas 

of concern: the spiractor sludge disposal area, the fly ash disposal area, buried metal areas, 

and the borrow and debris disposal area. In addition, soil samples will also be collected during 

the construction of any new monitoring wells. 
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Spiractor Sludge Disposal Area 

Eleven (11) soil borings (including one soil boring/monitoring well) will be installed at Site 24 

(as shown on Figure 5-11) for purposes of more fully characterizing the extent of 

contamination at the spiractor sludge disposal area. In addition, one soil boring/monitoring 

well will be installed upgradient of the site as a background sample location. (This monitoring 

well will be used to obtain representative background groundwater data for the entire 

Operable Unit No. 1.) 

Test borings will be augered and soil samples collected via ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and at &foot 

intervals to the top of the water table, which is estimated to be approximately five to ten feet 

below ground surface across the site. Therefore, it is possible that as many as three soil 

samples and no less than two soil samples will be collected from each borehole for subsequent 

laboratory analysis. 

Soil samples will be analyzed for TCL organics and TAL inorganics under CLP protocols 

(Level IV data quality). The samples from eight (8) of the borings will be analyzed within the 

maximum allowable holding times (i.e., routine analytical turnaround of 28 to 40 days). As 

shown on Figure 5-11, samples from several of the borings surrounding the suspected limits of 

the disposal area will be analyzed within 14 days. These samples will be used to determine 

whether further soil sampling is required to delineate the extent of surface or subsurface soil 

contamination. Areas where elevated levels of contaminants are detected will be further 

investigated. These areas will be determined during the field investigation in consultation 

with EPA Region IV, N.C. DEHNR, and LANTDIV. 

The samples collected from the soil boring/monitoring well located at the center of the 

spiractor sludge disposal area will be analyzed for RCRA characteristics and TCLP in order to 

determine if the material is hazardous. This same boring will be used to evaluate engineering 

parameters. All samples from this boring will be analyzed for grain size, moisture density, 

total TCLP, residual chlorine, total fluoride, organic nitrogen, alkalinity, corrosivity, 

ignitability, reactivity, and TOC. These parameters will help in evaluating potential 

applicable technologies such as thermal destruction, solidification/fixation, and off-site 

treatment, and disposal options. 
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Table 5-1 summarizes the soil sampling program for the spiractor sludge disposal area at 

Site 24. Specific details on the analytical methods and data validation are provided in the 

QAPP. 

Fly Ash Disposal Area 

As shown on Figure 6-l 1, sixteen (16) soil borings [including one soil boring/monitoring well 

(24GW911 will be installed at Site 24 for purposes of more fully characterizing the extent of 

contamination at the fly ash disposal area. 

Test borings will be augered and soil samples collected using ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and from the 

2- to &foot interval (unless the water table is reached). Because of the dense vegetation, these 

samples will be obtained through hand augered boreholes. 

Soil samples collected from nine of the borings (including 24GW9) will be analyzed for full 

TCL organics and TAL inorganics under CLP protocols (Level IV data quality). As shown on 

Figure 5-11, samples from four (4) of the borings will be analyzed within 14 days. These 

samples will be used to determine whether further soil sampling is required to adequately 

delineate the extent of surface or subsurface soil contamination. Areas where elevated levels 

of contaminants are detected will be further investigated. These areas will be determined 

during the field investigation in consultation with EPA Region IV, N.C. DEHNR, and 

LANTDIV. 

Soil samples collected from seven (7) of the borings will be analyzed for TAL inorganics only. 

These samples will be analyzed within the maximum allowable holding times and will be 

analyzed under CLP protocols. 

The samples collected from one of the soil borings located within the limits of the disposal area 

will be analyzed for RCRA hazardous waste characteristics (including TCLP) in order to 

determine if the material is hazardous. The samples from the same boring will be analyzed to 

evaluate engineering parameters. All samples from this boring will be analyzed for grain size, 

moisture density, residual chlorine, total fluoride, organic nitrogen, and TOC. These 

parameters will help in evaluating potential applicable technologies such as thermal 

destruction, solidification/fixation, and off-site treatment, and disposal options. - 
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Table 5-1 summarizes the soil sampling program for the fly ash disposal area at Site 24. 

.-. 

Buried Metal Areas 

Based on the geophysical survey findings, there are two areas of buried metal within Site 24. 

As shown on Figure 5-l 1, two test pits will be excavated within the smaller buried metal area 

directly south of the spiractor sludge disposal area. Five test pits will be excavated within the 

other (larger) buried metal area. 

The test pits will be excavated to the water table. The area1 extent of excavation will be 

determined in the field based on the area1 extent of the area of concern detected by the 

previous geophysical survey. The excavation will extend from center to center and from end to 

end of the area of concern unless it is exceptionally large (i.e., over 30 feet in either direction). 

Soil samples will be collected from the floor of each test pit. All samples will be collected from 

the bucket of the backhoe. All soil samples will be analyzed for full TCL organics and TAL 

inorganics via CLP Methods. 

In the event that wastes or drums are encountered, samples of the waste or drum contents 

(unless the drums are intact) shall be obtained. The samples will only be obtained from the 

bucket of the backhoe. These soil samples shall be analyzed for RCRA hazardous waste 

characteristics (including TCLP). 

Following sampling activities, the test pits will be backfilled. Table 5-1 summarizes the test 

pitting program for the buried metal areas. 

Borrow and Debris Disposal Area 

As shown on Figure 5-11, fifteen (15) soil borings [including one soil boring/monitoring well 

(24GWlO)] will be installed at Site 24 for purposes of more fully characterizing the extent of 

contamination at the borrow and debris disposal area. 

Test borings will be augered and soil samples collected via ASTM Method D1586-84 at each 

sample station. Samples will be collected from the ground surface (top six inches) and at 5-foot 

intervals to the top of the water table, which is estimated to be approximately five to ten feet 

below ground surface across the site. Therefore, it is possible that as many as three soil 
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samples and no less than two soil samples will be collected from each borehole for subsequent 

laboratory analysis. 

Soil samples collected from nine (9) of the borings (including 24GWlO) will be analyzed for 

TCL organics and TAL inorganics under CLP protocols (Level IV data quality). As shown on 

Figure 5-11, samples from four of the borings surrounding the suspected limits of the disposal 

area will be analyzed within 14 days. These samples will be used to determine whether 

further soil sampling is required to delineate the extent of surface or subsurface soil 

contamination. Areas where elevated levels of contaminants are detected will be further 

investigated. These areas will be determined during the field investigation in consultation 

with EPA Region IV, N.C. DEHNR, and LANTDIV. 

Soil samples collected from six (6) of the borings will be analyzed for TAL inorganics only. 

These samples will be analyzed within the maximum allowable holding times and will be 

analyzed under CLP protocols. 

The samples collected from the soil boring located in the center of the disposal area will be 

analyzed for RCRA hazardous waste characteristics (including TCLP) in order to determine if 

the material is hazardous. Samples from this same boring will also be analyzed to evaluate 

engineering parameters. All samples from this boring will be analyzed for grain size, 

moisture density, organic chlorine, total fluoride, organic nitrogen, and TOC. These 

parameters will help in evaluating potential applicable technologies such as thermal 

destruction, solidification/f~ation, and off-site treatment, and disposal options. 

Table 5-l summarizes the soil sampling program for the borrow and debris disposal area at 

Site 24. 

Monitoring Well Test Borings 

Two soil samples from each monitoring well test boring will be collected for chemical analysis. 

One sample will be from the interval just above the water table; the other sample from just 

below the water table. These samples will be analyzed for full TCL organics and TAL 

inorganics. 
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6.3.3.3 Groundwater Investigations 

Groundwater investigations will be conducted at Site 24 to assess groundwater quality at the 

four areas of concern at the site. The groundwater investigations will consist of the 

installation of monitoring wells within the site and the collection of one round of groundwater 

samples and water level measurements from the newly installed wells and all existing wells at 

the site. 

Monitorinp Well Construction 

Six monitoring wells (24GWl through 24GW6) were previously installed at Site 24 to monitor 

groundwater quality. The location of these wells with the exception of 24GW5 are shown on 

Figure 5-l 1. Well 24GW5 was not found during the recent site visit conducted in June 1992. 

Since there are areas within Site 24 that need further evaluation, specifically the suspected 

disposal areas, a minimum of four shallow monitoring wells (24GW7 through 24GWlO) will be 

installed during the RI. Well 24GW7 will be identified as a “background” well for the entire 

Operable Unit No. 1. The proposed well locations are shown on Figure 5-11. 

The shallow wells will be constructed of Cinch PVC casing to a depth of at least 15 feet below 

the top of the water table. Four-inch wells are proposed since they can easily be converted into 

extraction wells ifrequired. Well screens will be a standard 10 foot length. This well depth 

and screen length will allow for seasonal fluctuations in the water table and will provide the 

ability to obtain samples that are representative of the surficial aquifer at the site. Detailed 

well construction procedures are provided in the FSAP. 

Groundwater SamplinP and Analysis 

One round of groundwater samples will be collected from each existing well (24GW1,24GWZ, 

24GW3,24GW4, and 24GW6). All of the groundwater samples will be analyzed for TAL 

inorganics under CLP protocols. These wells were recently sampled (July 1992) for full TCL 

organics and TAL inorganics. Based on this new data and also on previous data, there does not 

appear to be a need for organic analysis. All of the groundwater samples will be analyzed 

within the maximum allowable holding times (i.e., routine analytical turnaround of 28 to 

40 days). 
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One round of groundwater samples will be collected from each of the newly-installed wells. 

All of these samples will be analyzed for full TCL organics and TAL inorganics. TCL volatiles 

will be analyzed via Method 601/602. Method 601/602 will provide lower detection levels than 

other methods. All other organic and inorganic analyses will be analyzed via CLP protocols. 

Inorganic samples will be analyzed for total (unfiltered) constituents. All of the groundwater 

samples will be analyzed within the maximum allowable holding times (i.e., routine 

analytical turnaround of 28 to 40 days). 

The new wells will also be sampled for analysis of engineering parameters to evaluate process 

options for treatment of the groundwater. These analytical parameters will include: BOD, 

COD, TSS, TDS, TOC, and TVS. 

Table 5-1 summarizes the groundwater sampling program. Detailed sampling procedures are 

provided in the FSAP. Specific details on the analytical methods and data validation is 

provided in the QAPP. 

Water Level Measurements 

Static water levels measurements will be collected from each well during the sampling event. 

Water level measurements will be collected within a four hour period, ifpossible. Water level 

measurement techniques are described in the FSAP. Groundwater level data will be used to 

evaluate groundwater flow direction. 

5.4 Task 4 - Sample Analysis and Validation 

Task 4 involves efforts relating to the following post-field sampling activities: 

l Sample Management; 

l Laboratory Analysis; and 

l Data Validation. 

Sample management activities involve coordination with subcontracted laboratories, tracking 

of analyses received, and tracking of samples submitted and received from a third party 

validator. Sample management also involves resolving potential problems (reanalysis, 

resubmission of information, etc.) between Baker, the laboratory, and the validator. _ 
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Validation begins when the “raw” laboratory data is received by the validator from Baker. 

Baker will first receive the data from the laboratory, log it into a data base for tracking 

purposes, and then forward it to the validator. A validation report will be expected within 

three weeks following receipt of laboratory data packages (Level IV) by the validator. 

Level IV data will be validated per the CLP criteria as outlined in the following documents: 

0 National Functional Guidelines for Organic Data Review, USEPA, 1991. 

l National Validation Functional Guidelines for Inorganic Data Review, USEPA, 1988. 

6.6 Task 6 - Data Evaluation 

This task involves efforts related to the data once it is received from the laboratory and is 

validated. It also involves the evaluation of any field-generated data including: water level 

measurements, in-situ permeability tests, test boring logs, test pit logs, and other field notes. 

Efforts under this task will include the tabulation of validated data and field data, generation 

of test boring logs and monitoring well construction logs, generation of geologic cross-section 

diagrams, and the generation of other diagrams associated with field notes or data received 

from the laboratory (e.g., sampling location maps, isoconcentration maps). 

5.6 Task 6 - Risk Assessment 

This section of the Work Plan will serve as the guideline for the baseline risk assessments 

(BRAS) to be conducted for MCB Camp Lejeune during the RI. 

Baseline risk assessments evaluate the potential human health and/or ecological impacts that 

would occur in the absence of any remedial action. The risk assessment will provide the basis 

for determining whether or not remedial action is necessary and the justification for 

performing remedial actions. 

The risk assessments will be performed in accordance with EPA guidelines. The primary 

documents that will be utilized include: 

a Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation 

Manual (Part A), EPA 1989. 
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Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation 

Manual (Part B, Development of Risk-Based Preliminary Remediation Goals), EPA 

1991. 

Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation 

Manual (Part C, Risk Evaluation of Remedial Alternatives), EPA 1991. 

Risk Assessment Guidance for Superfund: Volume II, Environmental Evaluation 

Manual, EPA 1989. 

Supplemental Guidance to RAGS: Standard Default Values, EPA 1991a. 

Super-fund Exposure Assessment Manual, EPA 1988. 

Exposure Factors Handbook, EPA 198910. 

Guidance for Data Usability in Risk Assessment, EPA 1990. 

EPA Region IV will be consulted for Federal guidance, and the N.C. DEHNR will be consulted 

for guidance in the State of North Carolina. 

The technical components of the BRA are contaminant identification, exposure assessment, 

toxicity assessment, and risk characterization. The objectives of the risk assessment process 

can be accomplished by: 

I Characterizing the toxicity and levels of contaminants in relevant media (e.g., 

groundwater, surface water, soil, sediment, air, and biota). 

l Characterizing the environmental fate and transport mechanisms within specific 

environmental media. 

l Identifying potential human and/or environmental receptors. 

l Identifying potential exposure routes and the extent of the actual or expected 

exposure. 

5-46 



l Defining the extent of the expected impact or threat. 

l Identifying the levels of uncertainty associated with the above items. 

As outlined in the Scope of Work,the quantitative BRAS to be performed at MCB Camp 

Lejeune for Sites 78,21, and 24 are to utilize all available data to date that has been properly 

validated in accordance with EPA guidelines plus all data to be collected from additional 

sampling during this RI. 

6.6.1 Human Health Evaluation Process 

5.6.1.1 Site Location and Characterization 

A background section will be presented at the beginning of each risk assessment to provide an 

overview of the characteristics of each site. This section will provide a general site description 

and the site-specific chemicals as discussed in past reports. The physical characteristics of the 

site and the geographical areas of concern will be discussed. This site description will help to 

characterize the exposure setting. 

5.6.1.2 Data Summary 

Because decisions regarding data use may influence the resultant risk assessment, careful 

consideration must be given to the treatment of those data. For purposes of risk evaluation, 

the sites at MCB Camp Lejeune may be partitioned into zones or operable units for which 

chemical concentrations will be characterized and risks will be evaluated. Sites will be 

grouped into operable units if they are close to one another, have similar contamination, 

and/or may impact the same potential receptors. In selecting data to include in the risk 

assessment, the objective is to characterize, as accurately as possible, the distribution and 

concentration of chemicals in each operable unit. 

Data summary tables will be developed for each medium sampled (e.g., surface water, 

sediment, groundwater, soil). Each data summary table will indicate the frequency of 

detection, observed range of concentrations, and the means and upper 95 percent confidence 

limit value for each contaminant detected in each medium. The arithmetic or geometric mean 

and the upper 95 percent confidence limit of that mean will be used in the summary of 

potential chemical data. The selection of arithmetic or geometric means will depend on 
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whether the sample data are normally or log- normally distributed. In the calculation of the 

mean, concentrations presented as “ND” (nondetect) will be incorporated at one-half the 

sample detection limit. 

5.6.1.3 IdentifyinP Chemicals of Potential Concern 

The chemical data will be evaluated to identify site-specific chemicals on which to focus 

subsequent efforts in the risk assessment process. For example, although numerous chemicals 

may be detected in surface water or soil samples, they may be unrelated to contamination (i.e., 

they may be naturally occurring at the levels observed), and/or they may be of relatively little 

concern toxicologically, such as iron, magnesium, calcium, potassium, and sodium. Therefore, 

if sufficient background samples are collected, a statistical comparison between background 

and site data will be performed to determine whether site concentrations exceeded background 

at a statistically significant level (e.g., 95 percent confidence). 

All of the available sample data will undergo review upon initiation of the risk assessment. 

Common laboratory contaminants such as acetone, methylene chloride, phthalate esters, 

toluene, and methyl ethyl ketone will be addressed only if concentrations are 10 times greater 

than the corresponding blanks. In addition, chemicals that are not common laboratory 

contaminants will be evaluated if they are greater than five times the laboratory blank. The 

number of chemicals analyzed in the risk assessment will be a subset of the total number of 

chemicals detected at a site based on the elimination criteria discussed previously. 

Tables will be prepared that list chemical concentrations for all media by site. Data will be 

further grouped according to organic and inorganic species within each table. 

5.6.1.4 Exposure Assessment 

The objectives of the exposure assessment at MCB Camp Lejeune will be to characterize the 

exposure setting, identify exposure pathways, and quantify the exposure. When 

characterizing the exposure setting, the potentially exposed populations will be described. 

The exposure pathway will identify: the source and the mechanism of medium for the released 

chemical (e.g., groundwater), the point of potential human contact with the contaminated 

medium, and the exposure route(s) (e.g., ingestion). The magnitude, frequency, and duration 

for each exposure pathway identified will be quantified during this process. _ 
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The identification of potential exposure pathways at the four sites will include the activities 

described in the subsections that follow. 

Analysis of the Probable Fate and Transport of Site- Specific Chemicals 

To determine the environmental fate and transport of the chemicals of concern at the site, the 

physical/chemical and environmental fate properties of the chemicals will be reviewed. Some 

of these properties include volatility, photolysis, hydrolysis, oxidation, reduction, 

biodegradation, accumulation, persistence, and migration potential. This information will 

assist in predicting potential current and future exposures. It will help in determining those 

media that are currently receiving site-related chemicals or may receive site-related 

chemicals in the future. Sources that may be consulted in obtaining this information include 

computer databases (e.g., AQUIRE, ENVIROFATE), as well as the open literature. 

The evaluation of fate and transport may be necessary where the potential for changes in 

future chemical characteristics is likely and for those media where site-specific data on the 

chemical distribution is lacking. 

Identification of Potentially Exposed Human Populations 

Human populations, that may be potentially exposed to chemicals at the MCB Camp Lejeune, 

include base personnel and their families, base visitors, and on-site workers and recreational 

fishermen/women. The Base Master Plan will be consulted to confirm or modify these 

potential exposures. Nonworking residents who might be exposed to site-specific chemicals 

could include spouses and/or children of base personnel and resident workers. Resident and 

nonresident workers could be exposed to chemicals as they carry out activities at any of the 

sites located at MCB Camp Lejeune. The list of potential receptors and pathways to be 

evaluated will be refined during discussions with regulators prior to performing the BRA. 

Identification of Potential Exposure Scenarios Under Current and Future Land Uses 

The exposure scenarios will be developed after consulting with the Base Master Plan, EPA 

and the State of North Carolina. Generally, exposure pathways will be considered 

preliminarily as follows: 
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l Soil Pathway 
) Direct ingestion (worker, resident, recreational fishermen/women) 
) Inhalation of dust (worker, resident) 
) Dermal contact (worker, resident, recreational fishermen/women) 

l Sediment Pathway 
) Dermal contact (worker, resident, recreational fishermen/women) 
) Ingestion of shellfish (worker, resident, recreational fishermen/women) 

0 Surface Water 
) Dermal contact (worker, resident, recreational fishermen/women) 
) Ingestion of contaminated fish (worker, resident, recreational fishermen/women) 

l Groundwater 
) Direct ingestion (base personnel, on-site resident, on-site worker, visitor) 
) Inhalation (base personnel, on-site resident, on-site worker, visitor) 
) Dermal contact (base personnel, on-site resident, on-site worker, visitor) 

Exposure Point Concentrations 

After the potential exposure points and potential receptors have been defined, exposure point 

concentrations must be calculated. The chemical concentrations at these contact points are 

critical in determining intake and, consequently, risk to the receptor. The data from site 

investigations will be used to estimate exposure point concentrations. 

The means and the upper 95 percent confidence limits of the means will be used throughout 

the risk assessment. If the data are log- normally distributed, the means will be based on the 

geometric mean rather than the arithmetic mean. In cases where maximum concentrations 

are exceeded by upper 95 percent confidence limit, the maximum concentrations will be used. 

Exposure doses will be estimated for each exposure scenario from chemical concentrations at 

the point of contact by applying factors that account for contact frequency, contact duration, 

average body weight, and other route-specific factors such as breathing rate (inhalation). 

These factors will be incorporated into exposure algorithms that convert the environmental 

concentrations into exposure doses. Intakes will be reported in milligrams of chemical taken 

in by the receptor (i.e., ingested, inhaled, etc.) per kilogram body weight per day (mg/kg-day). 

Intakes for potentially exposed populations will be calculated separately for the appropriate 

exposure routes and chemicals. 
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5.6.1.5 Toxicitv Assessment 

Toxicity values (i.e., numerical values derived from dose-response toxicity data for individual 

compounds) will be used in conjunction with the intake determinations to characterize risk. 

Toxicity values may be taken or derived from the following sources: 

l Integrated Risk Information System (IRIS, 1992) - The principal toxicology database, 

which provides updated information from EPA on cancer slope factors, reference doses, 

and other standards and criteria for numerous chemicals. 

l Health Effects Assessment Summary Tables (EPA, 1991b) - A tabular summary of 

noncarcinogenic and carcinogenic toxicity information contained in IRIS. 

For some chemicals, toxicity values (i.e., reference doses) may have to be derived if the 

principal references previously mentioned do not contain the required information. These 

derivations will be provided in the risk assessment for review by EPA Region IV. The toxicity 

assessment will include a brief description of the studies on which selected toxicity values 

were based, the uncertainty factors used to calculate noncarcinogenic reference doses (RfDs), 

the EPA weight-of-evidence classification for carcinogens, and their respective slope factors. 

5.6.1.6 Risk Characterization 

Risk characterization involves the integration of exposure doses and toxicity information to 

quantitatively estimate the risk of adverse health effects. Quantitative risk estimates based 

on the reasonable maximum exposures to the site contaminants will be calculated based on 

available information. For each exposure scenario, the potential risk for each chemical will be 

based on intakes from all appropriate exposure routes. Carcinogenic risk and noncarcinogenic 

hazard indices are assumed to be additive across all exposure pathways and across all of the 

chemicals of concern for each exposure scenario. Potential carcinogenic risks will be 

evaluated separately from potential noncarcinogenic effects, as discussed in the following 

subsections. 

Carcinogenic Risk 

For the potential carcinogens that are present at the site, the carcinogenic slope factor (ql*) 

will be used to estimate cancer risks at low dose levels. Risk will be directly related to intake 
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at low levels of exposure. Expressed as an equation, the model for a particular exposure route 

is: 

Excess lifetime cancer risk = Estimated dose x carcinogenic slope 
factor; or CD1 x ql* 

Where: CD1 = Chronic daily intake 

This equation is valid only for risk less than 10-Z (1 in 100) because of the assumption of low 

dose linearity. For sites where this model estimates carcinogenic risks of 10-2 or higher, an 

alternative model will be used to estimate cancer risks as shown in the following equation: 

Excess lifetime cancer risk = 1 - exp(-CD1 x al*) 

Where: exp = the exponential 

For quantitative estimation of risk, it will be assumed that cancer risks from various exposure 

routes are additive. Since there are no mathematical models that adequately describe 

antagonism or synergism, these issues will be discussed in narrative fashion in the 

uncertainty analysis. 

Noncarcinogenic Risk 

To assess noncarcinogenic risk, estimated daily intakes will be compared with RfDs for each 

chemical of concern. The potential hazard for individual chemicals will be presented as a 

hazard quotient @IQ). A hazard quotient for a particular chemical through a given exposure 

route is the ratio of the estimated daily intake and the applicable RfD, as shown in the 

following equation: 

HQ = EDURfD 

Where: HQ = Hazard quotient 

ED1 = Estimated daily intake or exposure (mg/kg-day) 

RfD = Reference dose (mg/kg-day) 
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To account for the additivity of noncarcinogenic risk following exposure to numerous 

chemicals through a variety of exposure routes, a hazard index (HI), which is the sum of all the 

hazard quotients, will be calculated. Ratios greater than one, or unity, indicate the potential 

for adverse effects to occur. Ratios less than one indicate that adverse effects are unlikely. 

This procedure assumes that the risks from exposure to multiple chemicals are additive, an 

assumption that is probably valid for compounds that have the same target organ or cause the 

same toxic effect. In some cases when the HI exceeds unity it may be appropriate to segregate 

effects (as expressed by the HI) by target organ since those effects would not be additive. As 

previously mentioned, where information is available about the antagonism or synergism of 

chemical mixtures, it will be appropriately discussed in the uncertainty analysis. 

5.6.1.7 Uncertainty Analysis 

There is uncertainty associated with any risk assessment. The exposure modeling can produce 

very divergent results unless standardized assumptions are used and the possible variation in 

others are clearly understood. Similarly, toxicological assumptions, such as extrapolating 

from chronic animal studies to human populations, also introduce a great deal of uncertainty 

into the risk assessment. Uncertainty in a risk assessment may arise from many sources 

including: 

l Environmental chemistry sampling and analysis. 

l Misidentification or failure to be all-inclusive in chemical identxcation. 

l Choice of models and input parameters in exposure assessment and fate and transport 

modeling. 

l Choice of models or evaluation of toxicological data in dose-response quantification. 

l Assumptions concerning exposure scenarios and population distributions. 

The variation of any factor used in the calculation of the exposure concentration will have an 

impact on the total carcinogenic and noncarcinogenic risk. The uncertainty analysis will 

qualitatively discuss non-site and site-specific factors that may produce uncertainty in the 

risk assessment. These factors may include key modeling assumptions, exposure factors, 
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assumptions inherent in the development of toxicological end points, and spatio-temporal 

variance in sampling. 

6.6.2 Ecological Risk Assessment 

5.6.2.1 Purpose and Approach 

The purpose of an ecological risk assessment is to evaluate the likelihood that adverse 

ecological effects would occur or are occurring as a result of contamination at MCB Camp 

Lejeune. It would focus on identifying potential adverse effects of area-specific contamination 

on selected/targeted flora and fauna at each site, or group of sites (operable unit). The 

technical approach parallels that used in the human health risk assessment; however, since 

the protocols for evaluating the ecological risk have not been sufficiently developed, the 

ecological risk assessment may be more qualitative than its human health counterpart. In 

general, the approach to be taken in the conduct of the ecological risk assessments at MCB 

Camp Lejeune will be comparing sampled media concentrations to existing toxicological 

endpoints for selected target species. In addition, incomplete exposure pathways and data 

gaps will be identified. If this comparison indicates the potential for significant ecological 

risks, the conduct of a quantitative biosurvey may be recommended as Phase II of the RI. 

The primary technical guidance for the performance of the ecological risk assessment is 

offered by the following sources: 

l Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory Reference 

(EPA, 1989b). 

l Risk Assessment Guidance for Superfund -- Volume II, Environmental Evaluation 

Manual (EPA, 1989cl. 

l User’s Manual for Ecological Risk Assessment (Oak Ridge National Laboratory, 

1986). 

The subsections that follow describe the general approach proposed to evaluate potential 

ecological impacts associated with contamination found at MCB Camp Lejeune. It focuses on 

environmental receptors that may be affected directly or indirectly by contamination 

associated with particular areas of concern, and the likelihood and extent of those effects. At 
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each site or operable unit, potential target organisms, populations, and/or communities will be 

identified and the potential exposure pathways determined. 

5.6.2.2 Selection of Chemicals of Potential Concern 

The objective of this subtask is to evaluate the available information on contamination 

present at MCB Camp Lejeune, and to identify contaminants of potential concern on which to 

focus subsequent risk assessment efforts. 

The selection of chemicals of concern will be based on frequency of detection, comparison to 

background concentrations, persistence of the chemical, bioaccumulation potential, and the 

availability of toxicological information (to the selected target species) for those chemicals. 

Because of the differential toxicity of some chemicals to ecological as compared with human 

receptors, the chemicals of potential concern for ecological receptors may differ from those 

selected in the human health risk assessment. 

5.6.2.3 Exposure Assessment 

The objectives of the exposure assessment are to: 

l Identify habitats that may have detected exposure point concentrations. 

l Identify plants, fish, and/or wildlife that may be potentially exposed to the 

contaminants of concern. 

l Identify significant pathways/routes of exposure. 

0 Select target species, and/or communities ofpotential concern. 

0 Estimate potential exposure concentrations for contaminants of concern. 

In general, an ecological exposure assessment evaluates the potential magnitude and 

frequency of contact with the contaminants specific to the area through all appropriate 

exposure pathways for the selected species and/or communities. The first step of the exposure 

assessment is to identify (1) potential pathways of exposure specific to the individual areas of 

concern and (2) the habitats potentially affected by those areas of concern. 

5-55 



Pathway Identification and Habitat Evaluation 

Chemical migration pathways and habitats that may be potentially affected by area-specific 

contamination will be identified. No modeling will be performed to evaluate the exposure 

assessment. Information that may be used in determining potential chemical migration 

pathways include: 

l Location of contamination sources. 

l Local topography. 

l Local land use. 

l Media-specific and area-specific contamination data. 

l Persistence and mobility of area-specific chemicals. 

l Qualitative prediction of contaminant migration. 

To conduct this evaluation, the ecological exposure assessment will consist of a literature 

search to characterize the populations, communities, and/or habitats in the potentially 

affected area. The characterizations will be developed from existing reports on the ecological 

systems of the areas. Literature search of “reference” areas in the region also will be 

performed to establish an ecological “baseline” from which comparisons can be made. If the 

data permits, a comparison will be made between reference areas and study site areas to 

determine the extent to which habitat function and structure at the site may have been 

impaired. 

The determination of which habitats warrant special attention will be based on the 

importance of each habitat within the environmental system, incorporating factors such as: 

l Resource use by fish and wildlife. 

l Probable species using these habitats. 

l Availability and quality of substitute habitats. 

l Importance of species using these habitats. 

0 Regulatory status. 

Specific attention will be devoted to aquatic and terrestrial environmentals that may be 

impacted by site-related contamination (i.e., creeks and wetlands). 
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Selection of Target Species 

As available from the literature, ecological exposure scenarios will be developed. These will 

include scenarios involving the existing and future land use of the area. Identification of the 

plant, fish, and wildlife species and/or communities that may be potentially exposed to 

contaminants will be determined for terrestrial and aquatic habitats. From this list of 

potential ecological receptors, target species will be based on the following criteria: 

l A species that is threatened, endangered, or of special concern. 

l A species that is valuable for recreational or commercial purposes. 

l A species that is important to the well being of either or both of the above groups. 

l A species that is critical to the structure and function of the particular ecosystem 

which it inhabits. 

l A species that is a sensitive indicator of ecological change. 

To help identify potential target species, data collected from information provided through 

contact with State and Federal natural resource agencies will be reviewed. 

Estimation of Exposure Point Concentrations 

After the potential contamination migration pathways and affected habitats have been 

defined and potential target receptors identified, points of likely exposure will be described. 

The concentrations at these contact points (i.e., exposure point concentrations) are critical in 

evaluating contaminant exposure and subsequent risk to the receptor. 

Exposure Estimation 

Exposure potential will be estimated for each terrestrial and aquatic exposure pathway from 

the conduct of an ecological characterization for each of the target species. This 

characterization will identify tropic level, habitat utilization, and potential exposure points 

and routes for the selected target species. 
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5.6.2.4 Toxicity Assessment 

The toxicities of the contaminants of concern will be assessed by using AWQC and, if possible, 

Sediment Quality Criteria CSQO for aquatic life, terrestrial wildlife, and vegetation where 

relevant. In addition, scientific literature and regulatory guidelines will be reviewed for 

media-specific and/or species-specific toxicity data. To the extent literature data allow, a 

range of toxicological responses or endpoints also will be evaluated. These data will be used to 

determine critical toxicity values (CTVs) for the contaminants of concern, which will be 

compared with media concentrations or estimated daily intakes. Toxicity values from the 

literature are derived using the most closely related species, where possible. Toxicity values 

selected for the assessment are the lowest exposure doses reported to be toxic or the highest 

doses associated with no adverse effect. Data for chronic or subchronic toxicity are used 

wherever available. 

Potential sources of toxicity data for the ecological assessment include: 

l AQUIRE database 

l PHYTOTOX database 

l ENVIROFATE database 

l Hazardous Substances Database (HSDB) 

. RTECS 

5.6.2.5 Risk Characterization 

A risk characterization integrates the exposure and toxicity assessments to estimate the 

potential risk to the environmental receptors. The media concentrations or estimated daily 

intakes will be compared with critical toxicity values using toxicity data that are expressed in 

terms of medium concentrations (e.g., Ambient Water Quality Criteria, species-specific 

toxicity data, phytotoxicity data, sediment biological effects data). In these cases, comparing 

predicted environmental media exposure point concentrations with media-specific and/or 

species-specific toxicity data will be made. If this comparison indicates the potential for 

significant ecological risks to the target receptors, the conduct of a quantitative biosurvey may 

be recommended as Phase II of the RI. 
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HQ = C/CTV 

Where: C = Concentration of chemical (mg/kg, mg/l). 

CTV = Critical toxicity value for the same chemical in the same medium 

b&k, mgA>. 

Anything over the number one (l), indicates potential significant risks to the species. 

5.6.2.6 Data Gaps 

Incomplete exposure data gap pathways will be identified and recommendations for 

addressing same will be provided. 

5.6.2.7 Uncertainty Analysis 

An ecological risk assessment, like a human health risk assessment, is subject to a wide 

variety of uncertainties. Virtually every step in the risk assessment process involves 

numerous assumptions that contribute to the total uncertainty in the ultimate evaluation of 

risk. Assumptions are made in the exposure assessment regarding potential for exposure and 

exposure point locations. An effort is made to use assumptions that are conservative, yet 

realistic. The interpretation and application of toxicological data in the toxicity assessment is 

probably the greatest source of uncertainty in the ecological risk assessment. The uncertainty 

analysis will attempt to address the factors that affect the results of the ecological risk 

assessment. 

5.7 Task 7 - Treatability StudM%lot Testing 

This task includes the efforts to prepare and conduct bench- or pilot-scale treatability studies 

should they be necessary. This task begins with the development of a Treatability Study Work 

Plan for conducting the tests and is completed upon submittal of the Final Report. The 

following are typical activities: 

l Work plan preparation; 

l Test facility and equipment procurement; 

l Vendor and analytical service procurement; 
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l Testing; 

l Sample analysis and validation; 

l Evaluation of results; 

0 Report preparation; and, 

0 Project management. 

Based on the preliminary information pertaining to Sites 78,21, and 24, the following bench 

or pilot studies may be considered for soils: 

Site 78: Solidifmation/f~ation of soils 
Thermal treatment 
Soil washing/biodegradation 

Site 21: Soil washing/biodegradation 
Thermal treatment 
In-situ solidi&ation/f~ation 
In-situ biodegradation 

Site 24: None at this time since on-site soil investigations and soil characteristics are 
UlllUlOWlL 

Bench- or pilot-scale treatability studies for groundwater may be required to assess 

pretreatment options (e.g., metal reduction). 

6.8 Task 8 - Remedial Investigation Report 

This task is intended to cover all work efforts related to the preparation of the document 

providing the findings once the data have been evaluated under Tasks 6 and 6. The task 

covers the preparation of a Preliminary Draft, Draft, Draft Final, and Final RI Report. This 

task ends when the Final RI report is submitted. 

6.9 Task 9 - Remedial Alternatives Screening 

This task includes the efforts necessary to select the alternatives that appear feasible and 

require full evaluation. The task begins during data evaluation when sufficient data are 

available to initiate the screening of potential technologies. For reporting and tracking 

purposes, the task is defined as complete when a final set of alternatives is chosen for detailed 

evaluation. 
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5.10 Task 10 - Remedial Alternatives Evaluation 

This task involves the detailed analysis and comparison of alternatives using the following 

criteria: 

l Threshold Criteria: Overall Protection of Human Health and the 
Environment 

Compliance With ARARs 

l Primary Balancing Criteria: Long-Term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, and Volume Through 
Treatment 

Short-Term Effectiveness 

Implementability 

cost 

0 Modifying Criteria: State and EPA Acceptance 

Community Acceptance 

6.11 Task 1 1 - Feasibility Study Report 

This task is comprised of reporting the findings of the Feasibility Study. The task covers the 

preparation of a Preliminary Draft, Draft, Draft Final, and Final FS report. This task ends 

when the Final FS report is submitted. 

5.12 Task 12 - Post RUFS Support 

This task involves the technical and administrative support to LANTDIV to prepare a Draft, 

Draft Final, and Final Responsiveness Summary, Proposed Remedial Action Plan, and Record 

of Decision. These reports will be prepared using EPA applicable guidance documents. 

5.13 Task 13 - Meetings 

This task involves providing technical support to LANTDIV during the RI/FS. It is 

anticipated that the following meetings will be required: 
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0 

0 

0 

l 

0 

6.14 

Technical Review Committee (TRC) meeting to present the RI/l% Work Plan. 

A TRC meeting to present the findings of the RI/l!%. 

Public meeting to present the proposed remedial alternatives. 

RI startup meeting between LANTDIV and Baker. 

Meeting between Baker and LANTDIV to discuss the RI and risk assessment 

following submission of the preliminary draft RI report. 

Meeting between Baker and LANTDIV to discuss the FS following submission of the 

preliminary draft FS report. 

Task 14 - Community Relations 

This task includes providing support to LANTDIV during the various public meetings 

identified under Task 13. This support includes the preparation of fact sheets, meeting 

minutes, coordination with Camp Lejeune EMD in contacting local officials and media, and 

the procurement of a stenographer. 

This task also includes updating the existing Community Relations Plan (CRP) with respect to 

changes in personnel, contacts, phone numbers, or the addition of information relevant to this 

RUFS. An addendum to the CRP will be prepared which summarizes these changes. 

Replacement pages to the existing CRP will be issued. 
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6.0 PROJECT MANAGEMENT AND STAFFING 

The proposed management and staffing of this RUFS is depicted in Figure 6-l. The primary 

participants for this project include: 

l Mr. Raymond P. Wattras, Activity Coordinator 

l Ms. Tammi Halapin, Project Manager 

l Mr. John Barone, QA/QC 

l Mr. Richard Bonelli, Project Geologist 

l Ms. Tammi Halapin, Project Engineer 

l Mr. Richard Hoff, Risk Assessment 

l Mr. Charles Caruso, Laboratory Coordinator 

l Mr. Thomas M. Biksey, Environmental Assessment 

l Ms. Barbara J. Cummings, Health and Safety Officer 

l Ms. Melissa C. Davidson, Community Relations Specialist 

From a responsibility and coordination standpoint, Mr. Richard Bonelli, Mr. Richard Hoff and 

Mr. Thomas Biksey will have the overall responsibility of completing the RI Report. 

Ms. Tammi Halapin will be responsible for overseeing the preparation of the FS report. These 

personnel will report directly to the Project Manager and the Activity Coordinator. They will 

be supported by geologists, engineers, biologists, chemists, data technicians, and clerical 

personnel. 

Overall field and reporting QA/QC will be the responsibility of Mr. John Barone. 

Mr. William D. Trimbath, P.E. and Mr. John W. Mentz will provide Program-level technical 

and administrative support. 
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FIGURE 6-l 
PROJECT ORGANIZATION 
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7.0 SCHEDULE 

The proposed schedule for this project is presented in Figure ‘7-l. 
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RVFS Project Schedule 
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Figure 7-l 
RI/FS Project Schedule 
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UC/L CNS 
CIS-I.3-DICNLORO 34704 
PROPfNf UC/L ens 
TRAMS-I,)-DICHLORO 34699 
PROPEHI UC/L ens 

22CWI 
LJHP-I 

I 

01/09/87 
II:02 

33.0 

7 

12000 

<22 

(47 

(58 

(28 

<60 

<B2 

<I50 

<f6 

<43 

(31 

<47 

<28 

<20 

<I6 

<60 

<5lJ 

(64 

22cu2 
LJHP-I 

2 

Ol/D9/87 
to:05 

28.0 

0.8 

(I.0 

<2.2 

c4.7 

6.8 

<2.8 

<6.0 

a.2 

<26 

(I.6 

<4.3 

c3.1 

c4.7 

C2.8 

(2.8 

<I.6 

(6.0 

t5.0 

(6.4 

FICLD CROUP 

NPCUI HPCU? 
LJHP-I LJHP-I 

3 4 

01/09/87 Ol/D9/lH 
l2:OS 

27.0 

0.7 

43 

t2.2 

c4.7 

(5.8 

(2.8 

<6.0 

<a.2 

<IS 

<1.6 

<4.3 

<3. I 

c4.7 

<2.B 

<2.8 

<I.6 

(6.0 

(5.0 

C6.4 

13:zo 

c27.0 

0.7 

I2 

c2.2 

(4.1 

<s.a 

<2.B 

<6.0 

a.2 

<IS 

<I.6 

5.0 

<3. I 

<4.7 

<2.8 

(2.8 

(I.6 

(6.0 

(5.0 

<6.4 

LJNP-I 

HPCU3 
LJHP-I 

5 

01/09/87 
14:25. 

40.0 

0.0 

I.4 

<2.2 

* (4.7 

6.8 

(2.8 

c6.0 

a.2 

<IS 

(1.6 

<4.3 

(3.1 

c4.7 

<2.8 

<2.8 

(I.6 

C6.0 

cl.0 

<6.4 

LAB COORDINATOR J.D. SHAllIS 

SAnPLl ID/B 

WPCU4 
LJHP-I 

6 

Dl/l2/87 
IO:00 

29.0 

0.3 

. 25 

c2.2 

(4.7 

a.0 

<2.8 

(6.0 

<a.2 

<IS 

(1.6 

<4.3 

(3.1 

(4.7 

<2.8 

<2.8 

I.9 

<6.0 

<s.o 

<6.4 

NPCWS 
LJHP-I 

7 

Ol/l2/87 
12:os 

(27.0 

0.9 

(I.0 

c2.2 

(4.7 

c5.e 

(2.8 

(6.0 

<a.2 

<IS 

cl.6 

(4.3 

(3.1 

(4.7 

C2.B 

(2.8 

Cl.6 

~6.0 

C5.D 

(6.4 

NPCW6 NPCU7 
LJNP-I 

a 

D1/12/87 
l4:08 

<27.0 

0.2 

<I.0 

<2.2 

(4.7 

ct.8 

(2.8 

(6.0 

(E.2 

<IS 

<I.6 

c4.3 

(3. I 

t4.7 

(2.B 

<2.8 

(I.6 

<6.0 

(5.0 

(6.4 

LJHP-I 
9 

Ol/l2/87 
16:40 

(27.0 

3 

(I.0 

c2.2 

i4.1 

<S.B 

(2.8 

<6.0 

(8.2 

<IS 

<I.6 

c4.3 

(3. I 

c4.7 

(2.8 

<2.8 

(I.6 

<6.0 

(5.0 

<6.4 

NPCUB 
LJHP-I 

IO 

Ol/l3/87 
l4:SS 

(27.0 

0.1 

(I.0 

c2.2 

(4.7 

(5.8 

C2.8 

(6.0 

(8.2 

<IS 

Cl.6 

7.2 

c3.1 

(4.7 

(2.8 

C2.8 

(1.6 

(6.0 

(5.0 

cb.4 

HPCUS 
LJHP-I 

II 

Dl/l4/87 
IO:25 

130 

32 

<ID0 

(220 

(470 

(580 

(280 

(600 

(820 

<I500 

<160 

(430 

(310 

(470 

<280 

(280 

740 

~600 

<5OD 

<640 

NPCUIO 
LJHP-I 

I2 

Dl/l4/87 
II:45 

29.0 

0.4 

(I.0 

(2.2 

(4.7 

<S.B 

C2.8 

(6.0 

(8.7 

<IS 

Cl.6 

(4.3 

t3.1 

(4.7 

(2.8 

c2.0 

(I.6 

<6.0 

(5.0 

cb.4 

HPGUII 
LJHP-I 

I3 

Ol/l4/87 
l2:55 

(27.0 

(I. 3 

<I.(1 

<2.2 

(4.1 

<5.8 

<?.P 

cc,, II 

S'8.1 

<I5 

3.2 

(4.; 

(3.1 

(4.7 

-2.8 

(2.8 

I3 

(6.0 

(5 (1 

tb.4 

HPCUl2 
LJHP-I 

I4 

Ol/l4/87 
13:59 

(27.0 

0.2 

(I.0 

(2.2 

(4.7 

(5.8 

(2.8 

(6.0 

(8.2 

(IS 

(I.6 

(4.3 

(3. I 

(4.7 

(2.8 

(2.8 

Cl.6 

(6.0 

(5.0 

tb.4 

HPCUl3 
LJHP-I 

IS 

Ol/l4/tv 
lS:%i 

<27.D 

0.2 

(I.0 

c2.2 

(4.7 

C5.B 

(2.8 

(6.0 

(8.2 

<I5 

Cl.6 

(4.3 

(3.1 

<4.7 

C2.B 

(2.8 

(I.6 

(6.0 

(5.0 

<6.4 



CNV~R~N~ILN~AL Stlf~Cf 6 1NGl~ffRiNb IZ/UI/6i SlAIUS: I INAL rAI;LL 2 

PARAtlfTfRS STORff f 
UNllS 

DATE 
Tint 

f1HYLBfN2fNf 
UC/L 

IlflHYLfNf CHlORIDf 
UC/l 

I,I.2.2-TCTRACHLORO 
~THAN~ UC/l 
TfTRACHLOAOflHfNf 

UC/l 
TOLlJfNC 

UC/L 
I. I. I-TAICHL'flHANf 

W/l 
I-1.2-TRICHL'fTHANf 

UG/L 
TRICHlOROfTHfNf 

UC/L 
TRlCHLOROf LUORO- 
flflHANf UC/L 
VINYL CHLORIDE 

UG/l 
ACROll IN 

UC/L 
ACRYLONITRILC 

UC/L 
DICHLORDDI~lUORO- 
nr THANC UC/l 
n-KYl[HI 

UC/l 
O-ANU/OR-f' XVlINl 

UC/L 
HflHYL ITHYL KfTONf 

UC/l 
HflHYL ISOBUl’KfTONf 

UC/L 

HCTHOD 

34371 
cm 

34423 
CllS 

34516 
GllS 

34475 
ens 

34010 
ens 

34506 
CllS 

34511 
ens 

39180 
CflS 

34488 
ens 

39175 
CllS 

342 ID 
CHS 

34215 
CtlS 

34668 
ens 

90553 
ens 

98554 
CHS 

81595 
ens 

Bl596 
ens 

22CUI 22cw2 
LJHP-I LJHP-I 

I 2 

01/09/87 01/09/R? 
It:02 

1800 

<28 

C41 

<3D 

I5000 

<3B 

<SD 

<30 

<32 

<IO 

< 1000 

< IO00 

<IO0 

44UO 

4600 

C4BO 

<I20 

IO:05 

Cl.2 

1.3 

C4.1 

<3.D 

<6.0 

<3.B 

<S.D 

<I.0 

<3.2 

Cl.0 

<IO0 

<IO0 

<IO 

<I? 

<I2 

<4B 

<I2 

PROJCCT NUflBfR 86447 0400 PROJCCT NAM NAVY - LfJfUNf 
rlfLD GROUP LJHP-I LAB CDORDlNAlOR J.D. SHAllIS 

HPCWI 
LJHP-I 

3 

Ol/D9/87 
12:os 

I2 

<2.8 

<4. I 

C3.0 

ID0 

<3.8 

C5.0 

<3.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

30 

32 

<48 

<I2 

HPCXZ HPCU3 HPCU4 
LJHP-I LJHP-I LJHP-I 

4 5 6 

Ol/D9/87 Dl/O9/87 Dl/l2/87 
l3:20 

CT.2 

<2.8 

<4. I 

<3.0 

38 

C3.8 

a.0 

C3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

I4 

I4 

C48 

Cl2 

l4:25' 

8.2 

(2.8 

(4. I 

. c3.0 

(6.0 

C3.B 

<S.D 

c3.0 

(3.2 

(I.0 

<ID0 

<IO0 

<ID 

<I2 

<I? 

(48 

Cl2 

ID:00 

Cl.2 

C2.8 

(4.1 

(3.0 

35 

0.e 

(5.0 

3.4 

<3.2 

<I.0 

<ID0 

<IO0 

<IO 

Cl2 

<I2 

(40 

<I2 

SAIIPLC ID/f 

HPCYS HPCW6 
LJHP-I 

7 

01/12/E? 
l2:05 

0.2 

(2.8 

C4.1 

(3.0 

(6.0 

(3.8 

(5.0 

'(3.0 

(3.2 

(I.0 

<too 

<ID0 

Cl0 

<I2 

<I? 

(48 

<I2 

LJHP-I 
B 

01/12/W 
I4:08 

0.2 

<2.0 

C4. I 

(3.0 

<6.D 

C3.8 

(5.0 

(3.0 

(3.2 

<I.0 

Cl00 

<ID0 

Cl0 

Cl2 

<I2 

(48 

<I2 

HPCU? HPCUB 
LJHP-I LJHP-I 

9 ID 

Ol/l2/87 
I6:40 

0.2 

(2.8 

<4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

C3.2 

Cl.0 

Cl00 

<IO0 

<IO 

(I2 

<I7 

(40 

(I2 

01/13/W 
14:ss 

f7.2 

20 

<4. I 

(3.0 

(6.0 

<3.8 

(5.0 

(3.0 

I4 

Cl.0 

Cl00 

<ID0 

<IO 

<I2 

<I? 

(46 

Cl2 

HPCU9 
LJHP-I 

II 

01/14/81 
IO:25 

II00 

(280 

C4 ID 

(300 

(600 

(380 

<SD0 

5000 

(320 

<IO0 

<lOODO 

<10000 

<IO00 

2400 

7100 

(4800 

<I200 

HPGUIO HPCUII 
LJHP-I 

13 
LJHP-I 

I2 

Ol/l4/87 
II:45 

Cl.2 

<2.8 

(4. I 

<3.0 

(6.0 

0.0 

(5.0 

7.4 

<3.2 

Cl.0 

<IO0 

<IO0 

<IO 

< I? 

(I? 

(46 

<I2 

Ol/l4/87 
12:ss 

Cl.2 

<?.8 

(4.1 

<I.11 

ct. 0 

(3.6 

<!..I1 

49 

(j.7 

<I .(I 

c irto 

< l1KI 

(IU 

< I? 

(I7 

\48 

t I2 

HPCU12 
LJHP-I 

I4 

01/14/87 
l3:59 

<7.2 

(2.0 

C4. I 

(3.0 

(6.0 

C3.8 

c5.0 

(3.0 

(3.2 

<I.0 

<IO0 

<ID0 

<IO 

(I? 

(I? 

(48 

(I2 

HPCUI3 
LJHP-I 

I5 

Dl/l4/87 
IS:55 

Cl.2 

(2.8 

(4. I 

(3.0 

(6.0 

(3.6 

(5.0 

(3.0 

(3.2 

Cl.0 

<IO0 

<IO0 

<IO 

(12 

(12 

(48 

(I2 



lNVlRONHfNTAL SClCNCl 6 EltClNELRlNG 12/01/87 STAlUS: llNAL PAGCI 3 

PROJfCl NUtlBCR 86447 0400 PROJECT NAHt NAVY - LtJCUNl 

PARAMTIRS STORCT I 
UNITS llt THOD 

DATC 
TIME 

LIAD.TOTAL 1051 
UC/L ICAP 

OIL6CR.IR 560 
lIC/L I 

BENZCNC 34030 
UC/L CllS 

BROtlODICNLORO?lCTHAN~ 3ZlOI 
UC/L CtlS 

BROtlOFORH 32104 
UC/L GHS 

EROtlOtlClHAHC 34413 
UC/L ens 

CARBON TIlRACHLORIDI 32102 
UC/L CllS 

CHLOROBCNZENt 34301 
UC/L ens 

CHlOROITHANt 34311 
UC/L ens 

2-CHLOROClllYLVINYL 34516 
CTHCR UC/L ens 
CHLOROlORtl 32106 

UC/L CNS 
CHlOROtlClHAN~ 34418 

UC/L ens 
OlBROROCHLORCIf'iE1HANI 32105 

UC/L CIIS 
/.I-D~CHLORO[TNAN[ 34496 

UC/L ens 
I.2-OICHLOROETHANE 34531 

UC/l GIIS 
I.I-DICHLO~O11HYLENC 34501 

UC/L CllS 
TRANS-1.2~OICHLORO 34546 
flHCNf UC/L Cl6 
I,?-DICHLOROPROPANI 34541 

UC/L CHS 
CIS-1.3-OICHLORO 34704 
PROPLNC UC/l cnS 
TRANS-l.3-DICHLORO 34699 
PHUPLNI UC/L CIIS 

HPCWI4 
LJHP-I 

I6 

01/14/87 
I']:37 

c27.0 

0.2 

<I.0 

t2.2 

(4.7 

-5.8 

<2.8 

<6.0 

CR.2 

<IS 

<I.6 

(4.3 

c3.1 

(4.7 

(2.0 

<2.8 

<1.6 

(6.0 

(5.0 

<6.4 

HPCUIS 
LJHP-I 

I? 

Ol/l5/87 
IO:46 

46.0 

(0.1 

<I.0 

<2.2 

<4.7 

a.0 

<?.8 

<6.0 

t0.2 

<IS 

<I.6 

c4.3 

<3.l 

(4.7 

(2.d 

<2.8 

<I.6 

<6.0 

<5.0 

<6.4 

flCLD CROUP LJHP-I 

HPGul6 HPCUI7 
LJHP-I LJIIP-I 

I8 I9 

01/15/87 01/15/87 
l2:27 l3:56 

45.0 

0.2 

<I.0 

(2.2 

(4.7 

<5.8 

<2.B 

(6.0 

<a.2 

<IS 

<I.6 

c4.3 

<3.l 

(4.7 

(2.8 

(2.8 

<I.6 

<6.0 

<5.0 

<6.4 

<27.0 

<O.I 

<I.0 

(2.2 

(4.7 

<S.E 

<2.8 

<6.0 

<8.2 

<IS 

cl.6 

c4.3 

<3.l 

(4.7 

(2.8 

<2.8 

cl.6 

<6.0 

(5.0 

(6.4 

LAB COOROlNAlOR J.O. StlAfllS 

HPCWle HPCUI9 
LJHP- I LJHP-I 

20 21 

01/15/a? Ol,'l6/87 
17:2j 

<27.0 

<O.I 

Cl.0 

c2.2 

c4.1 

6.8 

<2.8 

<6.0 

<8.2 

X26 

<I.6 

c4.3 

<3.l 

(4.7 

c2.e 

<2.e 

<I.6 

<6.0 

<S.Cl 

CL.4 

IO:12 

<27.0 

0.2 

<I.0 

f2.2 

c4.1 

<5.8 

f2.8 

<6.0 

<8.2 

<I5 

<I.6 

(4.3 

c3.1 

<4.? 

c2.e 

t2.B 

2.5 

i6.0 

c5.0 

<6.4 

SAHPLl ID/J 

HPCHZO wcu2i 
LJHP-I LJHP-I 

22 23 

01/16/87 
II:50 

46.0 

<O.I 

<I.0 

(2.2 

(4.1 

Cl.8 

<2.8 

<6.0 

<0.2 

<I5 

(I.6 

t4.3 

<3.l 

(4.7 

<2.e 

(2.8 

<I.6 

<6.0 

<5.0 

c6.4 

01/16/87 
l4:35 

(27.0 

0.2 

<I.0 

(2.2 

(4.7 

<5.8 

(2.8 

<6.0 

<8.2 

<IS 

<I.6 

<4.3 

x3.1 

(4.7 

(2.8 

<2.8 

<1.6 

<6.0 

<5.0 

c6.4 

HPCR22 
LJHP-I 

24 

Ol/l9/87 
IO:20 

27.0 

I 

<I.0 

(2.2 

(4.7 

<S.B 

<2.e 

<6.0 

<a.2 

<I5 

<I.6 

(4.3 

<3.l 

(4.7 

(2.8 

<2.8 

<I.6 

<6.0 

cl.0 

<6.4 

HPGU23 
LJHP-I 

25 

Dl/l9/87 
II:30 

38.0 

0.6 

<IO 

<22 

<41 

<58 

(28 

(60 

<a2 

<I50 

<I6 

(43 

(3 I 

(47 

(28 

(28 

830 

<60 

<so 

(64 

HPGU24 
LJHP-I 

26 

01/19/87 
l4:OO 

(27.0 

0.1 

2.0 

<220 

<470 

<580 

<280 

~600 

<a20 

<I500 

<I60 

(430 

(310 

I? 

(260 

(280 

6400 

<600 

<so0 

<640 

HPCU25 
LJHP-I 

21 

01/19/B? 
14:50 

(27.0 

0.2 

<I.0 

(2.2 

c4.7 

‘c5.e 

(2.8 

t6.0 

<a.2 

<I5 

<I.6 

(4.3 

<3.l 

(4.7 

(2.8 

<2.8 

<I.6 

<6.0 

<5.0 

(6.4 

HPCU26 
LJHP-I 

28 

Ol/l9/87 
l6:30 

31.0 

II.2 

<I.0 

(2.2 

(4.7 

(5.8 

<?.R 

C6.0 

CR.2 

05 

(I.6 

(4.3 

(3.1 

(4.7 

<2.8 

<l.B 

(I.6 

<6.0 

<5.0 

cc.4 

HPCH29 
LJHP-I 

31 

OI/20/87 
II:20 

<27.0 

0.2 

Cl.0 

c2.2 

c4.7 

(5.0 

C2.8 

<6.0 

(a.2 

<IS 

cl.6 

c4.3 

C3.I 

(4.7 

c2.e 

<2.8 

<I.6 

(6.0 

<s.o 

q6.4 



PARA~~CTERS SlORfl I 
UNllS i’lf lit00 

DA71 
rtnc 

CTHYLefHZLnE 
UC/L 

tlfTHYLfNf CHLORIDE 
UC/L 

I.I,2.2-TffRACHLORO 
ETHANf UC/L 
TfTRACHLOROfTHfNf 

UC/L 
TOLUfNI 

UC/L 
I,I.I-TRICHl'flHANf 

UC/L 
I. I.2-TRICNL'f7HANf 

UC/L 
fRlCNlOROflHCNC 

UC/L 
lRICHLOROfLUORO- 
FIETHANL UC/L 
VINYL CHLORlDt 

UC/L 
ACROLflN 

UC/L 
ACAYLONlTRlLf 

UC/L 
DICHLOR0DlrLUORO- 
uCTHANC UC/L 
ll-XYLtNf 

UC/L 
O-AND/OR-P XYLfNE 

UC/L 
HCTHYL ftHYC KflONf 

UC/L 
flllHY1 lSOBUT'KtTONC 

UC/L 

34371 
Cf!S 

34423 
ells 

34516 
GIG 

34475 
CM 

34010 
CfiS 

34506 
CtlS 

34511 
CNS 

39180 
ens 

34488 
CflS 

39175 
ens 

34210 
GIG 

34215 
ens 

34668 
cm 

98553 
ens 

98554 
CHS 

81595 
ens 

81596 
ens 

HPCWl4 
LJIIP- I 

I6 

Ol/l4/87 
17:37 

Cl.2 

(2.8 

(4.1 

<3.0 

<6.0 

<3.8 

a.0 

<3.0 

(3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

< I2 

<48 

<I2 

HPGWIS 
LJHP-I 

17 

Ol/l5/87 
IO:46 

o.2 

<2.8 

(4.) 

<3.D 

<6.0 

<3.0 

t5.0 

(3.0 

<3.2 

<I.0 

<IOU 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

I 

CNVlRONflCHlAL SCICNCI b tNCINffRING l2/01/87 SlAlUS: I INAL I'ACLI 4 

PROJfCl NUMIER 86447 0400 PROJCCT NAM NAVY - LtJCUNf 
rlflD CROUP 

HPCUl6 
LJHP-I 

18 

01/15/87 
l2:21 

(7.2 

C2.E 

(4.1 

c3.D 

<6.0 

c3.a 

a.0 

<3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCUI7 
LJHP-I 

19 

01/15/87 

13:Sb 

Cl.2 

<2.e 

c4.1 

<3.0 

(6.0 

<3.8 

(5.0 

(3.0 

c3.2 

<I.0 

<too 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

LJHP-I LAB COORDINATOR J.D. SHA?llS 

SAtlPLf IO/1 

HPCUIB HPCU19 
LJHP-I LJHP-I 

20 21 

01/15/87 Dl/lb/87 

l7:25 

0.2 

<2.8 

(4.1 

<3.0 

<6.0 

<3.8 

(5.0 

<I.0 

<3.2 

<I.0 

<IO0 

<IO0 

<ID 

<I2 

<I2 

<48 

<I2 

IO:12 

Cl.2 

<2.8 

<4.I 

<3.0 

<6.0 

<3.8 

<5.0 

6.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCU20 
LJHP-I 

22 

01/16/E? 
II:50 

Cl.2 

<2.8 

(4.1 

c3.0 

<6.0 

<3.8 

(5.0 

<3.0 

<3.2 

<I.0 

<too 

<IO0 

<ID 

<I2 

<I2 

<48 

<I2 

HPCUZl 
LJHP-I 

23 

01/16/87 
l4:35 

0.2 

<2.8 

<4.I 

<3.0 

c6.0 

<3.8 

t5.0 

c3.0 

<3.2 

<I.0 

<IUD 

<IO0 

<IO 

<I2 

<I2 

<4a 

<I2 

HPGU22 
LJHP-I 

24 

Ol/l9/87 
IO:20 

<7.2 

<2.8 

(4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

(3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCU23 
LJHP-I 

25 

01/19/87 
II:30 

<72 

(20 

(41 

<30 

<60 

<38 

(50 

830 

<32 

<IO 

< too0 

< IO00 

<IO0 

<I20 

<I20 

<480 

(120 

HPGU24 
LJHP-I 

26 

Ol/l9/87 
l4:OO 

<720 

<280 

<4lO 

(300 

<600 

(380 

<so0 

57 

(320 

I90 

<10000 

<10000 

<IO00 

<I200 

<I200 

<4800 

<I200 

UPCU25 
LJHP-I 

27 

Ol/l9/87 
l4:50 

o.2 

<2.8 

(4.1 

(3.0 

(6.0 

c3.0 

(5.0 

<3.0 

c3.2 

(I.0 

<IO0 

<I00 

<IO 

<I2 

(I? 

(48 

<I2 

HPCU26 
LJHP- I 

28 

01/19/D? 
l6:3D 

(7.2 

(2.8 

(4.1 

(3.0 

(6.0 

C3.8 

(5.0 

'<3.u 

(3.1 

(I.11 

cl00 

< I U(I 

(10 

(17 

( I? 

c4E 

(Ii 

HPCU29 
LJHP-I 

31 

01/20/87 
II:20 

(7.2 

(2.8 

<4.I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

(3.2 

<I.0 

<I00 

< 100 

<ID 

<I? 

<I2 

(48 

<Ii 



MARCH 1987 

GROUNDWATER DATA 

SHALLOW WELLS 



tHVlROHflENlAL SCIlNCt 6 LNGINLtAING 12/01/87 SlklU:: I INAC rAliLI I 

PROJCCT NUllBER A6447 0404 PROJlCT NAM NAVY - LCJtUNC HP2 

PARAMTERS STORfT 6 
UNITS HCTHOD 

OAK 
TIM 

LEAD.lOIAL 
UC/L 

OILICR.IR 
m/L 

EIENZENC 
UC/l 

8ROtIODICHLOROfltTHANI 
UC/L 

BROnOFORtl 
UC/L 

EROIIOfKTHANt 
UC/L 

CARBON lC7RACNLORlDI 
UC/L 

CHLOROEIINZ~Nt 
UC/L 

CHLOR~~THAN~ 
UC/L 

?-CHLOROC7HYLVIWYL 
CIHfR UC/L 
ClllOROfORfi 

UC/L 
CHLOROtlClHANC 

UWL 
OIBROtlDCNLOROllITHAHI 

UC/L 
1.1.DICHLOROITHANC 

UC/L 
1.2.DICHLOROClHANL 

UC/L 
I.l-DfCHLOROEIHrLEttI 

UC/L 
TRANS-1.2.DICHLORO 
llHLNl UC/L 
I,?-DICHLOROPROPANf 

UC/L 
CIS-I,3-DICHLORO 
PROPCNf UC/L 
IRANS-l.3-DICNLORO 
PROP[NC UC/L 

IOSI 
ICAP 
560 

34030 
CIIS 

32101 
CtlS 

32104 
CHS 

34413 
Cl-IS 

32102 
cm 

34301 
ctls 

34311 
ens 

34576 
ells 

32106 
CIIS 

34418 
ens 

32105 
ens 

34496 
CIIS 

34531 
ens 

34501 
GIIS 

34546 
Cl-IS 

3454 I 
ens 

CIIS 
34699 

ens 

22CUl 22cu2 
LJHP-2 LJHP-2 

I 2 

03/08/W 03/08/87 
II:03 

29.0 

II 

l0000 

(2200 

<4700 

<se00 

(2800 

<6000 

<a200 

<15000 

<I600 

<4300 

(3100 

<4700 

<2B00 

<2800 

<I600 

<6000 

<so00 

.<6400 

II:30 

<27.0 

co.1 

<I.0 

t2.2 

(4.7 

<5.8 

c2.8 

t6.0 

t8.2 

<IS 

cl.6 

t4.3 

<3.l 

<4.7 

<2.8 

<2.8 

<I.6 

<6.0 

(5.0 

t6.4 

FIELD CROUP LJHP-2 

tmui 
LJHP-2 

3 

03/08/87 
l2:45 

<27.0 

<O.I 

3.9 

<2.2 

c4.7 

<5.8 

<2.8 

<b.o 

<a.2 

<I5 

cl.6 

<4.3 

0.1 

c4.7 

<2.e 

<2.8 

<I.6 

<6.0 

<5.0 

<6.4 

HPCUZ 
LJHP-2 

4 

03/08/87 
16: I8 

t27.0 

<O.I 

<I.0 

c2.2 

(4.1 

<S.8 

(2.8 

(6.0 

a.2 

<I5 

cl.6 

c4.3 

<3.l 

(4.1 

(2.8 

(2.8 

(I.6 

(6.0 

(5.0 

(6.4 
1. 

LAB COORDIHATOR J.D. SHAllIS 

HPGW3 HPCW4 
LJHP-2 LJHP-2 

5 6 

03/oe/e7 03/08/87 
l4:20' 

<27.0 

I 
0.2 

(I.0 

t2.2 

(4.7 

(5.8 

(2.8 

<6.0 

(8.2 

<IS 

cl.6 

t4.3 

(3.1 

(4.7 

(2.8 

(2.8 

<I.6 

(6.0 

(5.0 

<6.4 

IS:12 

(27.0 

0.3 

3.2 

(2.2 

(4.1 

(5.8 

C2.8 

<b.O 

(8.2 

<I5 

<I.6 

(4.3 

c3.1 

c4.7 

<2.e 

(2.8 

2.2 

(6.0 

(5.0 

(6.4 

SAflPLL ID/I 

HPGUS HPCW6 
LJHP-2 LJHP-2 

7 8 

03/oa/e7 03/08/87 
la:55 

(27.0 

co.1 

<I.0 

<2.2 

(4.7 

(5.8 

c2:8 

<6.0 

(8.2 

<IS 

cl.6 

(4.3 

(3. I 

<4.7 

(2.8 

<2.8 

(I.6 

<6.0 

(5.0 

(6.4 

17:lO 

c27.0 

co. I 

(I.0 

c2.2 

c4.1 

(5.8 

<2.8 

(6.0 

a.2 

<I5 

(I.6 

<4.3 

(3.1 

(4.7 

(2.8 

(2.8 

<I .b 

(6.0 

(5.0 

(6.4 

HPCW7 HPCUB 
LJHP-2 LJHP-2 

9 

03/09/87 
IO:05 

29.0 

0.2 

(I.0 

c2.2 

(4.7 

(5.0 

(2.8 

(6.0 

(8.2 

<IS 

<I.6 

(4.3 

<3. I 

(4.7 

(2.8 

(2.8 

(I.6 

(6.0 

(5.0 

C6.4 

IO 

03/09/87 
II:10 

(27.0 

<O.I 

(I.0 

c2.2 

(4.7 

(5.0 

<2.8 

(6.0 

(8.2 

<IS 

(I.6 

(4.3 

(3. I 

(4.7 

<2.8 

(2.8 

(I.6 

(6.0 

(5.0 

(6.4 

HPCU9 
LJHP-2 

II 

03/09/87 
IO:30 

92.0 

II 

(250 

(550 

<I200 

<I500 

(700 

<I500 

<2lOO 

(3800 

(400 

<II00 

(780 

<I200 

(700 

000 

(400 

<I500 

<I300 

<I600 

HPGUID 
LJHP-2 

I2 

03/09/87 
II:20 

c27.0 

co.1 

(I.0 

(2.2 

(4.7 

(5.8 

<2.8 

(6.0 

<8.2 

<IS 

(I.6 

c4.3 

<3. I 

(4.7 

(2.8 

<2.8 

(I.6 

(6.0 

(5.0 

(6.4 

HPGUI I HPCU 12 
LJHP-2 LJHP-2 

13 

03/09/87 
I2:19 

(27.11 

0 . 6 

<I .(I 

(2.2 

(4.7 

(5.0 

(2.P 

<C.II 

(8.2 

(IS 

2.2 

(4.3 

(3.1 

(4.7 

<?.R 

(2.8 

7.2 

<6.V 

(5.0 

(6.4 

I4 

03/09/87 
l2:33 

(27.0 

co. I 

(I.0 

(2.2 

(4.7 

C5.8 

(2.8 

c6.0 

(8.2 

<IS 

(I.6 

c4.3 

(3. I 

(4.7 

(2.8 

(2.8 

<1.6 

<6.0 

(5.0 

(6.4 

HPCUl3 
LJHP-2 

I5 

03/09/87 
13:45 

(27.0 

co.1 

(I.0 

(2.2 

(4.7 

(5.8 

(2.8 

t6.0 

(8.2 

<I5 

<I.6 

c4.3 

<3. I 

(4.7 

<?.8 

c2.e 

(I.6 

(6.0 

(5.0 

(6.4 



PARAMTCRS STORE1 I 
UH17S HETHOD 

DATE 
TIM 

ITHYL8LHZERE 
UC/L 

nC7tlYLtWc CH10Rl0E 
UC/L 

I.I.2.2-TITRACHLORO 
ftHANl UC/L 
T~fAACHLOROCTHEHI 

UC/L 
TOLIJCHI 

UC/L 
I.I.I-TRICHL'lfHAHC 

UC/L 
1.1.2.1RICHL'CTHANE 

UC/L 
TRICHLOROElHCNf 

UC/L 
TRICtiLOROfLUORO- 
tlflHANl UC/l 
VINYL CHLORIDC 

UC/L 
ACHOLCIH 

UC/L 
ACRTIOHITRILC 

UC/L 

OICHLOROOIfLUORO- 
)IIlHANC UC/L 
n-xYL[NC 

UC/l 
O-AND/OR-P XYLEM 

UC/L 
nrrtlr1 fTHY1 KrToNr 

UC/L 
MTHYl ISOEUl'KCTONE 

UC/L 

34371 
ens 

34423 
CPIS 

34516 
ens 

34475 
MIS 

34010 
ens 

34506 
ells 

34511 
ens 

391eo 
ens 

ells 
39175 

ens 

34210 
GIIS 

34?l5 
GM 

34668 
ens 

98553 
GRS 

98554 
CIIS 

81595 
ens 

81596 
ens 

22GUI 
LJHP-2 

I 

03/08/87 
II:03 

<7200 

<2eoo 

(4100 

<2000 

1eooo 

0800 

<so00 

<1000 

(3200 

<1000 

< 100000 

< 100000 

<10000 

<I2000 

<I2000 

<48000 

<I2000 

22cw2 
LJHP-2 

2 

03/08/87 
II:30 

Cl.2 

c2.0 

<4.I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

<3.2 

<I.0 

<too 

(100 

<IO 

<I2 

<I2 

<48 

<I2 

fNVIRONtl~HTAL SClCHCl I INCIN~IRIHG 12/01/87 SlATUS: llHA1 PAMI 2 

PROJCCT HUtlRCR 86447 0404 PROJECT HAM HAVY - LCJEUHC HP2 
rlCL0 GROUP 

HPGUI HPCW2 
LJHP-2 LJHP-2 

3 4 

03/08/87 
12:45 

Cl.2 

(2.8 

(4.1 

<3.0 

12 

(3.8 

c5.0 

<3.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

03/08/87 
16:16 

(7.2 

<2.8 

<4.I 

(3.0 

(6.0 

<3.8 

(5.0 

<3.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

LJHP-2 LAB COORDINATOR J.O. SHA?llS 

HPCU3 HPCW4 
LJIIP-2 LJHP-2 

5 6 

03/08/87 03/08/87 
l4:2d 

9.0 

(2.8 

<4.l 

. (3.0 

<6.0 

I3 

<5.0 

c3.0 

<3.2 

<I.0 

<IO0 

<I00 

<IO 

<I2 

<I2 

<40 

<I2 

IS:12 

Cl.2 

(2.8 

c4.1 

<3.0 

8.2 

(3.8 

<s.o 

(3.0 

<3.2 

Cl.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

SAllPLE ID/r 

HPCUS HPCU6 
LJHP-2 LJHP-2 

7 8 

03/08/87 
16:S5 

0.2 

<2.8 

(4.1 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

<3.2 

0.0 

<ioo 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

03/00/87 
17:IO 

(7.2 

c2.0 

<4.I 

(3.0 

(6.0 

<3.8 

<5.0 

(3.0 

(3.2 

(I.0 

(100 

<IO0 

<IO 

<I2 

<I2 

<4B 

<I2 

HPCU? 
LJHP-2 

9 

03/09/e7 
IO:05 

<7.2 

(2.8 

<4.I 

(3.0 

(6.0 

<3.8 

(5.0 

<3.0 

(3.2 

il.0 

<too 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCUl HPGU9 
LJHP-2 LJHP-2 

IO II 

03/09/87 03/09/87 
II:10 IO:30 

(7.2 <I800 

(2.8 (700 

<4.I <IO00 

(3.0 (750 

(6.0 <I500 

(3.0 (950 

(5.0 <I300 

<3.0 6100 

96 <BOO 

il.0 <250 

<too <25000 

<IO0 <25000 

<IO (2500 

<I2 (3000 

<I2 <3000 

<40 <I2000 

<I2 <3000 

HPCUfO 
LJHP-2 

I2 

03/09/87 
II:20 

<7.2 

(2.8 

<4.I 

<3.0 

(6.0 

(3.8 

(5.0 

8.6 

(3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I? 

(48 

<I2 

HPCUII 
LJHP-2 

I3 

03/09/87 
l2:19 

<7.2 

(2.0 

(4.1 

(3.O 

C6.0 

<3.8 

<!,.(I 

34 

(3.2 

(I.0 

<lO(l 

<IOU 

<IO 

<I2 

<I? 

<4tr 

<I2 

HPCUIZ 
LJHP-2 

I4 

03/09/87 
It:33 

<7.2 

(2.8 

(4.1 

3.6 

<6.0 

(3.8 

(5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

(12 

(12 

(40 

<I2 

HPCH13 
LJHP-2 

I5 

03/09/07 
l3:45 

(7.2 

<2.8 

c4.1 

(3.0 

<6.0 

<3.E 

<5.0 

(3.0 

<3.2 

(I.0 

<IO0 

(100 

<to 

<I2 

<I2 

<48 

(I2 



CwlRowHT~i sclc~cc 6 CNCIN~~RING 12/01/87 SlAIUS: IINAL PAGLI j 

PROJECT NUHLKR 86447 0404 PROJECT HAill NAVY - LCJtUHC HP2 

PARAMT~RS STOAff I 
UNllS I'ICTHOO 

DATE 
llrlf 

LfAO.TOTAl 1051 
UC/l ICAP 

OILKCR.IR 560 
flC/L I 

BCNZCNC 34030 
UC/L GflS 

8ROH0DlCHLOROHfTHANE 32101 
UC/L ens 

BROttOfORlI 32104 
UC/L CllS 

EROtiOfl~TtlAHE 34413 
UC/L CtlS 

CARBON TlTRACHLORlDl 32102 
UC/L CMS 

CHLOROBCN21NI 34301 
UC/L CIIS 

CHLOROlTHAHC 34311 
UC/L ens 

2-CHLOROCTHYLVINYL 34576 
CTHCR UC/L ens 
CHLORCJIORI: 32106 

UC/L ens 
CHLOROfKTHANf 34418 

UC/L ens 
DIBROtlKHLOROntTHA~l 32105 

UC/L ens 
1.1~DICHlOROI7HANC 34496 

UC/L CllS 
I.P-DICHlOROtlNANI 34531 

UC/L ens 
I.I-DlCHLOR~CTHYLfHC 34501 

UC/L ens 
TRAMS-I.2-OICHLORO 34546 
ElHINf UC/L ens 
I 2-OICHIOROPROPANC 34541 

UC/L ens 
CIS-1.3-DICHLORO 34704 
mnpr ttr UC/L CHS 
TRAMS-I.)-DICHLORO 34699 
PROP[N[ UC/L ens 

fI[LD GROUP LJHP-2 

HPCWl4 HPCWIS HPGWl6 
LJHP-2 LJHP-2 LJHP-2 

lb I7 

03/09/87 
13:s 

<27.0 

<O.I 

<I.0 

(2.2 

t4.7 

<5.B 

<2.B 

<b.o 

<e.2 

<I5 

(1.b 

<4.3 

<3.1 

(4.7 

(2.8 

<2.8 

<I.6 

(6.0 

(5.0 

<6.4 

03/09/87 
IS:10 

<27.0 

(0.1 

(I.0 

(2.2 

(4.7 

ci.8 

<2.8 

(6.0 

<B.2 

<I5 

ct.6 

<4.3 

(3.1 

(4.7 

<2.B 

c2.a 

cl.6 

<b.O 

(5.0 

<6.4 

18 

03/10/W 
l2:07 

41.0 

3 

<I.0 

<2.2 

t4.7 

<5.B 

<2.B 

<6.0 

<8.2 

<I5 

<I.6 

c4.3 

c3.1 

(4 .? 

<2.e 

<2.8 

<I.6 

<6.0 

(5.0 

c6.4 

HPCUI'I 
LJHP-2 

I9 

03/10/87 
12:26 

<27.0 

3 

<I.0 

c2.2 

c4.7 

<5.8 

(2.8 

(6.0 

<a.2 

<I5 

<I .b 

(4.3 

c3.1 

(4.7 

<Z.B 

<2.8 

<I.6 

(6.0 

<5.0 

t6.4 
r, 

HPCUIB 
LJHP-2 

20 

D3/10/87. 
II:40 

<27.0 

2 

(I.0 

c2.2 

a.7 

(5.8 

(2.8 

<b.D 

<8.2 

<I5 

(I.6 

(4.3 

(3.1 

(4.7 

(2.8 

<2.8 

cl.6 

(6.0 

c5.0 

(6.4 

LAB COORDINATOR J.D. SNAIlIS 

SAflPLt ID/I 

HPClll9 HPCHZO 
LJHP-2 

21 

D3/lD/87 
l3:35 

<27.0 

2 

(I.0 

(2.2 

(4.7 

(5.8 

<2.8 

<b.O 

ca.2 

<I5 

<I.6 

(4.3 

T3.l 

<4.? 

(2.8 

<2.8 

cl.6 

(6.0 

T5.0 

(6.4 

LJHP-2 
22 

03/lO/87 
l3:50 

33.0 

3 

(I.0 

c2.2 

(4.7 

<5.8 

<2.8 

<6.0 

ol.2 

<26 

<I.b 

<4.3 

<3.l 

(4.7 

(2.8 

<2.8 

(I.6 

<b.o 

(5.0 

(6.4 

HPCU21 
LJHP-2 

23 

03/lO/87 
l6:26 

<27.0 

2 

<I.0 

<2.2 

<4.1 

C5.8 

(2.8 

(6.0 

<8.2 

<26 

<I.6 

<4.3 

<3.l 

(4.7 

(2.8 

(2.8 

<I.6 

tb.0 

(5.0 

(6.4 

HPCW22 
LJHP-2 

24 

03/ll/B7 
IO:42 

<27.0 

2 

<I.0 

(2.2 

<4.1 

<S.B 

<2.8 

<b.o 

<a.2 

<26 

<I.b 

c4.3 

<3.l 

t4.7 

<2.8 

<2.8 

<I.6 

<6.0 

<5.0 

<I.4 

HPCW23 
LJHP-2 

25 

03/I l/E? 
IO:25 

<27.0 

3 

<IO0 

<220 

<470 

<580 

<280 

(600 

<e20 

<I500 

<lb0 

<4 30 

<3lO 

(470 

<zoo 

<2B0 

6100 

<bOO 

<500 

(640 

HPGU24 HPCU25 
LJHP-2 LJHP-2 

26 

03/11/07 
l2:Ol 

<27.0 

2 

<ID0 

<22D 

<470 

<580 

<2ED 

<boo 

<820 

<I500 

<lb0 

<430 

(310 

(410 

<280 

<280 

4300 

<boo 

<so0 

(640 

27 

03/ll/87 
12:IS 

<27.0 

0.3 

Cl.0 

(2.2 

<4.7 

<S.B 

(2.8 

(6.0 

(8.2 

<26 

<I.6 

(4.3 

t3.1 

(4.7 

<?.B 

(2.0 

(1.6 

(6.0 

(5.0 

(6.4 

HPCU26 
LJHP.2 

28 

03/12/87 
l3:lO 

(27.0 

2 

Cl.0 

t2.2 

<4 .l 

<5.0 

GJ.0 

<6.u 

(8.2 

t26 

<I.6 

(4.3 

(3.1 

(4.7 

<I 0 

<Z.B 

(I.6 

(6.0 

<5.0 

(6.4 

HPCU29 
LJHP-2 

29 

03/12/W 
l4:OO 

52.0 

to.1 

<I.0 

<2.2 

(4.7 

Cl.8 

<2.8 

<6.0 

(0.2 

<IS 

(I.6 

<4.3 

<3. I 

(4.7 

(2.8 

(2.0 

cl.6 

c6.0 

(5.0 

(6.4 



fNVlRONt!fNlAL SClENCf 1 tNGlNCLRlNC 12/01/R? SlATUS: fINAL PACll 4 

PROJCCT Ntitl8CR 06447 0404 PROJECT NAflf NAVY - LCJtUNf HP2 

PARA~IE Tms 
NPCUI4 

STORET I LJHP-2 
UflllS 

DATf 
Tltlf 

CTHYLBfNZENf 
UC/L 

HfTHYLCNt CHLORlOt 
UC/L 

I-1.2.2-TCTRACHLORO 
CTHANl UC/L 
lCTRACHLOROflHfNf 

UC/L 
TOLUCNC 

UC/L 
I. I. I-TRICHL'CTHANI 

UC/L 
I.I.2-TRICHL'ETHANf 

UC/L 
TRICHLOROCTHtNf 

UC/L 
TRICHLOROfLUORO- 
flfTHANf UC/L 
VINYL CHLORIDC 

UC/L 
ACAOLCIN 

UC/L 
ACRYLONITRILE 

UC/L 
DICHLORODIILUORO- 
flElHANf UC/L 
WXYLCNC 

UC/L 
O-AND/OR-P XYLEM 

UC/L 
tIfTHYL ETHYL KCTONL 

UC/L 
tlfTHYL ISOBUT'KEfONf 

UC/L 

HCTHOD 16 

03/09/87 

34371 
ens 

34423 
ens 

34516 
CHS 

3447s 
ens 

34010 
cm 

34506 
ens 

34511 
ens 

39180 
CIIS 

34488 
GIIS 

3917s 
ens 

34210 
CIIS 

34215 
GM 

34668 
CHS 

98553 
CIIS 

ens 
81595 

GHS 
BlS96 

Cl6 

lj:SS 

a.2 

<2.8 

(4.1 

<3.0 

<6.0 

(3.a 

(5.0 

<3.O 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

<I2 

<I2 

<48 

<I2 

HPCUIS 
LJHP-2 

17 

03/09/87 
IS:10 

<7.2 

C2.8 

<(.I 

(3.0 

<6.0 

c3.a 

<5.0 

<3.0 

<3.2 

(I.0 

<I00 

<Ii0 

<IO 

<I2 

<I2 

(48 

<I2 

rtfLD CROUP LJHP-2 

HPCW16 
LJHP-2 

18 

03/10/87 
l2:D7 

(7.2 

f2.8 

C4.I 

(3.0 

C6.0 

(3.8 

(5.0 

0.0 

c3.2 

(I.0 

<ID0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

HPCUI7 
LJHP-2 

19 

03/10/87 
l2:26 

(7.2 

(2.8 

<4.I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

<3.2 

(I.0 

<IO0 

<ID0 

<ID 

<I2 

<I2 

<4e 

<I2 

LAB COORDINATOR J.D. SHAfilS 

HPCUIB HPCU I9 
LJHP-2 LJHP-2 

20 21 

03/10/87 03/10/87 
II:40' 

Cl.2 

(2.8 

(4.1 

(3.0 

(6.0 

(3.8 

(5.0 

<3.0 

C3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

13:35 

<7.2 

<2.8 

<4.l 

(3.0 

(6.0 

0.8 

<s.o 

(3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

SAllPLf ID/I 

HPCUZO 
LJHP-2 

22 

03/10/87 
l3:SO 

X7.2 

3.4 

<4.I 

(3.0 

(6.0 

(3.8 

(5.0 

(I.0 

<3.2 

(I.0 

<ID0 

<IO0 

<IO 

<I2 

<I2 

(40 

<I2 

HPCWZI 
LJHP-2 

23 

D3/lO/ti7 
16:26 

(7.2 

(2.8 

<4.I 

<3.0 

(6.0 

(3.8 

(5.0 

(I.0 

C3.2 

(I.0 

<IO0 

<ID0 

<IO 

<I2 

<I2 

<40 

<I2 

HPCU22 HPGU23 
LJHP-2 LJHP-2 

24 

03/11/87 
IO:42 

t7.2 

(2.8 

(4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(I.0 

<3.2 

(I.0 

<IO0 

<ID0 

<to 

<I2 

<I2 

<48 

<I2 

25 

03/11/87 
IO:25 

(720 

300 

<4 IO 

<too 

<600 

(380 

<so0 

13000 

<3tD 

<ID0 

<IO000 

< 10000 

<lODO 

<I200 

<I200 

<48OD 

<I200 

HPCU24 
LJHP-2 

26 

03/I l/87 
l2:Ol 

020 

(280 

<4lO 

(200 

(600 

(380 

<SOD 

<IO0 

(320 

<ID0 

<10000 

<ID000 

<IO00 

<I200 

<I200 

<4800 

<I200 

HPCUZS HPGU26 
LJHP-2 LJHP-2 

21 

03/11/87 
12:IS 

Cl.2 

2.9 

(4.1 

(3.0 

(6.0 

0.8 

(5.0 

(I.0 

<3.2 

(I.0 

<too 

<IO0 

<IO 

(12 

ttz 

(48 

<I2 

28 

03/12/O? 
13: ID 

<7.2 

6.5 

C4.I 

0.o 

<6.(1 

C3.8 

<S.U 

<I.11 

(3.2 

<I.(1 

< I Ml 

<IOIl 

< 10 

<I2 

<I? 

(48 

<I2 

HPCU29 
LJKP-2 

29 

03/12/87 
. l4:OO 

(7.2 

(2.8 

<4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

(3.2 

<I.0 

<ID0 

<IO0 

<IO 

(I2 

<I2 

<40 

<I2 



MAY 1987 

GROUNDWATER DATA 

SHALLOW WELLS 



22CUI 
PARAI1fTfRS SlORfT I LJHP-3 

UNITS tIlTHOD I 

DATt 
TIM 

LEAD.TOlAL 
UC/L 

OIL6CR.IR 
N/L 

BfNZtNC 

UC/L 
BROn0DlCHLOROtlf7ttANf 

UC/L 
BROttOfORfl 

UC/L CHS 
BROhOftfTHANf 34413 

UC/L CtlS 
CARBON TfTRACHLORlDt 32102 

UC/L ens 
CHLOROBfNZfNf 34301 

UC/L CHS 
CHLOROflHANC 34311 

UC/L ens 
?-CHLOROfTHYLVlNYL 34576 
ClHfR UC/L ctls 
CttLORDfDRfi 32106 

UC/L CHS 
CttLoRoflrTti~~f 34418 

tJ(;/L GHS 
DIBt?OttOCHLORDHfTHANf 32105 

UC/L CHS 
I.I-DlCHLOROflHANf 34496 

UC/L CHS 
I.?-DICHLOROflHANf 34531 

UC/L CHS 
I.I-DICHLOROfTHYLfNf 34501 

UC/L CHS 
TRANS-I.?-DICHLORO 34546 
CIHLNL UC/L GHS 
I.Z-DlCHLOROPROPANf 34541 

UO/L CBS 
LI~~l.3-UlCHL(1R6 34704 
"POPfNf UC/I GHS 
IRANS-I,3-OICHLORO 34699 
rF.urr I<( UL ‘1 , GHS 

ID51 
ICAP 

560 
I 

34030 

ens 
32101 

CHS 
32104 

D5/27/Bl 
II:20 

78.0 

9 

13000 

<22OD 

<4700 

<5800 

<2BOO 

<LOO0 

<82OD 

(15000 

<I600 

(4300 

<3100 

(4700 

<ZBOO 

(2800 

<I600 

(6000 

(5000 

(6400 

22cu2 
LJHP-3 

2 

05/27/B? 
IO:58 

(49.2 

(0.2 

(I.0 

x2.2 

<4.7 

(5.8 

<?.B 

(6.0 

(8.2 

<26 

(1.6 

(4.3 

(3.1 

<4.7 

<?.B 

(2.8 

<I.6 

(6.0 

<5.D 

<6.4 

LN\~lhUtitiLNl~L SLILNCL 6 Ln~tNtfRtrib IU/Ul/Bi SlAlUS; IlltAt I'ACLI I 

PROJfCl NUtlBfR 86447 0405 PROJfCT NAM NAVI' - LfJfUNC HP3 
FIELD CROUP 

HPCUI 
LJHP-3 

3 

05/27/87 
I2:45 

<49.2 

<0.2 

(I.0 

<2.2 

<4.7 

a.0 

(2.8 

<6.0 

tB.2 

(26 

(I.6 

(4.3 

(3.1 

(4.7 

(2.8 

(2.8 

<1.6 

(6.0 

(5.0 

(6.4 

HPCU2 
LJHP-3 

4 

D5/27/87 
14:30 

<49.2 

co.2 

(I.0 

<2.2 

x4.1 

t5.0 

(2.8 

(6.0 

(8.2 

(26 

(I.6 

<4.3 

(3.1 

(4.7 

<2.B 

<2.0 

<t.6 

(6.0 

(5.0. 

<6.4 

I. 

LJHP-3 

HPCU3 
LJHP-3 

5 

05/27/87 
II:59 

<49.2 

(0.2 

Cl.0 

c2.2 
. 

t4.7 

6.8 

(2.8 

<6.0 

<0.2 

(26 

(I.6 

(4.3 

(3.1 

(4.7 

<2.8 

<2.0 

cl.6 

<6.0 

(5.0 

(6.4 

HPCU4 
LJHP-3 

6 

05/27/Bl 
l3:30 

<49.2 

<D.2 

1.6 

c2.2 

(4.7 

(5.8 

(2.8 

<6.D 

<0.2 

<2b 

Cl.6 

(4.3 

(3.1 

(4.7 

(2.8 

(2.E 

4.4 

<6.D 

<s.o 

(6.4 

PROJICT HANACfR J.D. SHAHIS 
LAB COOAOINATOR Jfff SttAttlS 

SAHPLE ID/I 
HPCUS 

LJHP-3 
1 

05/27/87 
I4:55 

<49.2 

(0.2 

(I.0 

c2.2 

<4.7 

ci.8 

(2.8 

<6.0 

<e.2 

<26 

cl.6 

(4.3 

(3. I 

c4.7 

C2.8 

<2.B 

<t.b 

(6.0 

(5.0 

(6.4 

HPCU6 
LJHP-3 

8 

D5/21/07 
l5:47 

<49.2 

(0.2 

(I.0 

c2.2 

(4.1 

cl.8 

(2.8 

<6.D 

(8.2 

(26 

(I.6 

(4.3 

<3. I 

(4.1 

(2.8 

<2.8 

(I.6 

<b.O 

(5.0 

(6.4 

HPCUl 
LJHP-3 

9 

D5/27/87 
l6:OS 

c49.2 

<D.2 

(I.0 

<2.2 

(4.1 

(5.8 

<2.8 

<6.D 

<B.2 

<26 

(I.6 

<4.3 

(3. I 

(4.7 

(2.8 

<2.8 

(1.6 

(6.0 

<5.0 

(6.4 

HPCUB 
LJHP-3 

ID 

D5/27/Bl 
lb:45 

(49.2 

(0.2 

<I.D 

(2.2 

(4.1 

(5.8 

(2.0 

<6.D 

(8.2 

(26 

(1.6 

(4.3 

(3.1 

(4.7 

C2.8 

(2.8 

(I.6 

t6.0 

(5.0 

(6.4 

HPCUS 
LJHP-3 

II 

05/28/87 
08:D7 

70.0 

6 

(I00 

<22D 

(4 10 

<58D 

(280 

(600 

(820 

<I500 

<lb0 

(430 

(310 

(470 

<2&!0 

<280 

27ou 

<600 

<SOD 

(64U 

HPCUIO HPCUII 

LJHP-3 
I2 

05/20/87 
09:22 

(49.2 

(0.2 

<I .o 

<2.2 

(4.1 

(5.8 

(2.8 

(6.0 

(8.2 

(26 

(I.6 

(4.3 

(3.1 

(4.7 

<2.B 

(2.8 

(I.6 

<6.0 

<S.U 

(6.4 

LJHP-3 
I3 

05/28/87 
D9:59 

(49.2 

CU.? 

(I.0 

(2.2 

<4.7 

(5.8 

(2.B 

C6.U 

(0.2 

<26 

2.6 

(4.3 

(3.1 

(4.1 

(2.R 

<2.8 

6.u 

C6.0 

(5.0 

tb.4 

HPCIJIZ 
LJHP-3 

I4 

OS/28187 
ID:25 

(49.2 

(0.2 

Cl.0 

(2.2 

(4.7 

(5.8 

(2.8 

<6.0 

(8.2 

(26 

(I.6 

(4.3 

<3.l 

t4.7 

c2.e 

(2.6 

(1.6 

(6.0 

(5.0 

(6.4 

HPGUl3 
LJHP-3 

IS 

05/2B/B7 
II:29 

<49.2 

(0.2 

<I.0 

c2.2 

c4.1 

(5.8 

(2.8 

(6.0 

<B.2 

<26 

Cl.6 

(4.3 

<3. I 

(4.i 

c2.e 

t2.B 

(1.6 

(6.0 

<S.U 

Cb.4 



~Nv~RONHCNTAL SClfNcE t ENCINEERINC wot/e7 slows: f INAL PACI# 2 

PROJCCl NUtlBER 06447 0405 PROJECT MARE NAVY - LCJCUNC HP3 

PARAillllRS SlORCl a 
UNITS MTHOD 

DATL 
TlllE 

~THYLBfNZENE 
UC/l 

MTHYLCNf CNLORIDC 
UC/L 

I.I.2.2-TCTRACHLORO 
CTHANt UC/L 

1tTRACHLORO~lHCNC 
UC/L 

?OLUfNf 
UC/L 

I. I.I-TRICHL'ITHANI 
UC/L 

1.1.2-fRic~L'cw~~r 
UC/L 

TRlCHLOROllHCNf 
UC/L 

TRICHLORO~LUORO- 
ncr~n~t UC/L 

VINYL CHLORIDC 
UC/L 

kCkOL[Ih 
UC/L 

ACRYIONITRILC 
UC/L 

DICHLDROOIILUDRO- 
U~~HAN[ UC/L 
fl-XYLfNf 

UC/L 
O-AND/OR-P XYLCNE 

UC/L 
NCTHYL CTHYL KCTONE 

UC/L 
fiflHYl ISOBUl'KflONf 

UC/L 

34311 
~CllS 

34423 
MS 

34516 
ens 

34415 
CIIS 

34010 
ens 

34506 
C?lS 

34511 
CtlS 

39100 
CNS 

34400 
GllS 

39175 
ens 

34210 
C?lS 

34215 
Cl-IS 

34660 
ens 

90553 
ens 

90554 
Cl-IS 

01595 
CHS 

81596 
CM 

22CUl 
LJHP-3 

I 

05/21/01 
II:20 

<1200 

<50000 

<4 100 

(2000 

24000 

< 3000 

(5000 

<IO00 

<3200 

<IO00 

< 100000 

<lOOOOD 

(10000 

<I2000 

<I2000 

<4eooo 

<I?000 

22cw2 
LJHP-3 

2 

D5/27/01 
IO:58 

Cl.2 

<So 

c4.1 

(3.0 

(6.0 

(3.0 

(5.0 

(I.0 

C3.2 

(I.0 

<IOO 

<ID0 

<IO 

(I2 

<I2 

(40 

<I2 

FllLD CROUP 

HPCUI 
LJHP-3 

3 

05/21/W 
12:45 

(1.2 

<so 

(4. I 

(3.0 

<6.0 

0.6 

(5.0 

<I.0 

<3.2 

(I.0 

<IOU 

<IO0 

<IO 

(12 

<I2 

(40 

<I2 

HPCWZ 
LJHP-3 

4 

D5/27/07 
l4:30 

Cl.2 

<50 

<4. I 

(3.0 

(6.0 

c3.0 

(5.0 

(I.0 

<3.2 

(I.0 

<IO0 

<IO0 

c IO 

<I2 

< I2 

(40 

02 

LJHP-3 PROJECT HANACfR J.D. SHARIS 
LAB COORDINATOR Jrff SHAlnlS 

SAHPLf I O/t 
HPCU3 HPCU4 

LJHP-3 LJHP-3 
5 6 

05/21/01 
II:59 

Cl.2 

<so 

<4. I 

. t3.0 

<6.0 

c3.0 

(5.0 

<I.0 

C3.2 

(I.0 

(IO0 

<I00 

<IO 

<I2 

<I2 

<4e 

<I2 

05/21/07 
13:30 

(1.2 

(50 

(4. I 

(3.0 

(6.0 

(3.0 

t5.0 

1.1 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

(I2 

<I2 

(40 

<I2 

HPCUS 

LJHP-3 
1 

O5/27/01 
l4:55 

(1.2 

<SO 

(4.1 

c3.0 

<6.0 

(3.0 

(5.0 

Cl.0 

<3.2 

(I.0 

(100 

(IOU 

<IO 

<I2 

<I2 

<4e 

<I2 

HPCUL 

LJHP-3 
0 

05/21/01 
15:47 

t1.2 

<Xl 

(4. I 

c3.0 

<6.0 

c3.e 

6.0 

Cl.0 

C3.2 

(I.0 

(I00 

<IO0 

<IO 

<I2 

<I2 

(40 

(I? 

HPCU? 
LJHP-3 

9 

05/27/01 
l6:05 

Cl'*2 

<50 

<4. I 

(3.0 

(6.0 

(3.0 

(5.0 

Cl.0 

<3.2 

0.0 

(IUU 

<IO0 

<IO 

(I2 

<I2 

(40 

<I2 

HPGUB 
LJHP-3 

IO 

05/21/01 
IL:45 

Cl.2 

(50 

<4. I 

<3.0 

<6.0 

<3.0 

<5.0 

(I.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(40 

<I2 

HPGU9 
LJHP-3 

II 

05/20/07 
00:D7 

(120 

(200 

<4 IO 

<2OD 

<600 

<3eo 

(500 

<IO0 

<320 

<IO0 

~10000 

(10000 

<IO00 

2000 

2000 

<4000 

<I200 

HPCUID HPGUII 
LJHP-3 LJHP-3 

I2 

05/20/07 
09:22 

(7.2 

(50 

(4. I 

(3.0 

<6.0 

<3.0 

<5.0 

(I.0 

C3.2 

(I.0 

c I IJLI 

<IUD 

c IO 

(I? 

<I? 

(40 

<I2 

I3 

05/20/07 
09: 59 

Cl.2 

(50 

(4. I 

<3.u 

(6.0 

(3.0 

(5.0 

24 

<3.2 

(I.0 

< IlllJ 

(100 

<IO 

(I2 

(I2 

(40 

<I2 

HPCUIZ 
LJHP-3 

I4 

05/20/01 
IO:25 

<7.2 

(50 

(4. I 

(3.0 

t6.0 

fz3.0 

(5.0 

<I.0 

(3.2 

(I.0 

(100 

<IO0 

<IO 

(12 

< 12 

(40 

<I2 

HPCUl3 
LJHP-3 

IS 

05/20/07 
II:29 

Cl.2 

<SO 

<4. I 

0.0 

<6.0 

<3.e 

<5.0 

<I .o 

(3.2 

(I.0 

< I00 

(100 

<IO 

(I2 

<I2 

(40 

<I2 



CNVIRONMNTAL SCIIHCC 6 CNGINCERING 10/01/67 STATUS: TINAL PACl# 3 

PROJECT NUflBER 86447 0405 PROJlCl NAM NAVY - LlJlUNt HP3 

PARAMETERS STORCT t 
UNITS nETHOD 

DATC 
TIN 

LEAD,TOTAL ID51 
UC/L ICAP 

OILICR.IR 560 
tlC/L I 

BtNZINL 34030 
UC/L ens 

BROflODlCHLOROflfTHANC 32101 
UC/L cm 

EROtlOlORH 32104 
UC/L CHS 

BROfIOrlElHANC 34413 
UC/L CHS 

CARBON TCTRACHLORIDE 32162 
UC/L CHS 

CHLOROBCHZLNI 34301 
UC/L CllS 

CHLOROCTHANl 34311 
UC/L CHS 

Z-CHLOROETHYLVIHYL 34516 
fYHlR UC/L CtlS 
CHLOROfORn 32106 

UC/L CtlS 
WLOhOllEltiANl 344 I0 

UC/L CllS 
DIBROtiOCHLOROfllTHAHE 32105 

UC/L CtlS 

I.I-DICHLOROITHANE 34496 
UC/L ens 

I.?-DICHLOROlTHANf 34531 
.UC/L GliS 

I.I~DICIILOROClHYLCNC 34501 
UC/L GHS 

TRANS-I.2-DICHLORO 34546 
ITHfNC UC/L Cl-IS 
I.?-DICHLOROPROPANt 3454 I 

UC/L CHS 
CIS-1.3.DICHLORO 34704 
PHOPfNl UC/L ens 
YF:ANS- I.:~DICIILORO 34699 
PCOPfNl UC/L CHS 

HPCUl4 
LJHP-3 

16 

05/28/87 
II:45 

(49.2 

<0.3 

<I.0 

<2.2 

<4.7 

<S.O 

<2.8 

<6.D 

<B.2 

<26 

(I.6 

<4.3 

<3.l 

t4.7 

C2.8 

(2.8 

(I.6 

(6.D 

(5.0 

ct.4 

HPCUIS 
LJHP-3 

I7 

D5/2B/07 
13:oo 

(49.2 

<0.2 

<I.0 

(2.2 

<4.1 

<5.8 

<2.e 

<6.0 

(8.2 

(26 

<I.6 

(4.3 

(3.1 

(4.7 

<?.O 

c2.e 

<I.6 

(6.0 

(5.0 

<t.4 

HPCU16 
LJHP-3 

IB 

05/28/87 
l3:20 

<49.2 

(0.2 

(I.0 

<2.2 

<4.7 

(5.8 

(2.8 

(6.0 

(B.2 

(26 

<I.6 

(4.3 

(3. I 

c4.7 

<2.0 

<I?.8 

(I.6 

<6.D 

ct.0 

t6.4 

HPCWI7 
LJHP-3 

I9 

D5/28/87 
l4:14 

(49.2 

(0.2 

(I.0 

(2.2 

(4.7 

c5.0 

(2.0 

(6.0 

<8.2 

<26 

(I.6 

<4.3 

(3. I 

<4.7 

(2.8 

<2.8 

<I.6 

<6.D 

(5.0 

(6.4 

flCLD CROUP LJHP-3 

HPCUla 
LJHP-3 

20 

D5/28/87 
l3:57 

(49.2 

(0.2 

(I.0 

c2.2 . 

f4.1 

<5.8 

c2.0 

(6.0 

<8.2 

(26 

<I.6 

<4.3 

<3. I 

c4.7 

(2.8 

(2.B 

(I.6 

<6.0 

(5.0 

(6.4 

PROJECl IlANACfR J.D. SHAOIS 

LAB COORDINATOR JCff SHAHIS 

SAHPLE ID/1 
HPCW I9 
LJHP-3 

21 

05/20/07 
IS: IO 

(49.2 

(0.2 

(I.0 

c2.2 

t4.7 

<5.0 

<2.8 

c6.0 

(8.2 

<26 

(I.6 

<4.3 

<).I 

c4.7 

<2.0 

(2.B 

(I.6 

<6.0 

(5.0 

<6.4 

HPCW20 
LJHP-3 

22 

D5/28/87 
IS:50 

(49.2 

(0.2 

(I.0 

t2.2 

<4.7 

(5.8 

(2.8 

t6.0 

(8.2 

(26 

(I.6 

(4.3 

0. I 

t4.7 

(2.8 

<2.8 

(I.6 

(6.0 

<S.O 

t6.4 

HPCUZI HPCU22 
LJHP-3 LJHP-3 

23 24 

05/28/87 
10:IZ 

(49.2 

<0.2 

(I.0 

<2.2 

(4.1 

C5.8 

(2.0 

(6.0 

(8.2 

<26 

(I.6 

<4.3 

(3. I 

<4.1 

(2.8 

(2.E 

(I.6 

(6.0 

(5.0 

<b.4 

05/29/07 
ID:03 

(49.2 

<0.2 

(I.0 

(2.2 

(4.7 

(5.8 

(2.8 

<6.D 

(B.2 

(26 

(I.6 

(4.3 

(3.1 

(4.7 

(2.8 

(2.8 

(I.6 

(6.0 

(5.0 

<6.4 

HPCU23 
LJHP-3 

25 

05/29/07 
09: 35 

<49.2 

(0.2 

<ID0 

(220 

(470 

(580 

(280 

t6OD 

<BZD 

<I500 

<I60 

<430 

(310 

(410 

(280 

<2BO 

7100 

t6OD 

<so0 

(64 II 

HPGU24 HPGU25 
LJHP-3 LJHP-3 

26 27 

05/29/87 
II:05 

(49.2 

to.2 

<IO0 

(220 

(470 

<se0 

<28D 

(600 

(820 

<I500 

<I60 

(430 

(310 

<47D 

(280 

<I280 

4000 

<6OD 

<SO0 

<640 

05/29/07 
II:23 

(49.2 

<0.2 

(I.0 

<2.2 

(4 .l 

(5.8 

(2.0 

<b.II 

(8.2 

<26 

(I.6 

(4.3 

(3.1 

(4.7 

(2.8 

(2.0 

cl.6 

~6.0 

(5.0 

CL.4 

HPCU26 
LJHP-3 

2B 

05/29/87 
12:45 

(49.2 

co.2 

(I.0 

c2.2 

(4.7 

<5.8 

(2.8 

(6.0 

(8.2 

<26 

(I.6 

(4.3 

(3.1 

(4.7 

<2.e 

(2.8 

(1.6 

(6.0 

<5.0 

(6.4 

HPCU29 
LJHP-3 

29 

05/29/87 
13:D5 

(49.2 

(0.2 

(I.0 

(2.2 

(4.7 

(5.8 

(2.8 

(6.0 

(8.2 

(26 

(I.6 

(4.3 

0.1 

(4.7 

(2.8 

(2.8 

(I.6 

t6.D 

(5.0 

(6.4 



PARAIICT~RS SlORlT 1 
UNITS 

OATC 
TIM 

ClHILB[NZINt 
UC/L 

MTHYLCNf CHLORlDl 
UC/L 

I.l.Z.?-TCTRACHLORO 
~THAN[ UC/L 
TlTRACHLOROflHlNl 

UC/L 
TOLUCNC 

UC/L 
I. I. I-TRICHL'CTHANE 

UC/L 
I.I.Z-TRICHL'CTHANC 

UC/L 
1RICHLOROtlHCNC 

UC/L 
TRICHLORO~LUORO- 
HIIHANI UC/L 
VINTL CHLORlDt 

UC/L 

ACROLllN 
UC/L 

ACRrLONlTRILt 
UC/L 

DICHLOR00lfLUORO- 
tltTliAN[ UC/L 
f?-XYLtNl 

UC/L 
O-AND/OR-P XYLlNC 

UC/L 
flr?MYl fTHY1 KCTONI 

UC/l 
fiClHY1 ISOBUT'KflONC 

fIllHOD 

34371 
GHS 

34423 
ens 

34516 
GflS 

34415 
GHS 

34010 
GHS 

34506 
ens 

34511 
cm 

39180 
GM 

34488 
ens 

39175 
GIIS 

34210 
GM 

34215 
GM 

34668 
GtlS 

98553 
GM 

98554 
GHS 

81595 
GnS 

81596 
UC/L GtlS 

HPGWI4 

LJHP-3 
16 

05/2o/o7 
II:45 

0.2 

<so 

(4.1 

c3.0 

(6.0 

<3.8 

(5.0 

<I.0 

<3.2 

(I.0 

<IO0 

(I00 

<IO 

<I2 

(12 

<48 

<I2 

HPGUIS 

LJHP-3 
I7 

05/'28/87 
13:oo 

(7.2 

<SO 

<4.I 

<3.0 

(6.0 

<3.8 

<5.0 

(I.0 

7.1 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

tNVlRONtlCNlAL SCIINCC 6 CNGINIIRING io:oi/w STATUS: I~NAL PAGCa 4 

PROJCCl NUflECR 86447 0405 PROJCCl NAM NAVY - L[JIUNL HP3 
FICLD CROUP LJHP-3 PROJLCT HANACfR J.D. SHAllIS 

LAB COORDINATOR Jlff SHAHIS 

HPCUIL 
LJHP-3 

I8 

05/28/87 
I):20 

Cl.2 

<so 

c4.1 

<3.0 

<6.0 

c3.e 

<!i.o 

<I.0 

<3.2 

<I.0 

<IOU 

<IO0 

<IO 

<I2 

<I2 

<48 

<I? 

HPGWl7 

LJHP-3 
19 

05/28/87 
I4:14 

(7.2 

<so 

(4.1 

<3.0 

(6.0 

<3.8 

<s.o 

0.0 

<3.2 

<I.0 

(IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

(I2 

HPGUIE 

LJHP-3 
20 

05/28/87 

13:s) 

Cl.2 

<SO 

<4.I 

(3.0 

(6.0 

(3.8 

<5.0 

<I.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

SAfIPLl ID/r 
HPGUl9 HPCH20 HPGU21 
LJHP-3 LJHP-3 LJHP-3 

21 22 23 

05/20/81 05/20/07 
IS:10 

Cl.2 

(50 

<4.I 

<3.0 

<6.0 

<3.B 

6.0 

<I.0 

<3.2 

Cl.0 
. 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<4e 

<I2 

IS:50 

<7.2 

(50 

(4.1 

(3.0 

(6.0 

<3.e 

<5.0 

(I.0 

(3.2 

(I.0 

<IOU 

(I00 

<to 

(12 

<I2 

(40 

<I2 

05/20/07 
l8:12 

(7.2 

<so 

(4.1 

0.0 

(6.0 

(3.0 

(5.0 
1 

0.0 

(3.2 

(I.0 

(100 

(I00 

<IO 

<I2 

<I2 

(48 

<I2 

HPCU22 
LJHP-3 

24 

05/29/87 
IO:03 

Cl.2 

<SO 

C4.I 

<3.0 

<6.0 

<3.8 

(5.0 

<I.0 

<3.2 

<I.0 

(100 

<IO0 

<IO 

<I2 

<I2 

(40 

<I2 

HPCU23 
LJHP-3 

25 

05/29/87 
09:35 

020 

< 5000 

(410 

(200 

(600 

(380 

(500 

4300 

020 

<IO0 

<lUOOrJ 

< 10000 

<IO00 

<I200 

<I200 

<4800 

(I200 

HPCU24 
LJHP-3 

26 

05/29/G) 
II:05 

Cl20 

(5000 

(410 

(200 

<600 

(380 

<so0 

(100 

<320 

250 

< 10000 

< 10000 

< 1000 

<I200 

<I200 

(4800 

<I200 

HPGU25 
LJHP-3 

27 

05/29/07 
I I:23 

Cl.2 

(50 

<4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(I.0 

<3.2 

‘cl.0 

< I (IO 

<IO0 

(IO 

(12 

<I2 

<4a 

<I2 

HPGU26 
LJHP-3 

28 

05/29/87 
12:45 

(7.2 

<so 

(4. I 

(3.0 

(6.0 

(3.8 

<5.0 

Cl.0 

(3.2 

(I.0 

l I00 

<IO0 

< IO 

<I2 

<I2 

(40 

<I2 

MPG1129 
LJHP-3 

29 

05129187 
13:os 

0.2 

(50 

(4.1 

(3.0 

t6.0 

(3.8 

(5.0 

Cl.0 

(3.2 

<I.0 

(100 

<IO0 

<IO 

(12 

(12 

(48 

<I2 



AUGUST 1987 

GROUNDWATER DATA 

INTERMEDIATE AND DEEP WELLS 



APPENDIX B 
ANALYTICAL DATA FROM THE 

SUPPLEMENTAL CHARACTERIZATION STUDY 



SOIL DATA 



- -  -  - -  -  -  -  
-  -  -  - -  y - -  - -  r r_-  - -  . . - -  - .  - . 

CAMP LEJEUNE IA 

VOLATILE ORGANIC COMPUJNCJ IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-VI 
. . . ..~...~..1......~...........~~...........~~...........~~~.........~~~.-~~.-.......~~......~........~~...~.~.......~....~.............~.~~~... 

se-1 se-2 
.~~~....~.~~..~..~~.~..~~.~~.~..~..~...~~..~~.....~~ . . . . ..-...--..........~~~..-......~..~. 

HPSOl-1 HPSOl-1D HPSO1-2 HPSD1-3 HPSOZ-1 HPS02-2 HPSOZ-2D 

(HPSODl) (HPSCOt) 

CDMPWND depth: O-2' O-2’ 2-4’ 4-6' O-2’ 2-4’ 2-4’ 
. . . .._...~...__~~........~~~..~.......~..~~...~..~~~.........~~..~...~.....~~...~......~..~~~~~~.....~...~~~........~.....~~............~~~..~.. 

Chloromethane 

Bromcmethene 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulflde 

l,l-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dlchloroethsne 

2-Butanone 

l,l,l-Trichloroethene 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethene 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

frichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benrene 

trans.1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

letrachloroethene 

1,1,2,2-Tctrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

11u 11u 

11u 11u 

11u 11u 

11u 11u 

1BJ 2BJ 

BBJ 11u 

SU t3J 

SU &J 

SU &.I 

5u 6u 

5u 6lJ 

5u &I 

11u 11u 

5u &I 

5u &I 

11u 11u 

5u &I 

5u &I 

5u 6u 

5u 6u 

5u &I 

5u &I 

5u &.I 

5u &I 

5u &I 

11u 1lU 

11u 11u 

5u &I 

5u &.I 

5u 6u 

5u &J 

5u blJ 

5u 6u 

5u 6lJ 

flu 11u 

11u 11u 

11u 11u 

11u 11u 

1BJ 2BJ 

9BJ 11u 

6u 5u 
&I 5u 
&I 5u 
MI 5u 
&I 5u 
6u 5u 

11u 11u 

&.I 5u 
611 5u 

.llU 11u 

&I 5u 
6lJ 5u 
6u 5u 
&J 5u 
6u 5u 
&I 5u 
6u 5u 
&I 5u 
&.I 5u 

11u 11u 

IlU 11u 

MI 5U 

611 5u 
6u 5u 
60 5u 
6u 5u 
6v SU 

MI 5u 

12U 

12u 

12u 

12u 

2BJ 

188 

6u 

6u 

6u 

6u 

6u 

6u 

12u 

&.I 

&.I 

12u 

6u 

&.I 

6u 

&I 

&I 

&I 

&I 

6u 

6u 

12u 

12u 

6lJ 

&I 

6u 

&.I 

6u 

60 

6u 

11u 

11u 

11u 

11u 

2BJ 

11u 

6Ll 

6u 

6u 

&I 

611 

6u 

11u 

6u 

611 

11u 

&I 

6u 

&.I 

&J 

&I 

611 

bu 

&I 

4u 

11u 

1lU 

MI 

tiu 

6u 

&I 

6lJ 

6u 

6u 

1lU 

11u 

1lU 

11u 

2EJ 

11u 

6u 

6U 

6u 

6u 

6u 

6u 

11u 

6u 

6-u 

11u 

&I 

&J 

Kl 

MI 

6u 

6u 

&.I 

&I 

6u 

11u 

11u 

&J 

MI 

6u 

6LJ 

6u 

6u 

6u 



CAMP LEJEL 'HPIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V2 
-__--________.___----...-.-.-----..---.-.-.-----.--.-.-------.----------------.-.--.-.--.-.-.-..-----.--.------..--...-.---.------. 

SE-3 SE-4 
___---..-_----_.--._______ --------------_-_---________________I___----.------. 

HPS03-1 HPS03-ID HPSO4-1 HPSD4-2 HP!%%-20 HPSO4-3 

(HPSCD-3) (HPSOD-4) 

COMPOUND depth: D-2' O-2' O-2' 2-4' 2-4' 4-6' 
__-._____________-------.---.......-----------.---.---.---.-----...------------.*.-------------...-----.------------.-------------- 

Chloromethanc 

Dromcmethanc 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Browdichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochlorcmethene 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Branoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobentene 

Ethylbenzene 

Styrene 

Total Xytenes 

11u 1lU 

1lU IIU 

1lU IIU 

IIU 1lU 

2BJ 285 

1lU IIU 

5u 5u 

5u 5u 

5u 5u 

5U 5u 

5u 5u 

5u 5u 

1lU IIU 

5u 5u 

5u 5u 

11u 1lU 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5U 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

IIU 11u 

1lU IIU 

5u 5u 

5u 5u*. 
5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

785 

IIU 

IIU 

IlU 

&I 

5BJ 

&I 

&I 

Kl 

MI 

cu 

MI 

IIU 

611 

txl 

IIU 

6u 

MI 

6u 

6u 

6u 

6u 

6!J 

6u 

MI 

IIU 

IIU 

&J 

6u 

6u 

&I 

6u 

6u 

MI 

9BJ 

12u 

12u 

12u 

6u 

12u 

6u 

6u 

611 

&I 

MI 

6u 

12u 

6u 

6u 

12u 

MI 

6u 

6u 

45 

60 

&I 

tsu 

6u 

6u 

12u 

12u 

&I 

&I 

6u 

6u 

&I 

&.I 

611 

12u 

12u 

12u 

12u 

6u 

770 

MI 

6u 

tiu 

lw 

6u 

6u 

12u 

6u 

6u 

12u 

6u 

611 

6u 

6u 

&I 

&I 

MI 

6u 

6u 

12u 

12U 

6u 

6u 

611 

6u 

6u 

6u 

6u 

IIU 

IIU 

1lU 

IIU 

MI 

548 

6lJ 

6u 

6u 

&.I 

6u 

611 

11u 

611 

MI 

IIU 

&I 

6u 

611 

6u 

6u 

6u 

6u 

&J 

6u 

IIU 

IIU 

&I 

6u 

6u 

6u 

MI 

6u 

6u 



-w -  , - -  - - - -  L - -  - , -  + - . . -  - .  .  .  .  r  -  . - ,  

CAMP LEJEl 'HPIA 

VOLATILE ORGANfC COMPOUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-M 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~~..........~~~..........~~~..~.-.--.-.............~~...........~~~............~....................... 

SE-5 SB-6 
.~...........~............~.~.......... .~........................~-~.......... 

HPSOS-1 HPSOS-2 HPSOS-3 HPSO6-1 lips%-2 HPSC&3 

COMPOUND depth: O-2' 2-4' 4-6' O-2' 2-4' 4-6' 
. . . .._..___....._........................~~..........~~-...........~.~.....................--~.-.-...-..~.~~.........~~.~.~~.~..~...~........... 

Chtoromethane 

8rownnethane 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,iFDichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon fetrachtoride 

Vinyl Acetate 

Bromodichlorcmethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropne 

Trichloroethene 

Dibrcmochlorcmethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Brcxnoform 

4-Methyl-2-Pentanone 

t-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobentene 

Ethylbenzene 

Styrene 

Total Xylenes 

11u 12U 12u 

11u 12u 12u 

1lU 12u 12u 

11u 12u 12u 

tiu &J 6u 

11u 12U 485 

6u 6-u 6u 

6U 6u MI 

6u 6u 611 

6U 55 120 

6u 6u 6u 

6u 6u 6u 

1lU 12u 12u 

6u 6U 6u 

6u 6u &J 

11u 12u 12u 

6u 6u 6u 

6U 6u 6u 

6U 6u &J 

6u 6u 120 

6U 6u 6u 

6U 6u 6u 

6u 6u 6u 

lsu 6u 6u 

6u 6u 6u 

11u 12u 12u 

1lU 12u 12u 

6u 6u 6u 

&J &I 6u 

6u 10 '* 45 

6u MI 6u 

&I 6u 4u 

6U 6u 6u 

6U 6u 6Ll 

11u 12u 12u 

11u 12u 12u 

11u 12u 12u 

11u 12u 12u 

6u 6u 6iJ 

218 35 13B 

6u 6u 6u 

611 6u 6u 

&J 6u 6u 

6u &J &I 

6u bu 6u 

6u 6u 6u 

11u 12u 12u 

611 6u 6u 

6u 6u 6u 

11u 12u 12u 

6u tu 6u 

6u 6u &J 

6u 6u 64 
6u 6u 611 

6u 611 6u 

6u fiu 6u 

6u 6u 6u 

6Ll 6u 6u 

6u 6u f9J 

11u 12u 12u 

11u 12u la 

6u &I 6u 

MI MI 6u 

6u 6u 6u 

6u 611 6u 

&J 6u 6u 

6u 6u 6u 

6u 6u 6u 



CAMP LEJEL 'HPIA 

VOLATILE ORGANIC COMPWNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V4 
.~~~~~~.~~~~~~_~.~~~~--~~~~~---..~~~-..------------.----------.-----------.--..--------.---.-.----~.~~.~.~.~~.........~.~.~~~-~.~-.--~......~... 

SE-7 SE-8 
____._-_-.._______.----.-------------.- -___----_.__.____..-___________________ 

HPS07-1 HPS07-2 HPS07-3 HPSO8-1 HPS08-2 HPSO8-3 

COHPOUND depth: O-2' 2-4' 4-6' O-2' 2-4' 4-6' 
.___._.______..._.._---.----------.---.---------------------------------.--------..-..-.-.----------.---..-----------.------.--.---...--.--..--- 

Chloromethene 

Bramomethane 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrcmochlorcmethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pcntanone 

2-Hexanom 

fetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 

Ethylbenrene 

Styrene 

Total Xylcnes 

11U 1lU 

1lU 1lU 

1lU 1lU 

11u 11u 

2BJ 485 

278 238 

6u 6u 

6u 6u 

6u &I 

bu 6u 

&J 6u 

6u &.I 

1lU 11u 

6U 6U 

MI 6u 

1lU 1lU 

6Ll &.I 

MI &I 

6Ll 6LI 

&I MI 

6u 611 

&.I 6l.I 

&I 6u 

6u &I 

6Ll 6u 

1lU 1lU 

1lU 11u 

&I 6Ll 

611 6u 

6u 6u '( 

&.I 6u 

MI 611 

6u 611 

6u 6u 

12u 

12u 

12u 

12u 

285 

156 

&I 

&.I 

611 

6u 

&J 

&I 

12u 

&I 

6u 

12u 

6u 

&J 

6u 

6lJ 

&I 

&I 

MI 

&I 

6lJ 

12u 

12u 

&I 

tu 

6u 

l5l.I 

6u 

&I 

611 

12u 

12u 

12u 

12u 

285 

12u 

611 

6lJ 

6u 

6u 

MI 

&.I 

12u 

60 

6LJ 

12U 

6u 

6u 

6u 

6u 

611 

611 

6LI 

6lJ 

&I 

12u 

12u 

6u 

6Ll 

&I 

tiu 

&I 

&.I 

6u 

11u 

llll 

11u 

11u 

MI 

11u 

&I 

&I 

&I 

6u 

6u 

6Ll 

1lU 

&I 

6u 

1lU 

MI 

6u 

&I 

&I 

&I 

&I 

&I 

6u 

&.I 

11U 

11u 

6u 

6Ll 

MI 

6u 

&I 

&I 

6u 

11u 

11u 

1lU 

11u 

2BJ 

65 

6u 

611 

&J 

6i.I 

&I 

6u 

1lU 

6u 

ciu 

1lU 

6lJ 

6lJ 

6u 

6u 

&I 

&J 

&I 

&I 

MI 

1lU 

11u 

MI 

&J 

&I 

6u 

6u 

611 

&I 



._. , 
-7 -- -9 I.- 

-, -c- -v --- *  w . - 

CAMP LEJEL 'HPIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V7 
._______.___._-.-_-.-...-.--------.----------.--.-.--.-------.-..-.---.--------.------..---------...--------..------.----..--------.-------..--- 

SE-13 SE-14 
----___.__-_______..-..---.------...--- ___-__-___.--_-___--______I____________ 

HPSOl'J-1 tiPSo13-2 HPS013-3 HPSOlG-1 HPSOlG-2 HPS014-3 

COMPOUND depth: O-2' 6-8' 8-10' 2-4' 4-6' 8-10' 
___________.____..__......-----.------.-----------------.-------------.---.-.-....-.--.--.--------....-.-.---.-.....-----....-......----..------ 

Chloromethane 11u 11u 12u 11u 11u 

Bromomethane 1lU 11u 12u 11u 11u 

Vinyl Chloride 11u 11u 12u 11u 11u 

Chloroethane 11u 11u 12u 11u 11u 

Hethylene Chloride 4BJ 285 385 3BJ 2BJ 

Acetone 8BJ 470 168 toe 216 

Carbon Disulfide 6U 5U 6U 6u 6U 

l,l-Dichloroethene 6U 5u 6u 6u 6U 

l,l-Dichloroethane 6u 5U 6u M1 6u 

1,2Dichloroethene (total) 6u 5U 6u 6u 6u 

Chloroform 6U 5u 6u 6u 6u 

1,2Dichloroethane 6u 5u 6u 6LI 6u 

2-0utanone 11u 11u 12U 11U 11u 

l,l,l-Trichloroethane 6U 5u 6u 6u 6LI 

Carbon Tetrachloride 6u 5u 6u 6u 6u 

Vinyl Acetate 11u 11u 12u 11u 11u 

BrorrmdichLoranethane 6u 5u 6Ll 6u 6u 

1,2Dichloropropane 6u 5u 6u 6u 6u 

cis-1,3Dichloropropene 6U 5u 6Ll 6u 6u 

Trichloroethene 6u 5u 6u 6u 6u 

Dibrorwchloromethane 6u 5u 6u 6u 6u 

1,1,2-Trichloroethane 6u 5u 6Ll 6u 6u 

Benzene 6u 5u 6Ll 6u 6u 

trans-1,3Dichloropropene 6u 5u 6u 6u 6u 

Brcmoform 6u 5u 6Ll 6u 6u 

4-Methyl-Z-Pentanone 11u 11u 12u 11u 11u 

2-Hexanone 11u 11U 12u 1lU 11u 

Tetrachloroethene 6u 5u 6u 6u 6u 

1,1,2,2-Tetrachloroethane 6u 5U. 6u 6Ll 6u 

Toluene 6u 5u 6u 6u 6u 

Chlorobenzene 1J 5u MI 60 60 

Ethylbenzene 6u 5u 6u 6u 6u 

Styrene 6u 5u 6lJ 611 MI 

Total Xylenes 6u 5u 6u 1J 6u 

6Ou 

6OU 

60U 

60U 

1OBJ 

1006 

3ou 

3W . _ _ _ . - - 

3W 
d 

3W 

3w -- 

3w 

3w 

62 

3ou 

580 



CAMP LEJE! HPIA 

V0LATli.E ORGANIC COMPL...JS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V8 
_-__----------_.-_-_____________________---.----.-----------------.------------.-----------------.-----.-----.---------------------------------- 

se-15 SE-16 
-----.---------_--.-----------------.-- .______.-._.______-------.------------- 

HPSOlS-1 HPSOIS-2 HPSOlS-3 HPS016-1 HPS016-2 HPS016-3 

COMPOOND depth: O-2' 6-8' 8-10' O-2' 6-8' 8-10' 
____-_--__-__----_-_-.-..-------..--..-.-----.-------.----..-----------------.--------.--.--.-------------.------------------------------..--... 

Chloromethane 

Bromunethane 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulflde 

1,1-Dichloroethene 

l,l-Dichloroethane 

l,t-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

(total) 

IIU 

IlU 

1lU 

1lU 

3BJ 

11u 

MI 

6u 

tu 

6u 

6u 

&J 

11u 

l,l,l-Trichloroethane 611 

Carbon Tetrachloride 6u 

Vinyl Acetate 1lU 

6romodichloromethane 6u 

1,2-Dichloropropane 6u 

cis-1,3-Dichloropropne 611 

Trichloroethene 2J 

Dibromochloromethane 6u 

1,1,2-Trichloroethane 6u 

Benzene 6u 

trans-1,3-Dichloropropene 6u 

Branoform tu 

4-Uethyl-2-Pentanone 11u 

2-Hexanone IIU 

Tetrachloroethene 6u 

1,1,2,2-fetrachloroethane 611 

Toluene 6u 

Chlorobenzene 6u 

Ethylbenzene 6u 

Styrene 6u 

Total Xylenes 6u 

IlU IIU 

IlU IIU 

11u 1lU 

IlU 11u 

6u 6u 

11u 25B 

6u 6u 

6u &I 

6u 6u 

6u 6u 

6u 6u 

6u 6u 

IlU IlU 

6u 64J 

6u 6u 

IIU IlU 

6u 6u 

6u 6LJ 

&I 6u 

6u t-u 

6u 6u 

6u 6u 

6u 6u 

6u 6u 

6u 6u 

11u IlU 

IlU IlU 

6u 6u 

6u 6u 

6ul' 6u 

6u 6u 

6u 6u 

6u 6u 

6u 6u 

11u 11u 12u 

IlU 11u 12u 

1lU 11u 12u 

1lU IIU 12u 

6u 6u 6iJ 

23 15 43 

6u l9J 6u 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

6u 6u 6lJ 

11u 11u 12u 

6u 6u 6u 

6u 6u 6u 

1lU 1lU 12u 

&J 6u 6u 

6u 6u 6u 

6u 6u 6u 

2J 6u 35 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

IIU IIU 12u 

1lU 1lU 1211 

6u 6u 6u 

6u 6u 6u 

6u 611 611 

6u 6u 6u 

6u 6u 6u 

6u 6u 6u 

6u lw 6u 



- - - - LIll 

CAMP LE - HPIA 

VOLATILE DRCANIC CDMPWNDS IN SOIL SAMPLES 

Concentration in us/kg 

CHART = SOlL-V9 

~...-_--~~.-----~~--__________________I_------~--..--..---------..-----....------.-.-- --------------.-------..-.----.---.-*.-.---*-...--.-----.- 

SE-17 SB-18 
-____-_.-_-__----_--.----...--.-----.--------------- ----.-_-.------.--.------.----.-----..- 

HPS017-1 HPS017-ID HPS017-2 HPS017-3 HPSOlB-1 HPSOlH-2 HPSO18-3 

COnPoUND depth: O-2' 

(HPSOD6) 

O-2' 6-8' 8-10' 4-6' 6-8' 8-10' 
-----.----------_------..---------------------.-------------.----- 

Chloromethane 

Bromuoethane 

Vinyl Chloride 

Chloroethane 

Hethytene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Brunodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrcmochlorunethane 

1,1,2-Trichloroethane 

Benzene 

trans-1;3-Dichloropropene 

Branoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethene 

TOlUefbZ 

Chlorobenzene 

Ethylbenrene 

Styrene 

Total Xylenes 

12u 

12u 

12u 

12u 

3BJ 

20 

&J 

6lJ 

6u 

6u 

&I 

6u 

12u 

611 

6u 

12u 

MI 

&J 

6u 

6u 

64J 

tu 

6u 

lw 

6u 

12u 

12u 

6u 

&J 

6u 

6u 

&I 

&J 

6u 

1lU 

11u 

1lU 

11u 

6u 

59 

&J 

&I 

6u 

60 

6u 

& 

11u 

&I 

6u 

11u 

&J 

t&J 

&J 

l9J 

6lJ 

f3J 

&I 

6u 

6u 

IlU 

1lU 

&I 

6lJ 

6l.l 

6u 

tw 

6u 

lw 

IIU 

IlU 

11lJ 

IlU 

4BJ 

39 

64J 

6u 

6u 

tiu 

6u 

6u 

IlU 

t4J 

t9J 

11u 

6lJ 

6u 

&I 

&J 

6u 

&I 

&I 

6lJ 

&J 

IlU 

1lU 

64J 

6u 

6lJ 

MI 

&I 

6u 

6u 

1lU 

11u 

1lU 

1lU 

&J 

IDJ 

&J 

MI 

&J 

&J 

6u 

6u 

IIU 

611 

6u 

IlU 

&J 

64J 

&J 

6u 

&J 

611 

lw 

6lJ 

6u 

IIU 

IlU 

6u 

6u 

&I 

611 

&I 

6u 

6u 



CAMP LEJtuNE - HPTA 

VOLATILE ORGANIC CCf4PCUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V10 

. . .._.................-....--......-.-.-.....-........*..-....--......-.-..-.. ----------.---.....-..-~....-...............~........~.........~.. 

56-20 

COnPOUND 

. . . . . . . . . . . . . . .._.._.~.... 

Chloromethane 

Eranomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Oisulfide 

l,l-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Brcmodichlorrnnethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrarmchloromethane 

1,1,2-Trichloroethene 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenrene 

Ethylbenzene 

Styrene 

Total Xylenes 

SB-19 
. . . . . . . . . . . . . ..-....................... 

HPS019-1 HPS019-2 HPS019-3 

depth: O-2' 2-4' B-10 
. . . ..~.-....~...................................... 

16U 

16lJ 

16U 

16u 

8u 

15J 

m 

8u 

8u 

8u 

8u 

8u 

l&J 

8u 

8u 

16u 

i3U 

8u 

i3u 

&I 

8u 

8u 

&.I 

8u 

8u 

16U 

16u 

&.I 

tuJ 

&I 

8u 

8u 

8u 

8u 

. . . . . . ..-.............................. 

HPSOZO- 1 HPSOZO- 2 HPS020-3 

O-2' 6-8' 8-10' 
. . . . . . . . . . . . ..-....~.......................................... 

11u 

11u 

11u 

11u 

&I 

15 

6u 

6u 

6u 

6lJ 

6u 

6l.I 

11u 

6u 

&I 

11u 

6u 

6u 

6u 

6u 

MI 

tu 

&J 

6u 

6u 

11u 

11u 

MI 

6u 

6u 

&.I 

6u 

6u 

6u 

12u 

12u 

12U 

12u 

&J 

12u 

6u 

&I 

&I 

6u 

6u 

&I 

12u 

6u 

MI 

12u 

&I 

6u 

&I 

6u 

&I 

&I 

&I 

MI 

6u 

12U 

12u 

&I 

MI 

6u 

6u 

6u 

6u 

611 

11u 

11u 

1lU 

11u 

MI 

19 

6u 

6u 

6u 

6u 

&J 

6u 

11u 

MI 

6u 

11u 

611 

6u 

6u 

&I 

6u 

64J 

6u 

611 

6u 

11u 

11u 

6u 

Ml 

L 6l.I 

6u 

6u 

tu 

6u 

11u 

1lU 

11u 

11u 

5u 

14 

5u 

5u 

5u 

5u 

5u 

5u 

11u 

5u 

5u 

1lU 

5u 

5u 

5u 

5u 

511 

5u 

5u 

5u 

5u 

11u 

11u 

50 

5u 

5u 

5u 

5u 

5u 

5u 

11u 

11u 

11u 

1lU 

6u 

13 

&J 

&I 

6u 

&J 

&J 

&I 

11u 

&I 

6lJ 

11u 

64.I 

6u 

6u 

6lJ 

&I 

6u 

64J 

6u 

6u 

11u 

11u 

l9J 

&I 

6u 

6u 

&I 

6u 

6u 



CAMP LEJEL. - HPTA 

VOLATILE ORGANIC COMPCUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V11 

------.------------------------.----.------.---.-...-.----------------------.----------------------------------------------.-------------------- 

SE-21 

-.___.__.__-_..___------------------.-- 

HPSOZl-1 HPS021-2 HPS021-3 

COMPOUND depth: O-2' 2-4' 4-6' 
-_-----________-_-______________________------------------------------------.---------- 

Chloranethane 

Bromanethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-TrichLoroethane 

Carbon Tetrachloride 

Vinyl Acetate 

BromodichLoromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrunochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethsne 

Toluene 

Chlorobenrene 

Ethylbenrene 

Styrene 

Total Xylenes 

11u 

11u 

1lU 

1lU 

2BJ 

5fJJ 

6u 

6u 

6u 

6u 

&J 

6u 

11u 

MI 

6u 

11u 

MI 

611 

&I 

t&J 

6u 

&I 

MI 

6u 

6u 

11u 

11u 

6lJ 

6u 

6u 

&I 

6u 

6u 

6lJ 

11u 

11u 

11u 

11u 

2BJ 

3BJ 

6lJ 

6u 

6u 

6u 

6u 

611 

11u 

6u 

MI 

11u 

MI 

lw 

611 

MI 

&J 

6u 

6u 

6u 

6u 

11u 

11u 

6u 

MI 

611 

6u 

6u 

&I 

6u 

13u 

13u 

13u 

13u 

2BJ 

178 

611 

MI 

6u 

6u 

6u 

6u 

13u 

ciu 

MI 

13u 

&I 

6u 

&I 

MI 

6u 

&I 

MI 

6u 

MI 

13u 

13u 

611 

6l.J 

&J 

60 

&I 

6u 

6u 

SE-22 
--------_----------------------------------.-------- 

HPS022-1 HPS022-10 HPS022-2 HPS022-3 

O-2' 

.-____ 

11u 

11u 

11u 

11u 

6u 

25 

6lJ 

6u 

6u 

611 

&I 

6u 

11u 

6u 

6u 

11u 

6u 

&J 

&I 

6u 

MI 

6u 

&J 

&J 

6u 

11u 

11u 

6u 

MI 

6u 

6u 

bu 

6u 

f3.l 

(HPSOO-7) 

O-2' 

.-_--__ ______ 

3J 

11u 

11u 

11u 

&I 

11J 

6u 

6u 

6u 

6u 

6u 

&J 

11u 

611 

6u 

11u 

MI 

6u 

6u 

&J 

6lJ 

&I 

6u 

tw 

MI 

11u 

11u 

6u 

&J 

&I 

&I 

6u 

&J 

t&J 

2-4' 

.____ 

11u 

11u 

1lU 

11u 

6u 

26 

6u 

611 

6u 

6u 

6u 

lw 

11u 

tu 

6u 

11u 

6u 

6u 

&.I 

MI 

&I 

6u 

611 

6u 

6u 

11u 

11u 

&J 

6u 

6u 

611 

6u 

6u 

6lJ 

-_-_-___ 
4-6' 

-----_--e-e-__ 

13u 

13u 

13u 

13u 

6u 

31 

&I 

6u 

&I 

6u 

MI 

&J 

13u 

&J 

MI 

13u 

6u 

611 

6u 

6u 

&I 

611 

611 

&J 

64J 

13u 

13u 

tu 

6u 

6lJ 

cw 

6u 

&I 

6u 



- . -  -  
I -  

CHART = SOIL-V12 
".."""".""""".""""""" 

COMPCUND 

-- - c--‘ - L- - -- -- --I \- -, -- 

CAMP LEJEL WPIA 

VOLATILE ORGANlC COMPUJNDS IN SOIL SAMPLES 

Concentration in ug/kg 

""."".""""""""""""""...""""""""""""""."""""-.------------------"..""""""""""".""""""""""""""."""""""""""""""."""".".."" 

SE-23 M-24 
""".."""""""""""".""""""."""""".""".""" """".""""""""""""""""""""""""""""""""""""*"""""""""" 

HPS023-1 HPS023-2 HPS023-3 HPS024-1 HPS024-10 HPS024-2 HPS024-3 

(HPSW-9) 

depth: O-2' 2-4' 4-6' O-2' O-2' 4-6' 6-8' 

Chloromethane 

Brwnanethane 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

carbon Disulfide 

l,l-Dichloroethene 

l,l-Dichloroethane 

1,2+ichLoroethene (total) 

Chloroform 

1,2-Dichloroethene 

2-Butanone 

l,l,l-frichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Brcunodichlorcmethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrunochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-bichloropropene 

Bromoform 

4+ethyl-2-Pentanone 

2-Hexanone 

TetrachLoroethene 

f,l,2,2-Tetrachloroethane 

Toluene 

Chlorobentene 

Ethylbentene 

Styrene 

Total Xylenes 

flu 12u 11u 

11u 12u 11u 

11u 12u 1,llJ 

11u 12u 11u 

285 6u 5u 

11u 12u 55 

6u 6u 5u 

6u 6u 5u 

6u 6u 5u 

6u 6Ll 5u 

6u 6u 5u 

6U 6u 5u 

1lU 12u 11u 

611 6u 5u 

6Ll 611 5u 

11u 12U 11u 

6u 6u 5u 

6u 6Ll 5u 

6Ll 6u 5u 

6u 6Ll 5U 

6u 6u 5u 

6u 6u 5u 

6u 6u 5u 

6u 6u 5u 

6u 6u 5u 

11u 12U 11u 

1lU 12u 1lU 

6u 6Ll 5u 

6u m,. 5u 

6u 6u 5u 

6U 6u 5u 

6u 6Ll 5u 

6u 64J 5u 

611 6u 5u 

11u 11u 

11u 11u 

11u 11u 

11u 11u 

4BJ 1J 

20 380 

5u 50 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

11u 11u 

5u 5u 

5u 5u 

11u 11u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

11u 11u 

11u 25 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 

1lU 

1lU 

11u 

11u 

6u 

40 

6u 

6u 

6u 

6u 

6u 

&I 

11u 

6u 

6u 

11u 

6Ll 

611 

6u 

6u 

6u 

6u 

6u 

6u 

MI 

11u 

11u 

&J 

6u 

6u 

611 

6u 

6u 

IN 



- . . . _ _.._,_ --. -. - -. 

CAMP LEJEU ,flPlA 

VOLATILE ORGANIC COMPOuwS IN SOIL SAMPLES 
. 

Concentretfon in ug/kg 

CHART = SOIL-VI4 
. . . . . . . ..-...--.-....................-..........-..............-..-.-.~.--...---.............~.................................................. 

SB-27 SB-28 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--...............-................... 

HPS027- 1 HPS027-2 HPS027-3 HPSOZS-1 HPs028-2 HPS028-3 

Chlorcfnethene 11u 

Bromomethane IIU 

Vinyl Chloride IIU 

Chloroethane IIU 

Methylene Chloride 4BJ 

Acetone IIU 

Carbon Disulfide 5u 

1,1-Oichloroethene 5u 

l,l-Dichloroethene 5u 

1,2-Dichloroethene (total) 5u 

Chloroform 5u 

l,i!-Dichloroethane 5u 

2-Butanone IIU 

l,l,l-Trichloroethane 5u 

Carbon Tetrachloride 5u 

Vinyl Acetate 1lU 

Bromodichloromethane 5u 

1,2-Dichloropropane 5u 

cis-1,3-Dichloropropene 5u 

Trichloroethene 5u 

Dlbramochloromethane 5u 

1,1,2-Trichloroethane 5u 

Benzene 5u 

trens-1,3-Dichloropropene 5u 

Brcmuform 5u 

4-Methyl-2-Pentanone 2J 

2- Hexanone 1lU 

Tetrachloroethene 5u 

1,1,2,2-Tetrachtoroethane 5u 

Toluene 5u 

Chlorobenrene 5u 

Ethylbenzene 5u 

Styrene 5u 

Total Xylenes 5u 

1lU 12u 

11u 12u 

11u 12u 

1lU 12u 

155 3BJ 

308 500 

5u 6u 

5u 6U 

5u 6u 

5u 6U 

5u MI 

5u 6u 

IIU 12u 

5u 6U 

5u 611 

11u 12u 

5u 611 

5u 6u 

5u 611 

5u 6u 

5u 6u 

5u 6lJ 

su MI 

5u 6u 

5u 6u 

1lU 12U 

11U 12u 

5u 6U 

5u iill 

5u 6u 

SU 6u 

5u 6u 

5u MI 

5u &I 

IlU IIU 

IlU IIU 

11u IIU 

IlU IIU 

5u 6u 

97 385 

5u 6u 

5u MI 

5u 6u 

5u 6u 

5u 611 

5u 6u 

IIU IlU 

5u 6u 

5u 6u 

IlU IIU 

5u 6u 

5u 6u 

5u 611 

5u 6u 

5u 6JJ 

5u 6u 

5u 6lJ 

5u 6u 

5u MI 

IIU IIU 

11u 11u 

5u 6u 

50 MI 

5u 6u 

5u &J 

5u 6u 

5u 6u 

5u 6u 

12u 

12u 

12u 

12u 

6u 

8BJ 

6u 

6u 

ciu 

6u 

6u 

&J 

12u 

&J 

6u 

12u 

6u 

MI 

6lJ 

MI 

6Ll 

6u 

6u 

6u 

6u 

12U 

12U 

6u 

6u 

6u 

6u 

&J 

6u 

6u 



CAMP LEJEb :HPIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-V15 
_-____--_._._--.--._----.-.-------.---..---.---.-.....---.----------..-------..---...-----.--------.-..-------------..--------..------..-------- 

SB-29 m-30 
-_-----__..-_______.------------------- -_-----.-_---__-_--------.--------.---. 

HPS029-1 HPS029-2 HPSo29-3 HPS030-1 HPS030-2 HPS030-3 

COMPMJND depth: O-2' 2-4' 10-12' O-2' 2-4' 10-12' 
_.__________--.____-..--.-..-.--------.-.------...-..----------------....----.------.----.-.-------.-.----------.--..---------.--------..-.----- 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Eutanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Eromodichloromethane 

l,t-Dichloropropane 

cis-1,3Dichloropropene 

Trichloroethene 

Dibrcmochlorcmethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanont 

Tetrachloroethene 

1,1,2,2-Tctrschloroethane 

Toluenc 

Chlorobenzene 

Ethylbenrene 

Styrene 

Total Xylenes 

11u 1lU 11u 

11u 11u 11u 

11u 11u 11u 

1lU 11u 1lU 

148 2BJ 8~ 

685 785 6BJ 

5u 5u 5u 

su su 5u 

5u 5u 5u 

5u 5u 5u 

SU 5u 5u 

SU 5u 5u 

11u 11u 11u 

5u su 5u 

5u su 5u 

11u 11u 11u 

su 5u su 

su 5u SU 

5u 5u 5u 

5u su 5u 

5u 5u 5u 

SU 5u 5u 

5u 5u 50 

SU su SU 

SU 5u SU 

11U 11u 11u 

1lU 11u 11u 

5u 5u 5u 

50 5u,. 5u 

5u 5u 5u 

5u 5u 5u 

5u 5u su 

5u 5u 5u 

5u 5u 5u 

1lU 11u 12u 

11u 11u 12u 

11u 11u 12u 

11u 11u 12u 

285 285 1BJ 

685 7EJ 7BJ 

6u 6u 6Ll 

6u &I 6u 

6u 6u 6u 

6U 6u 6Ll 

6u 6u 6u 

6u 6u 6u 

11u 1lU 12u 

6u 6u 6u 

6u 6u 6u 

11u 11u 12u 

6u 6u MI 

6u 6u 6u 

6u 60 6u 

6u 6u 6u 

6u 6u t3.l 

6u 611 6u 

6u 6u 6u 

&I 6u 6u 

6u 6u 6u 

1lU 11U 12u 

11u 11u 12U 

6u 6u 6u 

6u 6u 60 

6u 6u &I 

6u 6u 6u 

6u 6u 6u 

6u 6u t4J 

6u 6u 6u 



. . . - - - - r  -  -  -  ,  -  _ .  .  .  _ 

CAMP LEJ~LINE - HPIA 

SEMI-VOLATILE ORGANIC COMPWNDS IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-SlA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...........--.....---.-----......-....-.................................................... 

SB-1 SB-6 SB-10 
.  .  .  .  .  .  .  . . I . . . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

HPSOl-1 HPSOl-1D HPSO6-1 HPSOlO-1 

(HPSOO-1) 

COMPUIND depth: O-2' O-2' O-2' O-2' 
_............................................................................................................................................~~. 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

BenzyL Alcohol 

1,2-Dichlorobentene 

2-Methylphenol 

bis(2-ChLoroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benroic acid 

bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenrene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexschlorocyclopentadiene 

2,4,6-TrichlorophenoI 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

37ou 

370u 

370U 

370U 

370u 

370u 

370u 

370u 

370u 

18OOU 

370U 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

18OOU 

370u 

370u 

370u 

370u 

370u 

370u 

370U 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370U 

370u 

370u 

370u 

18OOU 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

180(&J 

370u 

18OOU 

370u 

370u 

370u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350U 

350u 

350u 

350u 

350u 

350u 

350u 

17oou 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350U 

17oou 

350u 

17oou 

350u 

350u 

350u 

380U 

380U 

380U 

380U 

38Ou 

380U 

380U 

38Ou 

380U 

380U 

380U 

380U 

38Ou 

380U 

380U 

380U 

19oou 

380U 

380U 

380U 

38Ou 

38Ou 

380U 

380U 

380U 

38Ou 

380U 

19oou 

380U 

19oou 

380U 

380U 



CAM, !EuNE - HPIA 

SEMI-VOLATILE ORGANIC CDMPDUNDS IN SOIL SAMPLES 

Concentration in ug/kg 
CHART=SOIL-St6 
_____________..-____---.-.-----------..-------------..-.------------------.--.---------....----~~~-...-~------~~.~..--~---~~~.~.-~~~..-~~~~~~~~~ 

SE-1 SE-6 SB-IO 
----__.------------------- ---_-....__-- ---_.____-__- 

HPSOI - 1 HPSOI-ID HPSO6- 1 HPSOIO- 1 

(HPSCD-I) 
CDMPIXJND depth : O-2’ O-2’ O-2’ O-2’ 
______________--____--.~~------..~~.--------.~~-.-.-.---------------...-.---------.---.~.~~------~~~..~.----~~~.-~~-~~~--...-~.~~~~-.~~-..~~~.~~ 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

F luorene 

4-Witroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine (I) 

4-Eromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

F luoranthene 

Pyrene 

Butylbentylphthalate 

3,3’-Dichlorobenzidine 

Benzd(a)anthracene 

Chrysene 

bis(2-Ethylhexyljphthalate 

Di-n-octylphthalate 

Benzo(b)f Luoranthene 

Bento(k)fluoranthene 

Benro(a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benro(g,h,i)perylene 

18OOU 

370u 

18OOU 

18OOU 

37W 

370u 

370u 

370u 

37W 

18DW 

18OOU 

37W 

37W 

370u 

18OOu 

94J 

370u 

370u 

IOOJ 

94J 

370u 

74DU 

41J 

44J 

37W 

370u 

395 

48JX 

370U 

370u 

370u 

370u 

18OOU 

370u 

18OOU 

18OOU 

370u 

370u 

37W 

370u 

370u 

18OOU 

18OOU 

370U 

37w 

370u 

18OOU 

290J 

67J 

370u 

360J 

320J 

370u 

73ou 

1OOJ 

IlDJ 

370u 

370u 

59J 

82JX 

65J 

37J 

37w 

370u 

17oou 

42J 

17oou 

17oou 

350u 

350u 

35w 

350u 

48~ 

17ow 

17oou 

350u 

35w 

350u 

17oou 

500 

18OJ 

350u 

690 

530 

35w 

7lW 

280J 

260J 

16J 

35w 

250J 

21DJ 

240J 

1305 

35w 

11OJ 

38OU 

190w 

19ow 

38W 

38W 

38W 

38W 

38W 

19Dw 

19Ow 

38W 

38W 

38W 

19ow 

38W 

38W 

380U 

38W 

38W 

38aI 

T7W 

38W 

38W 

380U 

38W 

38W 

38W 

38W 

3800 

38W 

38W 

(1) Cannot be separated from Diphenylamine 



CAMP LEJEUNE - HPlA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

Concentration in ug/kB 

CHART = SOIL-S2A 
_.___---.__._.__---_--...-.------....---------.---------.--------...-.------.-...-.------.----.--.--------.....-.------..-.----------....------- 

SB-11 SE-15 SB-20 
mm..---_.---- ---w-----e-.- e-mm----__*.. 

HPSOl1-1 HPSOlS-1 HPS020-1 

COMPOUND depth: 
_____-_.-_-___..___...------------.-.-- 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobentene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

bis(2-ChloroisopropyI)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenot 

2,4-Dimethylphenol 

Benzoic acid 

bis(2-Chloroethoxy)methene 

2,4-Dichloropbenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroa&line 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalste 

Acenaphthylene 

2,6-Dinitrotoluene 

O-2' 
v-.-e----- 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

1700u 

350u 

350u 

3fOU 

350u 

350u 

350u 

350u 

350u 

350u 

350u 

17oou 

350u 

1700U 

35ou 

350u 

350u 

O-2' O-2' 
------__..__-----.__------.---..---.---.---.--..---.-.---..-------..--...-.------.-...--------- 

370u 370u 

370U 370u 

370u 370u 

37W 370u 

485 47J 

370u 370u 

370u 370u 

37W 370u .  ._ .  _. . I ,  - .  

370U 370u 

370u 37W 

37W 370u 

370u 370u 

370u 370U 

370u 370u 

370u 370u 

370u 370u 

1800U 18OOU 

370U 370u 

37w 370u 

370u 370u 

37w 370u 

3701, 370u 

370u 370u 

37w 370u 

37w 370u 

370u 370u 

37w 370u 
8. l8OW 18OOU .  . - I _ - -  

370u 37w 

18OW 180W 

37w 370u 

37w 370u 

370u 370u 



1 

CHART=SOIL-S2B 

CAMP PE - HPIA 

SEMI-VOLATILE ORCANII. UJMPtXJNDS IN SOIL SAMPLES 

Concentration in ug/kg 

se-11 
--.-.--.....- 

HPSOll-1 

COHPWND depth: 
_--*__^---______...__________ 

O-2' 
___ 

3-Nitroaniline 1700u 

Acenaphthene 725 

2,4+initrophenol l7OOU 

4-Nitrophenol 1700u 

Dibenrofuren 72J 

2,4-Dinitrotoluene 350u 

Diethylphthalate 350u 

4-Chlorophenyl-phenylether 350u 

FIuorene 63~ 

4-Nitroaniline 1700u 

L,&Oinitro-2-methylphenol 1700u 

N-Nitrosodiphenylamine (1) 350u 

4-Bromophenyl-phenylether 350u 

Hexachlorobenzene 350u 

Pentachlorophenol 1700u 

Phenanthrene 210J 

Anthracene 350U 

Di-n-butylphthelate 350u 

Fluoranthene 2OOJ 

Pyrene 12OJ 

Butylbenrylphthalate 350u 

3,3'-Dichlorobenzidine 690U 

Benzo(a)anthracene 705 

Chrysene 955 

bis(2-Ethylhexyl)phthalate 350U 

Di-n-octylphthalate 350u 

Benro(b)fluoranthene 1205 

Benzo(k)fIuoranthene 79J 

Bento(a)pyrene 645 

Irdeno(l,2,3-cd)pyrene 375 

Dibenz(a,h)anthrecene 350u 

Benzo(g,h,i)perylene 350u 

(1) Cannot be separated from Diphenylamine 

--- 

18OOU 

370u 

370u 

370u 

370u 

370u 

18OOU 

18OOU 

370u 

370u 

370U 

18OOU 

2105 

435 

725 

3705 

29OJ 

370u 

74ou 

1405 

1705 

545 

370u 

14OJ 

15OJX 

140J 

825 

370u 

72J 

O-2' 

-. - 

---_____.._..---____--__--------*---------.-.--....-------. 

1800U 

370u 

18OOU 

1800U 

370u 

370u 

370u 

370u 

370u 

1800U 

1800U 

370u 

370U 

370u 

1800U 

370u 

370U 

370u 

370u 

370U 

370U 

740u 

370u 

370U 

370u 

370U 

370u 

370u 

370U 

370U 

370u 

370u 



_ -  -  - , .  - - -  -  -  .  L -  - -  - .  -  . -_  ._ -  - -  

CAMP LtJtUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IH SOIL SAMPLES 

Concentration in us/kg 

CHART = SOIL-S3A . 

__....._..__._.____-____________________.--......-.-....----..-..----.--------------.---...-------- ___._.__-.-___.--.-.____________________----- 

SB-21 SB-30 
-m..w...-...m Is-..-.---.-. 

HPSOZl-1 

COMPOUND depth: 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1.4.Dichlorobenzene 

Bentyl Alcohol 

1,2-Dichlorobenrene 

2-Methylphenol 

bis(2-ChloroisopropyLIether 

4-Methylphenol 

N-Nitroso-di-n-propylemine 

Hexachloroethane 

Nitrobenrene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benroic acid 

bls(2-ChLoroethoxy)methene 

2,4-DichlorophenoL 

1,2,4-frichtorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutediene 

4-Chloro-3-methylphenol 

2-Methytnaphthelene 

HexachIorocycLopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichtorophenol 

2.Chloronaphthelene 

2-Nitroaniline 

Dimethytphthalete 

Acenaphthylene 

2,6-Dinitrotolucnc 

O-2' 
. I . . . . . - - - . - _ _ _ _ _ . _ . . . - .  

370u 

370u 

370u 

370u 

370u 

370u 

370U 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

18OOU 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

180W 
IS 

370u 

18OOU 

370u 

370u 

370u 

HPS030- 1 

O-2' 
. - . e  .  .  .  .  .  .  me.  

370u 

370u 

370u 

370U 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370u 

370U 

370u 

370u 

1800U 

370u 

370u 

370u 

2205 

370u 

370u 

370u 

3005 

370u 

370u 

18OOu 

370U 

1800U 

370u 

370u 

370u 

.  .  . . - . - . - - - 1 . - - - . . . - . - - - - . . . . . - . - . - . - . - . . - . . . - . - - - . . . . . - . . . . * . - . . -  



- -  -  
- .  C. -  * -  - . .  -  -  - - .  -  - - -  -  

CAMP LE. I- HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS 1N SOIL SAMPLES 

Concentration in us/kg 

CHART--SOIL-S3B 
_--_____..-__.--.....-.-....----...-.---------.--..--.----..--.--.--.--.-.--..-.--.-....-...--....--.--------.----..-....--...--.---.---.--.---. 

SE-21 SE-30 
.  . . - . - - - - . - - .  . - . . - - - - - - - . -  

HPSOZl-1 HPS030-1 

COMPUJND depth: O-2' O-2' 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4+initrototuene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2wathylphenol 

N-NitrosodiphenyLamine (11 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

ButylbentyLphthalate 

3,3'-Dichlorobenzidine 

Benro(a)anthracene 

Chrysene 

bis(2-EthylhexyOphthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzofa)pyrene 

Indeno(l,t,3-cdjpyrene 

Dibenz(a,h)enthracene 

Benro(g,h,iWerylene 

_-__.._._-_---______---..-.---.----.-*----------...-------.-.-.------.-.-------------.------------------.------..-. 

18OOU 18OOU 

370u 370u 

18OOU 18OOU 

18OOU 1800U 

370U 51J 

370u 370u 

370u 378U 

37ou 378U 

370u 370U 

1800U 1800U 

1800U 1800U 

370u 370u 

370u 370U 

370u 370u 

1800U 1800U 

370u 1lOJ 

370u 370U 

370u 370u 

370u 370u 

370u 3700 

370u 370u 

730u 740u 

370u 370u 

37OU 370u 

3700 370u 

370u 370u 

370u 370u 

370u 370u 

370u 370u 

37OU 370u 

370u 370u 

370u 370u 

(1) Cannot be separated from Diphenylamine 



CAMP LEJEUNE - HPIA 

INORCANICS IN SOIL SAMPLES 

Concentration in mg/kg 

CHART = SOIL-It 
__..__._.-.___..__..--.---..--..----.-..------.---.--..---------.-.---------.--------------.--.---------.--------------.-----------------..--.-- 

METALKOMPUJND 
.___--__-_.___ 

Aluninun 

Antimony 

Arsenic 

Barim 

Berylliun 

Cackniun 

Celciun 

Chrcmiun 

Cobalt 

Copper 

Iron 

Lead 

Magnesiun 

Manganese 

Hercury 

Nickel 

Potassiun 

Seleniun 

Silver 

Sodiun 

Thallius 

Vanadiun 

Zinc 

Cyanide 

SE-1 SE-6 se-10 
-.._._.-------_____--..--- --.*---.-.--- -~~~~~~~-_~-~ 

HPSOl-1 liPSOl- HPS06-1 HPSOlO-1 

(HPSDD-1) 

depth: O-2' O-2' O-2' O-2' 
_...__-----___-._--_---...-.-------.-.---------....--.--.-----.---------.-....--..--.--....----..----.---.-------.------.---. 

3590.00 

5.40UN 

0.55e 

6.008 

0.2ou 

0.808 

1450.00 

5.00 

1.408 

1.408 

1790.00E 

2.4ON* 

128.008 

3.80 

O.llU 

2.606 

124.006 

0.16U 

0.8OU 

120.008 

0.16UIJ 

5.208 

0.808 

0.6W 

4140.00 

5.908N 

0.500 

6.108 

O.l6U 

0.47U 

1660.00 

5.00 

0.938 

1.108 

2030.00E 

3,70N*S 

116.008 

2.50 

o.ow 

1.708 

127.008 

D.ZlBU 

0.62U 

297.008 

0.17Uu 

6.108 

1.408 

0.6W 

3400.00 3920.00 

7.40BN 9.6OBN 

0.66B 0.570 

6.008 19.608 

O.lN O.lW 

1.70 0.94 

4410.00 1830.00 

4.10 11.80 

1.40B 1.708 

1.008 4.90 

1790.0OE 2020.00E 

3.2ON* 56.90#% 

134.008 121.008 

2.90 7.70 

O.lOU o.ow 

l.70B 2.80B 

113.008 155.008 

0.39Bu 0.458 

D.6W l.lOB 

92.208 121.008 

0.18UU O.lWV 

4.60B 5.308 

1.208 32.30 

0.7ou 0.7ou 
. . 



CAMP LEJEUNE - HPIA 

INORGANICS IN SOIL SAMPLES 

Concentration in n&kg 

CHART = SOIL-12 
----_-_-_-_-----.-----.---...------.--------.--------..-------.-.----------------------------.-.--...----.-----------...----------- 

SB-11 SE-15 SB-20 
-.-me-.-~---- -*.I--.--*--- .~~~~~~~~~--- 

HPSOll-1 HPSOlS-1 HPSOZO-1 

HETAL/CCIMPCUND depth: O-2' O-2' O-2' 
---..__-____----_-_-...-.----.-----..----.----------------.-.-------.---.-----.-------------------.-.-------.--------...----------- 

Aluninun 1740.00 2180.00 4.1ou 
Antimony 6.50BN 5.4OBN 5.70BN 

Arsenic 0.3BU 1.408 0.43u 

Bariun 13.208 13.208 0.39lJ \ 
Berylliun 0.2ou O.lN 

Cackniun 3.00 1.20 

Calcim 19700.00 62700.00 

Chromiun 8.30 9.40 

cobalt 2.608 1.608 

Copper 2.008 8.90 

lron 509O.OOE 2050.00E 

Lead 3.60N% 84.80N*S 

Hagnesiun 1100.00 1210.00 

Manganese 155.00 16.00 

Mercury o.ow O.llU 

Nickel 2.8OB 2.406 

Potassiun 1190.00 125.008 

o.tou 

0.59i.l 

19.6OU 

0.598 

1.20B 

0.39B 

1.80UE 

2.30N* 

26.7Ou 

0.2ou 

0.09u 

2.20B 

167.008 

Seleniun 

Silver 

Sodiun 

Thalliun 
Vanadium 

Zinc 
Cyanide 

0.141 0.218 0.21u 

0.79U 0.7ou 0.988 

242.008 206.008 68.OOB 

O.lou O.lBLIu 0.21u 

2.608 5.908 0.59U 

19.10 61.20 2.508 
0.31u 0.79U 0.7ou . 



CAMP LEJEUNE - HPIA 

CHART = SOIL-13 
. . . . . . . . . . . . . ..--...... 

HETAL/CCMPOUHO 
. . . . . . . . . . . . . ..--.-...- 

Aluninun 

Antimony 

Arsenic 

Eariun 

BeryLLiun 

Cadmiun 

Calciull 

Chromiun 

cobalt 

Copper 

Iron 

Lead 

Nagnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

SiLver 

Sodiun 

Thalliun 

Vanadium 

Zinc 

Cyanide 

..--. 

____. 

LNORCANICS IN SOIL SAMPLES 

Concentration in mg/kg 

. . _ . _ . . _ . . . . . . . . . . . . _ _ _ 1 _ _ _ _ 1 _ _ ^ _ 1 _ _ _ _ _ _ . . . . . . . . . . - . . . - - . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SB-21 SE-30 
. . . . . . . . . . ..- . . . . . . . . . . . . . 

HPSOZl-1 HPS030-1 

depth: O-2' O-2' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5620.00 

7.50BN 

0.538 

11.008 

0.17U 

1.00 

7480.00 

7.20 

l.OOU 

3.306 

2840.00E 

36.60N*+ 

295 .OOB 

5.70 

O.llU 

2.608 

145.ooEl 

O.lSU 

0.6W 

103.008 

0.15u 

7.408 

8.70 

0.73.l 

3710.00 

6.30BN 

0.34u 

12.408 

0.16U 

1.30 

3360.00 

a.90 

1.108 

it.80 

4320.00E 

5.40N* 

163.00B 

37.90 

O.llU 

5.80B 

134.008 

0.248 

0.65U 

122.008 

O.l?UU 

4.800 

8.60 

0.7ou 

I 



CAMP LEJEUNE - HPlA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/L 

CHART = SOIL-T1 

._-_-----------.._....----------------...-----------.--------.-----------------.----------------------------------------------..------------------- 

SE-1 SE-2 Se-3 
_..-_______-----__._.-.--------------.....-----.-.-..-...-....-----------.--.--...-.-.-------------..-----.--------.-.--.-.....-------------------- 

HPSO1-2 liPSO1-3 HPSOZ-1 HPS02-2 HPS02-2D HPS03-1 HPS03-ID 

(HPSDD-2) (HPSOD-3) 

TCLP HETALS depth: 2-4' 4-6' O-2' 2-4' 2-4' O-2' O-2' 
____________________---~~.--*~~~~------~--~~~~..~~~-~~---~-~~~~~~-~~~.~~~~~~~-~~~~~~~~~~~~~~*~*~-~~.~~*-----~-~*--.~*~~~.*....-~.~~~~~~~~~-------~~ 

Arsenic 112.008 785.00E 100.008 7s.ooe 112.008 7s.OOB 92.008 

Bariun 334.00 201.00 153.008 255.00 584.00 382.00 244.00 

Cacknim 5.00e 3.oou 6.008 4.008 3.00Q 27.00 15.00 

Chromiun 5.008 6.006 5.008 3.008 6.008 5.008 4.008 

Lead 56.00B 56.008 41.00B 69.008 54.008 ?$‘.OOB 47.OOB 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou o.tou 0.2ou 

Selenim 121.OOBN 530,OOBN 65.00BN llO.OOBN 63.00UN 76.00BN 100.008N 

Silver 4.oou 4.oou 4.oou 4.oou 4.oou 4.oou 4.oou 

r: ‘--.:<~:3 . . m 
Pati 

I_ j&wKb/ -- -- .-- ----._ _. .- 

I’ 7’ * -::- * * : ” . 4 -2LC! !. ----.--. ----. - _. I. 



CAMP LEJEUNE - HPIA 

TCLP METALS 1N SOIL SAMPLES 

Concentration in ug/L 

CHART = SOIL-T2 
___.._................................................................-............~.~~..............~......................~...................... 

S-4 SE-5 
. . . . . . .._.............................. ._......................................-........-......-..................................................- 

HPSX-1 HPS04-2 HPS04-20 HPS04-3 HPSOS-1 HPSOS-2 HPSOS-3 

(HPSOD-4) 

TCLP METALS depth: O-2' 2-4' 2-4' Z-6, O-2' 2-4' 4-6' 
_............................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~............................ 

Arsenic 161 .OOB 111.006 101.00B 95.00B 86.008 122.008 120.008 

Beriun 306.00 188.008 166.ooe 240.00 210.00 277.00 231.00 

Cackniun 10.00 3.008 3.008 3.oou 3.008 3.oou 3.oou 

Chromiun 7.006 5.oofJ 4.008 4.OOB 5.008 6.OOB 4.008 

Lead 57.008 53.006 fO.OOB 70.008 65.008 53.00s 48.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 

Seleniun 75.OOBN 89.00BN 168.OOBN 130.00BN 63.OOUN 63.OOUN 113.00BN 

Silver 4.oou 4.oou 4.oou 4.oou 4.oOU 4.oou 4.oou 

- . 

i 



CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/L 

CHART = SOIL-T3 
__.-.-.__--._-...-..--.--------.---------- 

__.___.....___-___-_-....---- e-.-e....- ____---_.____-_-__-_..---.- _-..____._---__..-.......---------..-...------.--.-- 

sB-6 SE-7 
-.___.._.__.__--.-__----......------.------.--.-.-...---.--.--.. _..--___.____.__-___..------ 

ee..---- ___.*..______._____._-__---- __.._.__----______-..-- -em-..--- 

HPSc?+2 HPSO6-3 HPSOI-1 HPS07-2 HPS07-3 

TCLP METALS depth: 2-4' 4-6' O-2' 2-4' 4-6' 

___...____.__-_...__--.-----....-----------------..---...- ______---_-.________.-*----.-..-.--..-- -.__...__._-.-.-_._...----.---.-...--.- 
m.--..- m----e- -.-e---w-- 

Arsenic 12B.OOB 4o.oou 9O.OOB 48.006 109.008 

Eariun 191.008 207.00 191.008 158.008 186.008 

Cacbnim 3.000 7.OOB 8.008 3.oou 9.000 

Chromiun 3.008 5.008 3.008 3.000 4.008 

Lead 47.006 45.006 44.00B 45.008 44.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 

Seleniun 63.00UN 63.00UN 147.OOBN 75.00811 63.00uN 

Silver 4.oou 5.008 4.oOU 4.oou 4.oou 



-- - -- - - -- -. - - -- - .- - -- -- 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/l 

CHART = SOIL-14 
-_-___--_.._-.__--..-------.-.-.-....-....-.--..----.---.-----.-.---------------.----------..--..------.---.-----.-.-----.------.-....--.---------------.....--. 

SE-8 SE-9 SB-10 
_._--___.....__.-___-------.....-----.--.-------..--.--------..---------.----..-.------.-.-.-.-.--.--....-.-.---.-...----....-.-.-....---.-.----------....-.-..- 

HPSOB-1 HPSOB-2 HPS08-3 HPSO9-1 HPS09-2 HPSO9-3 HPSOlO-2 HPSOlO-3 

TCLP METALS depth: O-2' 2-4' 
.__.__...___......__..--...-. ,.~~.~~~~~---~. ---.-e-e- 

Arsenic 78.008 4o.oou 

Bariun 257.00 218.00E 

Cadmium 4.008 3.008 

Chromic 3.008 4.008 

Lead 42.000 27.OOU 

Mercury 0.2ou 0.2ou 

Seleniun lOO.OOBN 102.008 

Silver 4.oou 4.oou 

4-6' 
.ees..--.a 

54.008 

164.OOBE 

3.008 

3.oou 

39.00B 

0.2ou 

73.006 

4.oou 

O-2' 
____________--___.__--.-. 

58.008 

542.00E 

12.00 

5.008 

57.008 

0.2ou 

68.00B 

4.oou 

2-4, 
..-.-...--.l-..... 

62.008 

182.00BE 

3.oou 

4.008 

47.OOB 

0.2ou 

67.008 

4.oou 

4-6' 
.---.-._---.1._._.......-- 

58.008 

185.00BE 

3.006 

4.008 

30.008 

0.2ou 

94.008 

4.oou 

2-41 4-6' 
..-.--_...---.--....... 

9O.OOB 49.008 

173.OOBE 149.00BE 

3.oou 3.oou 

5.008 3.008 

45.008 63.008 

0.2ou 0.2ou 

70.008 75.008 

4.oou 4.oou 

. . . . . 



L. - -- - -- - ___ ‘- d Lb< - - -- .- ..-_.. - 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/I 

CHART = SOIL-T5 
--____.__.._---__-.---..-..-.----.----------------.--------.------ --..--....-------.-.....-.------.-..-----.-.------.---------------.-.----.--.--.- 

93-11 SB-12 
_________.__._..____------.-----...----..--.--------.--.-.------..---.----.---------------------------..-----..---------------.---.---.-------.---- 

HPSOll-2 HPSOll-3 HPSOll-30 HPSOlZ-1 HPSO12-2 HPs012-3 

(HPSOD-5) 

TCLP METALS depth: 2-4' 4-6' 4-6, O-2' 2-4' 8-10' 
______....._._______---...--.-..--.--.---------.------.---.-----------..---..------.---------..--.-*.----.----.-...-....-----.-..---.-...---.-...-- 

Arsenic 55.008 81.008 63.008 47.00P 50.008* 64.00Bf 

Beriun 268.00E lW.OOBE 299.OOE 210.00E 206.00E 181.00BE 

Cadmiun 4.008 4.008 3.oou 3.ODU 3.oou 3.oou 

Chromiun 3.008 7.000 6.008 9.OOB 9.00B lO.DDB 

Lead 70.008 45.008 30.008 48.008 34.008 27.008 

Mercury 0.2ou 0.2ou 1.00 0.2ou 0.2ou 0.2OU 

Seleniun 63.OOU 63.OOU 63.OOU 102.008 66.008 87.008 

Silver 4.ODU 4.oou 4.oou 4.oou 4.oou 4.oOU 



- -  - -  1- -  . -  P -  
- -_ .  

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/l 

CHART = SOIL-T6 
___--___...._-_..-...---....----.---..-.---.--------.-.---.-....--------------.*--.--..-...---...---.----------.-.-.-...-----.-.-.--.----.....-----.------..-..- 

SE-13 SE-14 SE-15 
__...._--_-______....-------------.-------------.-..-----.-.----..-.--.--------.------...---------------.--.-.-.....---.------------..-..---------------....---- 

HPS013-1 HPs013-2 HPS013-3 HPS014-1 HPS014-2 HPS014-3 HPS015-2 HPS015-3 

TCLP METALS O-2' 6-8' 8-10' 2-4' 4-6' 8-10' 6-8' 8-10' 

_-____.__--.-.---.._---.-.---.-.-------.-. .--.-.-a.-- _.__-___-_______-.._-.------------..... .--.w*-...~weea. 1..--.-.-. ..--.______...__..-.------.-... ,...mm.w--.m-- 

Arsenic 70.008 64.008 62.OOB 49.00B 62.OOB 4o.oou 59.OOB 72.00B 

Bariun 213.00 162.008 356.00 183.008 213.00 246.00 178.00BE 128.OOBE 

Caddun 3.OOB 3.008 3.008 5.OOB 3.008 6.008 3.008 5.008 

Chromiun 3.008 9.00B 7.008 6.008 7.008 4.008 6.008 4.008 

Lead 27.00U 27.OOU 27.OOU 40.008 46.008 27.OOU 48.008 41.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 

Seleniun 74.008 63.OOU 63.OOU 63.OOu 83.008 69.008 82.008 65.008 

Silver 4.oou 4.008 4.oou 4.oou 4.oou 4.oou 4.oou 4.oou 



._.. - - - .- _- ___ -~ --- 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/L 

CHART = SOIL-T? 
______..___---.-.---.-....--.----..--.-----.-.--------------.---..--..--.---.----.-.----....-...----..----.-..--.--------.-------.---.-----.---.-.- 

SE-16 s-17 
____---__.___.._.._.--...------....--.-----.-.---.------.---------------------.--.-----------------..--..-.--------.-----.------....---.-....------ 

HPSOl&1 HPSu16-2 HPS016-3 HPSOl?-1 HPSOlT-1D HPS017-2 HPSOlf-3 

(HPSOO-6) 

TCLP METALS depth: O-2' 6-8' B-10' O-2' O-2' 6-8' B-10' 
.___-.-._----.-_._...--.--.-..-..----.------..------ -_______.___.._-...-----------------.---------....-.--.-----..-.---...----....--------------... 

Arsenic 70.008 51.008 61 .OOB 117.008 102.008 66.008 58.008 

Bariun 148.008 179.008 161.008 331.00 363.00 165.008 167.008 

Cacfniun 5.008 3.oou 3.oou 4.008 6.00~ 4.008 5.008 

Chrmiun 4.008 6.008 6.OOB 7.008 6.008 6.008 6.008 

Lead 32.008 27.OOU 31.008 57.00B 80.008 27.OOu 31.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 0.2ou 

Seleniun 70.008 82.008 63.OOU 63.OOU 84.008 81.008 63. OOU 

Silver 4.oou 4.oou 4.008 4.oou 4.008 4.oou 4.oou 



y- - _- --. --- -.- _-. - - CL LS - - _-... - 

CAMP LEJEUNE - HPlA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/1 

CHART = SOIL-18 
_____-_-___-._-_-_--_______________I____---....------..--.-.----------.-----..-.--------......-.------.---------------------.---.-.----------------------------- 

W-18 SB-19 ?LI-20 
-__.___-____-._._--____________I________--...--------------.------------------..----------..------.---.---------------.-----.------------------.-------------.-- 

HPSO18-1 HPS018-2 HPS018-3 HPSOlP-1 HPS019-2 HPS019-3 HPS020-2 HPSo20-3 

TCLP METALS depth: 4-6' 6-8' 8-10' O-2' 2-4’ 

-.-....-----. ,._____------.__-------------- - - - - - e - e - - - . - .  .----__.__.______.__..--. ,~~~..~.~.~-~~. - m - - m - e m - - - - m  

Arsenic 79.008 81.006 100.008 80.008 90.008 

Bariun 174.008 152.008 163.008 245.00 178.008 

Cedmiun 5.OOB 4.000 4.008 3.008 3.008 

Chruniun 6.OOB 5.00B 5.ooe 6.008 10.008 

Lead 27.OOu 45.008 34.000 47.008 41.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 0.2OU 

Seleniun 87.008 74.008 63.OOu 63.OOU 114.008 

Silver 4.oou 4.oou 4.oou 5.008 4.oou 

8-10' 
-..I--*-...-.-.._.....---. 

75.008 

179.008 

5.008 

3.000 

fG.OOB 

0.2ou 

63.OOU 

4.oou 

6-8’ 
.  .  .  . . - . m . - m m - -  

4o.oou 

llO.OOBE 

3.oou 

4.008 

27.OOU 

0.2OU 

63.OOu 

4.oou 

8-10' 
_____-________ 

4o.oou 

121,OOBE 

3.008 

3.008 

27.OOU 

0.2ou 

63.OOU 

4.oou 



CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/l 

CHART = SOIL-19 
_______._.______...__--I----------.-------.---.---------------. -1--_--.----.-.------------.---.-------------------------...-----.-----.--.------------ 

SE-21 SE-22 \ 
______.._.......__-...-.--...--.--------.-.------------------------.-----.---.--------------...------.--.--*----.-.-.--------------.-----------.-.- 

HPSOZl-2 HPS021-3 HPS022-1 HPS022-1D 

(HPSOO-7) 

TCLP METALS depth: 2-4 4-6' O-2' O-2' 
__.__-_-.-_____---__------...-.-----.-----------.--------------------.--------------------- 

Arsenic 51.008 74.008 5a.ooe 111.008 

Bariun llO.OOBE 140.00BE 320.00NE 247.00NE 

CMhiUll 4.008 3.008 3.oou 3.oou 

Chromiun 3.oou 4.008 4.008 3.oou 

Lead 42.008 50.008 45.008 46.008 

Mercury 0.2ou 0.708 0.2ou 0.2ou 

Seleniun 63.OOU 86.006 63.OOU 63.OOU 

Silver 4.oou 4.oou 4.oou 4.oou 

PREPARED BY 

HPS022-2 HPSOZZ-3 

2-4' 4-6' 
.------------------_--------------------------------- 

137.008 4o.oou 

298.00NE 335.00NE 

3.oou 3.oou 

6.008 4.008 

49.008 49.008 

0.2ou 0.2ou 

63.OOU 63.OOU 

4.oou 4.oou 



--- __ -- - - - - -.-- -.- -- - __._ 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/t 

CHART = SOIL-T10 
__-__-__-__..__..._.______________I_____...-.-.------------.--.----.----..-.-..--------------.--.--------.------------------------.----.----.---... 

SB-23 SE-24 
____-----_______---_-------------.-----.-.-------------.----.-...-..----------------.--------------------.--------.------.--.----.-.----.---------- 

TCLP METALS depth: O-2' 2-4' 4-6' 
__...-----__------.-- ____--..-....__------. .___--_--- -.~~~~~~...~-~ 

Arsenic 160.008* 142.008* 73.oov 

Beriun 297.00E 236.00E 146.00BE 

Cacknim 16.00 3.008 4.008 

Chraniun 13.008 lO.OOB 8.008 

Lead 207.00 76.008 33.008 

Mercury 0.2ou 0.2ou 0.2ou 

Selenfun 106.006 79.005 133.006 

Silver 4.oou 4.oou 4.oou 

HPso23-1 HPS023-2 HPS023-3 HPS024-1 HPSOZG-1D HPso24-2 HPS024-3 

(HPSOO-9) 

O-2' O-2' 4-6' 6-B' 
.-----------..-_____----..-.--.-----.----.---------.--------------- 

92.008* 554.00* 4o.oou 42.008 

137.0OBE 136.00BE 232.00NE 223.00NE 

3.000 3.008 3.008 3.008 

10.008 7.008 5.008 4.008 

27.OOU 37.006 34.008 55.008 

0.2ou 0.2ou 0.2ou o.tou 

100.006 96.008 63.OOU 63.OOU 

4.oou 4.oou 4.oou 4.oou 



- -- --- -- - i- + _7 - -- - .._ 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in us/l 

CHART = SOIL-T11 
. . . . .._.........................................................................................................~.........~...~.~~........~.~.~~.~~ 

SE-25 SB-26 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... 

HPS025-1 HPS025-2 HPS025-3 HPS026-1 HPS026-1D HPS026-2 HPS026-3 

(HPSOD-8) 

TCLP METALS depth: D-2' 2-4' 6-8' O-2' O-2' 6-8' 8-10' 
. . . . . .."......‘..-.-............-............................~...---.--........................................................................... 

Arsenic 

Barium 

Cedmiun 

Chromium 

Lead 

Mercury 

Seienim 

SiLver 

4D.OOU* 

162.DOBE 

3.oou 

8.008 

39.008 

0.2ou 

67.008 

4.oou 

85.ODB* 

187.00BE 

3.oou 

9.008 

27.008 

D.ZOU 

63.OOU 

4.oou 

114.008" 

20D.DOE 

3.oou 

10.008 

29.008 

0.2ou 

141.008 

4.oou 

4o.oou 

596.00NE 

3.oou 

5.DOB 

38.008 

D.2DU 

63.OOU 

4.oou 

56.008 

609. OONE 

3.oou 

3.008 

47.008 

0.2ou 

63.OOU 

4.oou 

68.008 80.008 

176.00BNE 2Ol.OONE 

3.oou 3.008 

6.ODB 4.008 

28.008 57.008 

0.2ou 0.2ou 

63.OOu 63.OOU 

4.oou 4.oou 



_. - -. -- - -- - --- - - --- -- -- 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/l 

CHART = SOIL-T12 
. ..________--___..._________________I___..-.-----.....-..-.-----..-----.----.---.-----...--.--..-..---.--------...-----..------------- 

SE-27 58-28 
_._.____.._..~____._..~~~~.~.-.-~-~..~~~.....~-----...~---.--.-.-.-~~.~.-..-----.------.~~~...-...~-...~------~~~~.~~~~-..~~.~~.~-~~~- 

HPS027-1 HPS027-2 HPS027-3 HPS028-1 HPS028-2 HPS028-3 

TCLP METALS depth: 2-4' 4-6' 8-10' O-2' 2-4' 8-10' 
___.________....__..---.----..-.------..---....-----.----.....-..----..---.-.--..-----..-----------....-------------.-----.--....--..- 

Arsenic 

Barimi 

Cadmiun 

Chromiun 

Lead 

Mercury 

Seleniun 

Silver 

SO.OOB* 

174.OOBE 

3.oou 

9.008 

27.OOU 

0.2ou 

116.008 

4.oou 

PO.OOB* 

143.00BE 

3.oou 

10.008 

55.008 

0.2ou 

109.008 

4.oou 

46.008* 

196.00BE 

3.oou 

8.008 

59.008 

0.2ou 

123.008 

c.oou 

64.oolP 

146.00BE 

3.oou 

11.008 

39.008 

o.zou 

115.0OB 

4.oou 

4o.oou* 

184.00BE 

3.oou 

8.008 

33.008 

0.2ou 

147.008 

4.oou 

102.008* 

165.00BE 

5.008 

9.00B 

55.OOB 

0.2ou 

119.008 

4.oou 



_- .-7- -- - - - - J - - -- L ---- - - 

CAMP LEJEUNE - HPIA 

TCLP METALS IN SOIL SAMPLES 

Concentration in ug/L 

CHART = SOIL-113 
. . . . . . . . . . . . . . . . . . . . . . . ..~~..~.......~...........---------------...-----.-.----------.----.............~............................~.....~~....... 

SE-29 SE-30 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...-......-.-.-... . . . . . ..~.~-...~..........................~...~.~~~~~-~.~.......~....~~~.~.......-. 

HPS029-1 HPS029-2 HPso29-3 HPS030-2 HPS030-3 

TCLP METALS depth: O-2' 2-4' 10-12' 2-4' 
. . . . . . . . . . . . . . . . ..-. . . . . . ..~............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Arsenic 48.008 4o.oou 4o.oou 49.008 

Bariun 549.00NE 400.00NE 200,OONE 135.00BE 

Cackniun 3.oou 3.oou 3.oou 3.oou 

Chromiun 3.008 4.008 4.008 3.oou 

Lead 40.008 42.000 60.008 43.008 

Mercury 0.2ou 0.2ou 0.2ou 0.2ou 

Seleniun 63.OOU 63.OOu 63.OOU 63.OOU 

Silver 4.oou 4.oou 4:oou 4.oou 

10-12' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4o.oou 

130.00BE 

4.008 

6.008 

27.008 

0.2ou 

107.008 

4.oou 



PESTICIDE/PCB 

--7-w- 5- -I :r - ---v -. .-.. --- . ..- . 

CAMP LEJEUNE - HPIA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

depth: 

SE-1 

----..-..-----------______I_____________.---.----.-- 

tIPSOl- tIPSOl- HPSOl-2 HPSO1-3 

(HPSOD-1) 

O-2' O-2' 2-4' 4-6' 
. ..___...____-----.----.--.----------.-------......---------------.---.-----.---..-.-..-----------..- 

alpha-BHC 9.ou 

beta-BHC P.OU 

de1 ta-BHC 9.ou 

gamwLlHC (Lindane) 9.ou 

Heptachlor 9.ou 

Aldrin 9.ou 

Heptachlor epoxide 9.ou 

EndosuIfan I 9.ou 

Dieldrin 18u 

4,4'-DDE 18U 

Endrin 18U 

Endosulfan II 18u 

4,4'-ODD 18U 

Endosulfan sulfate 18U 

4,4'-DDT 18U 

Hethoxychlor 9ou 

Et-&in ketone 18U 

alpha-Chlordane 9ou 

ganma-Chlordane 9ou 

Toxaphene, 180U 

Aroclor-1016 9ou 

Aroclor-1221 9ou 

Aroclor-1232 9ou 

Aroclor-1242 9ou 

Aroclor-1248 9ou 

Aroclor-1254 180U 

Aroclor-1260 18OU 

8.9U 

8.9U 

8.9U 

8.9U 

8.9U 

8.9U 

8.9U 

8.9U 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

89U 

18U 

89U 

89U 

180U 

89U 

89U 

89U 

89U 

89U 

ISOL) 

180U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

18U 

18U 

18U 

18U 

18U 

18lJ 

mu 

92U 

18U 

92U 

92U 

180U 

92U 

92U 

92u 

92U 

92U 

180U 

180U 

9.2u 

9.2U 

9.2u 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

l&J 

18U 

18U 

18U 

lau 

18u 

18U 

92u 

18U 

92U 

92U 

180U 

92U 

92U 

92U 

92U 

92u 

18OU 

180U 

SE-2 
_--._-_--..._------.______________f..._ 

HPSOZ-1 HPS02-2 HPS02-2D 

(HPSOO-2) 

O-2' 2-4' 2-4' 
___._....----.-_..--..----.----.------.- 

8.9U 

8.9U 

8.9U 

8.5W 

8.90 

8.9U 

a.9u 
8.9t.I 

18U 

18u 

18U 

18U 

1BU 

18U 

l&J 

89U 

18U 

89tJ 

89U 

18Ou 

89U 

89IJ 

a9u 
89U 

89U 

180U 

18Ou 

9.3u 

9.3u 

9.3u 

9.3u 

9.3u 

9.3u 

9.3u 

9.3u 

19U 

19U 

19U 

19U 

19U 

19U 

19U 

93u 

19lJ 

93u 

93u 

190u 

93u 

93u 

93u 

93u 

93u 

19OU 

19ou 

9.5u 

9.5u 

9.5u 

9.N 

9.5u 

9.5u 

9.su 

9.5u 

lpu 

1w 

19u 

19U 

1w 

1w 

1w 

9% 

1w 

95u 

95u 

19ou 

9su 

95u 

9% 

%U 

95u 

190U 

19OU 



CAMP LEJEUNE-HPIA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P2 
._.______._.....-._..-.-.---.-----.----------.----------.------.------.--------------.-------.--------.--------------.---.------------.--....-.- 

SE-3 SE-4 
-_-^--.--..--.--..---.---- ---_-.______.._.._______________________.--.-------- 

HPS03-1 

PESTICIDE/PCB 
. . . . . . . . . . . ..__.._...-.. 

alpha-BHC 

beta-BHC 

delta-BHC 

gas-ma-EHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Et-bin 

Endosulfan fl 

4,4'-DDD 

Endosulfan sulfate 

4,4'-ODT 

Methoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordane 

Toxaphene 

Aroclor-1616 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1284 

Aroclor-1260 

depth: O-2' 
....-..-___..--_-___----- 

8.W 

8.W 

8.W 

8.W 

8.W 

8.9U 

8.9U 

8.W 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

89U 

18U 

89U 

89l.f 

18OU 

89LL 

89U 

89U 

89I.f 

89U 

18OU 

18OU 

HPS03-10 

(HPSOD-3) 

O-2' 
.-...e.-m-.m.m 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

9ou 

18U 

9ou 

9ou 

18OU 

9ou 

9ou 

9ou 

9ou 

9ou 

18OU 

18OU 

HPSOG-1 HPSO4-2 HPSO4-2D HPSO4-3 

(HPSOD-4) 

O-2' 2-4' 2-4' 4-6' 
.--.-.---.------.------...-..-.--......-..-------.-.-----------. 

8.W 9.ou 9.3u 9.4u 

8.9U 9.W 9.3u 9.4u 

8.9U 9.ou 9.3u 9.4u 

8.oU 9.w 9.3u 9.4u 

8.9U 9.W 9.3u 9.4u 

8.9U 9.ou 9.3u 9.4u 

8.W 9.ou 9.3u 9.4u 

8.9U 9.ou 9.3u 9.4u 

18U 18U 1W 19U 

18U 18U 19U 19U 

18U 18U 19U 19lJ 

18U 18U 19U 1W 

18LI 18U 19U 1W 

18U 18U 19U 19U 

18U 18U 19U 19U 

89U POLL 93u 94u 

18U 18U 19U 1w 

SW 9ou 93u 94u 

SW 9ou 93u 94u 
18OU 18OU 19ou 190u 

SW 9ou 93u 94u 
SW 9ou 93u 94u 

SW 9ou 93u 94u 
SW 9ou 93u 94u 
SW 9w 93u 94u 
18OU 18OU 19ou 19w 

18W 18OU 19ou 19W 



.- -- -, .- __- __-- -.- - . . 
-r - 1;1 c - k-9 - -r I, -- --_ -_ 

CAMP LEJEUNE - HPIA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P10 
.--_______---.--__.....----..*------....------------.-.-----.---.--.---..--------.---.-.---.--.---.-.-----.----.----..------------- 

m-19 SE-20 
__..___--_-_--____-------------.---.-.- --------..----__--------------.-.------ 

HPSOlP-1 HPS019-2 HPS019-3 HPSOZO-1 HPS020-2 HPS020-3 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epcxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Rethoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordane 

Toxaphene 

Aroclor-1016 

Ardclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1234 

Aroclor-1260 

13u 

13u 

13u 

13u 

13u 

13u 

13u 

13u 

26U 

26U 

26U 

26U 

26U 

26U 

26U 

13ou 

26U 

130u 

13ou 

26OU 

13ou 

13ou 

13ou 

13ou 

13ou 

26OU 

26OU 

8.9U 

8.9U 

8.W 

8.9U 

8.W 

8.9U 

8.9U 

8.9u 

18U 

18U 

18U 

18U 

18U 

18U 

MU 

89U 

18U 

89U 

89U 

18OU 

89U 

89U 

89U 

89U 

890 

'a? 
18OU 

8.9U 

8.9U 

8.9U 

8.W 

8.W 
8.W 
8.W 
8.W 
18U 

18lJ 

18U 

18U 

18U 

18U 

18lJ 

8W 
18u 

8W 
8W 
18Ou 
8W 
8W 
8W 
8W 
8W 
18OU 

18OU 

8.4u 
8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

17U 

17U 

17U 

17U 

IN 

IN 

17lJ 

84U 

IN 

84U 

84U 

17ou 

84U 

84U 

8-W 

84U 

84U 

17ou 

17ou 

9.ou 
9.ou 
9.ou 
9.ou 
9.ou 
9.ou 
9.ou 
9.w 
l&l 

18U 

l&J 

18U 

18U 

18U 

l&T 

9Ou 
18u 

9ou 
9ou 
18DU I 

9ou 
9011 
9Ou 
9Ou 
9ou 
18OU 
18OU 



CAMP LEJEUNE - HPIA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P11 
.__--______._.____..__11_______1__1_____-*---.----------.--------------.----------------.---------------------------.--------------------------- 

SB-21 SE-22 
-___.________---.__-----------.-------- -.-----------_1-.-------.----------.--.------------- 

HPSOZl-1 HPSOZl-2 HPS021-3 HPS022-2 HPSOZZ-3 HPSOZZ-1 HPS022-1D 

(HPSCD-7) 

O-2' O-2' 
.-I--.-_--_---..--_...--.-.--------...--. 

9.2U 9.2U 

9.2U 9.2U 

9.2U 9.2U 

9.2U 9.20 

9.2U 9.20 

9.2U 9.2U 

9.2U 9.2U 

9.2U 9.2U 

18U 18U 

18U 18U 

18LL 18U 

18U 18U 

18u 18U 

1sU l&J 

18U 180 

92U 92U 

18LL 18U 

92U 92U 

92U 92U 

18OU 18OU 

92U 92U 

92U 92U 

92U 92U 

92U 92U 

92U 92U 

18OU 18W 

18OU 18DU 

PESTICIDE/PCE depth: O-2' 
. . . . . ..--.-----_---..-.---.---....--... -..--..---. 

alpha-BHC 8.9U 

beta-BHC 8.W 

delta-8HC 8.41 

gamna-BHC (Lindane) 8.9U 

Heptachlor 8.W 

ALdrin 8.9U 

Heptachlor epoxide 8.9U 

Endosulf6n I 8.9U 

Dieldrin 18U 

4,4'-DDE 18U 

Endrin 18U 

Endosulfan 11 18U 

4,4'-DDD 18U 

Endosulfan sulfate 18U 

4,4'-DDT 18U 

Methoxychlor 89U 

Endrin ketone 18U 

alpha-Chlordane 89u 

gama-Chlordane 89U 

foxaphene 18OU 

Aroclor-1016 89U 

Aroclor-1221 89U 

Aroclor-1232 89U 

Arocldr-1242 8W 

Aroclor-1248 89U 

Aroclor-1234 18OU 

Aroclor-1260 18OU 

2-4' 
. - a - . . . - .  

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

18U 

18U 

18U 

18U 

18U 

18U 

18u 

92U 

18u 

92U 

92U 

18OU 

92U 

92U 

92U 

92U 

92U 

18OU 

18OU 

4-6' 
--.-me---.. 

1ou 

1ou 

1W 

1ou 

1ou 

1W 

1OU 

1w 

2ou 

2w 

2w 

2w 

2w 

2w 

2w 

low 

2w 

low 

1oou 

2oou 

1oou 

1oou 

tow 

1oou 

1oou 

2oou 

2ow 

2-4' 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

18U 

18U 

l&J 

18iJ 

18u 

18U 

18U 

9ou 

18U 

9w 

9w 

18OU 

9ou 

9w 

9ou 

9ou 

9ou 

18OU 

18OU 

4-6' 
, - - - - . - - - . m . . e e  

1ou 

1ou 

1ou 

1w 

1w 

1ou 

1ou 

1w 

21u 

21u 

21u 

21u 

21u 

21u 

21u 

1oou 

2lU 

low 

low 

210u 

low 

1oou 

1oou 

low 

low 

2lOU 

2lOU 



- -- -_ I- - 
-- -L--P v- -1 - .-,. -- -- _- ._ ,- 

CAMP LEJEUNE - HPIA 

PESTICSDES IN SOlL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P12 
.______--------___._-.------.------......---..-.--.-.-----..-...--.-..---..--.--.-----------------------------------*------.---.-----------.---- 

Se-23 SB-24 
.----..---.._.____--.-.-----.-----.---- ------..-.--._.-_1_.-----.-...---.-...-----.--..--.- 

HPS023-1 HPS023-2 HPS023-3 HPS024-1 HPS024-1D HPS024-2 HPSo24-3 

(HPSDD-9) 

PESTiCIDE/PCB depth: O-2' 2-4' 4-6' O-2' O-2' 4-6' 6-8' 
_.-.____..--_--1__._..---.-----.----...-----------.---.------.----------....--------.--------------....-.-.-.-.-----.---..---....----------.---- 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHC (Lindane) 

Heptachlor 

ALdrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan suLfate 

4,4'-DDT 

Hethoxychlor 

Endrin ketone 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

8.9U 

8.W 

8.9U 

8.9U 

8.W 

8.9U 

8.9U 

8.9U 

92 

78 

18U 

18U 

18U 

18U 

40 

89U 

18U 

890 

89U 

180U 

89U 

8W 
8W 
8W 
8W 
180U 

18OU 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

18U 

18U 

18U 

18U 

18U 

180 

18U 

92U 
18U 

92U 

92U 

18OU 

92U 

92U 

92U 

92U 

92U 

18OlJ. 

1800 

8.N 
8.N 
8.7U 
8.N 
8.N 
8.N 
8.N 
8.N 
17U 
17U 

17U 

17U 

17U 

17U 

17U 

87U 

17U 

8N 

87U 

17OU 

8N 

87U 

8N 

8N 

IN 

170u 

170U 

8.6U 
8.6U 
8.6U 
8.6U 
84 
8.6U 
8.6U 
8.6U 
17U 

1N 

17U 

17U 

17U 

1N 

17U 

86U 

1N 

86u 

86u 

170u 

86u 

86U 
8&J 
86U 
86U 
170u 

170u 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

17U 

1N 

17U 

1N 

17U 

VU 

17U 

84U 

17U 

84U 

84U 

170u 

84U 

84U 

84U 

84U 

84U 

170u 

17ou 

8.W 
8.W 
8.W 
8.90 
8.W 
8.W 
8.90 
8.W 
18U 

18U 

18U 

18U 

18U 

18U 

18U 

8W 
18U 
8W 
8W 
180U 

8W 
8W 
8W 
8W 
8W 
18OU 
180U 

9.1u 
9.1u 
9.1u 
9.1u 
9.1u 
9.lU 
9.w 
9.1u 

18U 

18U 

18U 

18U 

18U 

18LI 

18U 

910 

18u 

91u 

91u 

180U 

91u 

91u 

91u 

91u 

91u 

18OU 

180U 



CAMP LEJEUNE - HPlA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P13 
__.__----_----.___-..---.-----------....---------.----.----.--------.---.------.----.--.---.------...---------.---------------.--..-..-..-.----- 

SB-25 SE-26 
.._____--__--_____.-..-----.--.-------- ---.-_-.---_-___..--..------------...-------.-..-..- 

HPS025-1 HPS025-2 HPSOtS-3 HPS026-1 HPS026-1D HPSo26-2 HPS026-3 

(HPSOD-8) 

PESTICIDE/PC6 depth: O-2' 2-4' 6-8' O-2' O-2' b-8' S-10' 
__.-._.....__.._.-_----......----.-------.--....-.-.--.-----..-----------.--.-.-----------..------------------------.-------.---------.---.--... 

alpha-BHC 8.4U 

beta-BHC 8.4U 

delta-EHC a.4u 

gam-BHC (Lindane) 8.4U 

Heptachlor 8.4U 

Aldrin 8.4U 

Heptachlor epoxide 8.4u 
Endosutfan I 8.4U 

Dieldrin 17u 

4,4'-DDE 1N 

Endrin 1N 

Endosulfan II 17U 

4,4'-DDD 17U 

Endosulfan sulfate 17U 

4,4'-DDT 17U 

Hethoxychlor 84U 

Endrin ketone 17U 

aLpha-Chlordane 84U 

game-Chlordane 84U 

Toxaphene 17DU 

Aroclor-1016 84U 

Aroctor-1221 84U 

Aroclor-1232 84U 

Aroclor-1242 84U 

Aroclor-1248 84U 

Aroclor-1254 170u 

Aroclor-1260 170u 

8.5u 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

8.Su 

17u 

17U 

17U 

17U 

1N 

1N 

17u 

850 

17U 

850 

85U 

17Du 

85U 

85U 

85U 

8% 

8% 

170u 

170u 

8.W 
8.W 
8.9U 

8.W 

8.9u 
8.9U 

8.W 

8.W 

18U 

l&J 

1aL.l 

18U 

18u 

18u 

MU 

89u 
18U 

89u 

89U 

18OU 

8W 

89U 

89U 

89U 

89u 
18OU 

18DU 

8.4U 

8.4U 

a.4u 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

17U 

17U 

17U 

17U 

1N 

17U 

17U 

a4u 

17U 

84U 

84U 

17DU 

84U 

84U 

84U 

84U 

84U 

17DU 

17DU 

8.4U 

a.4u 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

8.4U 

17u 

1N 

1N 

1N 

17U 

1N 

17U 

84U 

1N 

84U 

84U 

170u 

84U 

84U 

84U 

84u 

84U 

170u 

170u 

9.2u 

9.2U 

9.2U 

9.2u 

9.2U 

9.2U 

9.2U 

9.2U 

18U 

l&J 
18U 

18u 

18U 

18U 

18U 

92U 

l&J 

920 

92U 

18DU 

92u 

92U 

92U 

92U 

92U 

18OU 

18OU 

9.ou 

9.ou 

9.w 

9.ou 

9.ou 

9.ou 

9.DU 

9.ou 

18u 

l&J 

l&J 

18U 

18u 

18U 

18U 

9DU 

18U 

9ou 

9ou 

18DU 

9ou 

9DU 

9Du 

9ou 

9ou 

18W 

iaou 



, 

CAMP LEJEUNE - HPIA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOIL-P14 
~.~~~~~~~~~.~..~.~~~~~~~~~~~~~~~~~~.~.~~~.~.~~.~..~~.....~~~~~~~~.~...~.~.~.~.-..~~..~~~~~~.~.......~~...~...~~~..~~~.~....~.~~~.~~ 

SE-27 SB-28 
--.-.-.-.----.-_----__I________________ . . . . . . . . .._......_--.~-~-~~.~-----.~--~ 

HPS027-1 HPS027-2 HPS027-3 HPS028-1 HPS028-2 HPS028-3 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan 1 

Dietdrin 

4,4'-DDE 

Endrin 

Enclosulfan II 

4,4'-DDD 

Endosutfan sulfate 

4,4'-DDI 

Hethoxychtor 

En&in ketone 

alpha-Chlordanc 

gamna-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroctor-1242 

Aroclor-1248 

Aroctor-1254 

Aroclor-1260 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

8.5U 

17U 

17U 

17U 

1N 

17U 

1N 

1N 

85U 

17U 

85U 

85U 

170u 

85U 

85U 

85U 

85U 

85U 

170u 

17DU 

8.7U 

8.N 

8.N 

8.N 

8-N 

8.N 

8.7U 

8.N 

17U 

17U 

17U 
17U 

17U 

17U 

1N 

87U 

17U 

87U 

87U 

170u 

87U 

87U 

87U 

87U 

87U 

170u 

17oti' 

9.N 

9-N 

9.N 

9-N 

9.N 

9-N 

9.N 

9.N 

19U 

19U 

19u 

lpv 

1W 

19U 

1W 

97U 

19U 

97U 

97U 

19ou 

97U 

97U 

9N 

9N 

97U 

19ou 

19ou 

8.6U 

8.6U 

8.6U 

8.6U 

8.6U 

8.6U 

8.6U 
8.6U 

17U 

17U 

17u 

17U 

17U 

17U 

17U 

86U 

17U 

86U 

86U 

17DU 

86U 

86U 

86U 

86U 

170u 

170u 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

18U 

18U 

18u 

18U 

18lJ 

18U 

18U 

88U 

18U 

88u 

f!fYJ 

180U 

88u 

88u 

88u 

88lJ 

88u 

180U 

180U 

9.N 

9-N 

9-N 

9-N 

9-N 

9.N 

9.N 

9.N 

19U 

1W 

lpu 

19U 

19U 

19U 

19U 

97U 

19U 

97U 

97U 

19ou 

97U 

9N 

97U 

ON 

97U 

190u 

19ou 



__ .  ._ _ - ._ -  __-e - -  
- - .  2-- -  -  -  .  .  . . - -  - -  .__._ -_ - .  - . . -  - - -  

CAMP LEJEUNE - HPJA 

PESTICIDES IN SOIL SAMPLES 

Concentration in ug/kg 

CHART = SOJL-PI5 
____________.__-_-__-------------.-.-...-..-.-..--.-.----.-------.---.-------.-----------------.---..--------.--------------------- 

SE-29 SB-30 
-_______---_-_______.--.-----------.--- --_-_.._.._--_____---..-.--------..-..- 

HPS029-1 HPS029-2 HPSOZP-3 HPS030-1 HPS03D-2 HPS030-3 

PESTJCJDE/PCB depth: O-2' 2-4' 10-12' O-2' 2-4' 10-12' 
___________.__.._---------.------------..----.-----------------------------..-----------------------.------------------------------ 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan J 

Dieldrin 

4,4'-DDE 

Endrin 

Ecdosutfan JJ 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Hethoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

9ou 

18U 

9ou 

POU 

180U 

9ou 

9ou 

9DU 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

8.8U 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

88U 

18U 

88U 

88U 

180U 

88U 

88U 

88U 

88u 

88U 

18DU 

180U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

9.2U 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

92u 

18U 

92U 

92U 

180U 

92U 

92U 

92U 

92U 

92U 

18OU 

180U 

9.DU 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.DU 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

9ou 

18u 

9ou 

9ou 

180U 

9ou 

9ou 

9DU 

9ou 

9DU 

18DU 

18DU 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

9.ou 

18U 

18U 

18U 

18U 

18U 

18U 

18U 

9ou 

18u 

9ou 

9ou 

18DU 

9ou 

9DU 

9ou 

9ou 

9ou 

18DU 

180U 

9.6U 

9.6U 

9.6U 

9.0-J 

9.6U 

9.&J 

9.&l 

9.&J 

19LJ 

19U 

19U 

19lJ 

19u 

1w 

19U 

96U 

19Ll 

96U 

9&J 

19DU 

9f5U 

96U 

9&J 

96LJ 

96LJ 

19DU 

190u 



GROUNDWATER DATA 

SHALLOW WELLS 



- .- --. ---_ __. _--- _ ,.-- -- _-.. -_ - _ . _ - _ 

CAMP LEJEUNE - HPIA 

VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPVOLl upBb\hp-vol.url (1) 
-___-_._._....._.---...-.-..-.---.*.......-......-.....-.--......--..........-.......-....-......-----.--.......-..--.-...--.....-.....-...--..- 

HPGW4-ID 

CCMPOUND HPGUl HPG!JZ HPGW3 HPGIJG-1 (CUDUPS) HPGW5 HPGlJ6 HPGU7 
___~~~.~.....~_~~~~~~.~..~...~..~.......~~~~~~~~..~~.....~.~..~~-~~~~~~~~~.~.......~.~~~.......~~~~~~~~~~~..~~.....~~.....~~.~~~.~~~~~~~..~..... 

Chloromethane 

Brunomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethsne 

Carbon Tetrachloride 

Vinyl Acetate 

Brcmodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibranochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dkhloropropene 

Bromoform 

4-Hethyl-2-Pentenone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenrene 

Styrene 

Xylene (total) 

lo.u 

lo.u 

1o.u 

lo.u 

5.U 

10.J 

5.U 

5.u 

5.u 

73. 

5.U 

5.U 

lo.u 

5.u 

5.u 

lo.u 

5.U 

5.u 

5.U 

91. 

5.u 

5.u 

5.U 

5.u 

5.U 

lo.u 

lo.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.U 

5.u 

lo.u 

lo.u 

lo.u 

lo.u 

5.U 

lo.u 

5.u 

5.U 

5.u 

5.u 

5.u 

5.u 

lo.u 

5-U 

5.U 

lo.u 

5.u 

5.u 

5.U 

5.U 

5.u 

5.u 

5.U 

5.U 

5.U 

lo.u 

lo.u 

5.U 

5.u 

5.u 

5.U 

5.U 

5.u 

5.U 

lo.u 

lo.u 

1o.u 

lo.u 

5.u 

lo.u 

5.U 

5.u 

5.U 

5.U 

5.u 

5.u 

1o.u 

5.U 

5.u 

lo.u 

5.U 

5.U 

5.U 

5.U 

5.u 

5.U 

5.U 

5.u 

5.U 

1D.U 

lo.u 

5.u 

5-U 

5.u 

5.u 

5.U 

5.u 

5.u 

lo.u 

lo.u 

lo.u 

1o.u 

5.U 

40. 

5.U 

5.U 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.U 

5.u 

1o.u 

5.u 

5.u 

5.u 

.9J 

5.u 

5.U 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5.U 

5.U 

5.u 

5.u 

5.u 

5.u 

5.U 

lo.u 

lo.u 

lo.u 

lo.u 

2.5 

26. 

5.u 

5.u 

5.U 

.6J 

5.U 

5.U 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.U 

1.J 

5.u 

5.U 

5.U 

5.U 

5.u 

lo.u 

lo.u 

5.u 

5.U 

5.U 

5.u 

5.U 

5.u 

5.u 

lo.u 

10.0 

lo.u 

lo.u 

3.85 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.U 

5.u 

5.U 

5.U 

lo.u 

lo.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.U 

5-u 

lo.u 

lo.u 

lo.u 

lo.u 

3.85 

lD.U 

5.u 

5.U 

5.u 

5.u 

5.u 

5.U 

lo.u 

5.U 

5.u 

lo.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.u 

5.U 

5.U 

5.u 

1o.u 

lo.u 

5.u 

5.U 

5.u 

5.U 

5.U 

5.u 

5.U 

lo.u 

1D.U 

lo.u 

lo.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.U 

5.u 

lo.u 

5.U 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.U 

lo.u 

lo.u 

5.u 

5.U 

5.U 

5.U 

5.U 

5.u 

5.U 



I  
t  

CAMP LEJEuht - HPIA 

VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in w/l 

CHART = HPVOL3 
-....*--.--.......-.................--...---................................................................................rP""'"":r"!:url...'f! 

COMPOUND HPGU15 HPCW16 HPCU17-1 HPGW19 HPGWZO HPCW21 HPGU22 HPGW23 
----______------____-----------.---.-.--.-.------..---.----------.------------.----------..---------------.----.-.-*---.---------..---...---.-.. 

Chlorcmethane 

Bromomcthane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

ChLoroform 

1,2-Dichtoroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachtoride 

Vinyl Acetate 

Bromdichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichtoropropene 

frichloroethene 

Dibrornochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Brcmoform 

4-Methyl-2-Pentanone 

2-Hexanone 

tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenrene 

Ethylbenzene 

Styrene 

Xylene (total) 

lo.u 

lo.u 

lo.u 

lo.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

7. 

5.u 

5.u 

lo.u 

5.u 

5-u 

lo.u 

5.u 

5.u 

5.u 

4.5 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

lo.u 

lo.u 

lo.u 

lo.u 

5.u 

lo.u 

5-u 

5.u 

5.U 

5.U 

5.u 

5.U 

lo.u 

5.u 

5.0 

lo.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5.u 

5.U 

5.u 

5.u 

5.U 

5.u 

5-u 

10.0 

lo.u 

lo.u 

lo.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5-u 

5.u 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

lD.U 

lD.U 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

lo.u 

lo.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

.8J 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

2.J 

5.u 

5.U 

5.u 

5.u 

5.u 

lo.u 

10-u 

2.J 

5.U 

5.u 

5.U 

5-u 

S.U 

5.u 

1o.u 

lo.u 

10-u 

10-u 

.9J 

lo.u 

2.J 

5.u 

5.u 

5-u 

5.u 

5.u 

lo.u 

5.u 

5.u 

10-u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5-u 

5.u 

lD.U 

lD.U 

5.u 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

lo.u 

lo.u 

4.J 

4.BJ 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.U 

5.u 

5.u 

3.5 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

5.u 

5.u 

5.u 

5-u 

.9J 

5.u 

5. 

lo.u 

lo.u 

lo.u 

lo.u 

9. 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

8.~ 

lo.u 

5.u 

lo.u 

5. 

5.u 

5.u 

8900. 

5.u 

5.u 

lo.u 

5.u 

5.U 

lo.u 

5.u 

5.u 

5.u 

3700. 

5.u 

5.u 

24. 

5.u 

5.u 

lD.U 

lo.u 

5.u 

5.u 

13. 

5.u 

9. 

5.u 

41. 



- . 

CAMP LEJEUNE - HPIA 

VOLATILE ORGANIC COMPOUNDS 1N GRWNDUATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPVO14 wpBb\hp-vol.url (4) 
--̂ .______----____._-----.---.-------.....----.---.------.-..-.-.----------------------.-----------.----------------...---------..-.---------... 

HPCU26D 

COMPOUND HPGUZd-1 HPGU25 HPGu26 (GUDUPB) HPGW29 2lCWl 22GUl 22GU2 
_.._____-_.._.___._--.-....--.-----...-..----.--------------.-- -.---.-.----.----.-------.-..---.---.----.---------------------.--.-------------- 

Chloromethene 

Brcmomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

chloroform 

1,2-Dichloroethane 

t-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

6runod~chloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dfbrcmochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-DichLoropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

1o.u 

1o.u 

25000.u 

lo.u 

5.u 

lo.u 

7. 

65. 

5.u 

42000.D 

5.u 

.8J 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

180. 

5.u 

3.5 

3.5 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

13. 

5.u 

3.5 

5.u 

10. 

1o.u 

1o.u 

lo.u 

1o.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1D.U 

5.U 

5-u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

5.u 

5.U. 
5.u 

5.u 

5.u 

lo.u 

lD.U 

10-u 

1o.u 

3.5 

7.85 

2.J 

5.u 

5.u 

5.u 

5.u 

5.u 

IOU 

5.u 

5.U 

1o.u 

5.0 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

lo.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

1D.U 

1o.u 

1o.u 

5.u 

6.65 

8. 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

10-U 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

10.0 

5.u 

5.u 

5.u 

5.u 

5.u 

5-u 

5.u 

1o.u 

1o.u 

1o.u 

lo.u 

.9J 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

10-u 

1o.u 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

lo.u 

1o.u 

1o.u 

1o.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5-u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

IOU 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

1o.u 

1o.u 

lo.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

110.8 

1o.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.J 

5.u 

5.u 

7900. 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

16000. 

5.u 

19OO.J 

5.u 

9800. 

1D.U 

1o.u 

1o.u 

lo.u 

5.u 

1o.u 

5.u ' 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5-u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

5-u 

5.u 

5-u 

5.u 

5.u 



CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN CRDUNOWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPSVlg upRc\hp-sv.url (1-g) 
._........._....................................-..--........--.........-......-...-...~........-............................................... 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Oibenzofuran 

2,4-Oinitrotoluene 

Oiethylphthelate 

G-Chlorophenyl-phenylether 

Fluorene 

l-Nitroaniline 

4,6-Oinitro-2-methylphenoL 

N-NitrosodiphenyLamine 

4-granophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenenthrene 

Anthracene 

Oi-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Oichlorobenzidine 

Benzo(a)anthrecene 

Chrysene 

bis(2-Ethylhexyljphthalate 

Oi-n-octylphthelate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Tndeno(l,2,3-cd)pyrene 

Dibenz(a,h)enthrscene 

Benzo(g,h,iWeryLene 

50.u 

lo.u 

50.u 

50-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50-u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

1O.U" 

lo.u 

50.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

50.u 

50.u 

1o.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

20-u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

50.u 

5o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 
lo.u 

10-u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

1o.u 

lo.u 

lo.u 

50.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

1o.u 

lo.u 

10.0 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

50.u 

lo.u 

50-u 

50.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

50.u 

lo.u 

10-u 

lo.u 

50.u 

1o.u 

1o.u 

lo.u 

1o.u 

lo.u 

1o.u 

2D.U 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

lo.u 

1o.u 

10-u 

i . 



-  r  - .  
. - - .  - . -  -  - .  

- - -  - ,  

CHART = HPSVZA 
-__-__---_---___-_-----. 

COnPWND HPGW8 HPCW1 HPGUlO HPCUll 
.-_....._._--._____---...---.--------...------------------*- 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenrene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

bis(2-ChloroisopropylIether 

4-llethylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benzoic acid 

bis(2-Chloroethoxy)mthane 

2,4-DichLorophenol 

1,2,4-Trichlorobentene 

Naphthalene 

4-Chloroeniline 

Hexachlorobutadiene 

4-Chloro-3.methylphenoL 

2-Hethylnaphthalene 

HexechIorocyclopentediene 

2,4,6-Trichlorophenot 

2,4,5-TrichtorophenoI 

2-ChLoronaphthalene 

2-NitroaniLine 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

lo.u 1o.u 

lo.u lo.u 

lo.u lo.u 

lo.u lo.u 

lo.u 1o.u 

lo.u lo.u 

1o.u 1o.u 

lo.u lo.u 

lD.U lo.u 

lo.u 1o.u 

1o.u lo.u 

lo.u lo.u 

1o.u 1o.u 

1o.u 1o.u 

1o.u 10-u 

1o.u 1D.U 

50.u 50.u 

lo.u lo.u 

lo.u 1o.u 

1o.u 1o.u 

1o.u 190. 

lo.u lo.u 

1o.u lo.u 

1o.u lo.u 

lo.u 49. 

lo.u lo.u 

lo.u lo.u 

50.u 50.u 

lo.u 1o.u 

50.u 50.v 

lo.u lo.u 

lo.u 1o.u 

lo.u 1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

10-u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

50.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u 

lo.u 

50.u 

1o.u 

50.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

10,u 

1o.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

1o.u 

lo.u 

lo.u 

CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPWNDS IN GROUNDWATER (SHALLDU WELLS) 

Concentration in ug/l 

upGc\hp-sv.url (2-A) 

HPGUl2D 

HPGUl2 (CuDUP2) HPGW13 HPGUlC 
---.---_--.------..----..-.----------.------------..--- 

10-u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10.0 

lo.u 

1D.U 

50.u 

lo.u 

1o.u 

lo.u 

1O.U 

lo.u 

lo.u 

1O.U 

lo.u 

1o.u 

lo.u 

50-u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

lo.u 

1D.U 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

l&U 

lo.u 

lo.u 

50.u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

lo.u 

1o.u 

lo.u 

10-u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

lD.U 

lo.u 

1o.u 



CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/L 

CHART = HPSV3A upGc\hp-sv.url (3-A) 
_--______-_-_-_--------....------------.--------------------.----------------.-------------------------.-----------.--------------.-----.--.--.- 

COMPOUND HPGUlS HPGW16 HPGU17-1 HPGUl9 HPGUZO HPGW21 HPGW22 HPGU23 
_.-------______._-__.-..-.----.....--.-----..-.------.--------.-.-..-.-..-----.-.--.-...-..-----------.--------..--------------------------.--.- 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichtorobenzene 

Benzyl ALcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

bis(2-Chloroisopropyl)ether 

4-Hethylphenol 

N-Nitroso-di-n-propylemine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimathylphenol 

genzoic acid 

bis(2-Chloroethoxy)mthane 

2,4-Dichloropbenol 

1,2,4-Trichtorobenzene 

Naphthalene 

4-ChloroantLine 

Hexachlorobutadfene 

4-Chloro-3-methylphenol 

2-Hethylnaphthelene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronsphthalene 

2-Nitroeniline 

Dimethylphthalate 

Acenaphthylenc 

2,6-Dinitrotoluene 

lo.u 
lo.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 
lo.u 

lo.u 

1o.u 

lD.U 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lD.U 

50.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

lD.U 

lo.u 

10-u 

10.0 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

50.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lD.U 

50.u 

lo.u 

lo.u 

10.0 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 
lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

lo.u 

10.0 

lD.U 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

504 
lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

10-u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

lD.U 

lo.u 
lo.u 
lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

50.u 
lo.u 

50.u 
lo.u 
1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

s0.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 

50.u 
lo.u 

lo.u 

lD.U 



- a . ,  - - -  -  -  ___ - .  . -  _._ -  

CAMP -LEJEUNE - HPIA 

SEMI-VOLATfLE ORGANIC COMPOUNDS IN GROUNDWATER,(SHALLDU WELLS) 

Concentration in ug/l 

CHART = HPSVJB wpBc\hp-sv.url (3-B) 
,......,...............................~...................~............-.--.............................,,..,.,...,,.,,,,,.,.,,,,~.,,,.,,,..,~, 

COMPOUND 

3-Nitroanilinc 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

L-Witroaniline 

4,6-Dinitro-2-methylphenol 

N-NitrosodiphenyLamine 

4-Brunophenyl-phenylether 

HexachLorobentene 

Pentachlorophcnol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Pluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benro(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benro(b)fLuoranthene 

Benzo(k)fluoranthene 

Bento(a)pyrene 

lrxteno(l,2,3-cdjpyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)peryLene 

. . . 
HPGW15 

. . . . . . . 

5D.U 

10-u 

50-u 

50.u 

1o.u 

lo.u 

lo.u 

10-u 

10-U 

50.u 

50-u 

lo.u 

lo.u 

10-u 

s0.u 

10-u 

10-u 

10-u 

lo.u 

1o.u 

lo.u 

20.u 

lo.u 

10-u 

lo.u 

10-u 

lo.u 

10-u 

10-u 

10-u 

1o.u 

lo.u 

e . . . . . ,  

HPCW16 HPGW17-1 HPGU19 
. . . . . . . . . . . . . . . . . . . . ..-.......... 

50.u 

lo.u 

50.u 

50.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

10-U 

lo.u 

lo.u 

20.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

10-u 

10-u 

1o.y 

10-u 

10-u 

50-u 

lo.u 

50-u 

50.u 

10-u 

lo.u 

10-u 

10-u 

lo.u 

50-u 

50-u 

lo.u 

lo.u 

lo.u 

50-u 

1o.u 

lo.u 

10-u 

lD.U 

lo.u 

1D.U 

20.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

50.u 

1o.u 

s0.u 

50-u 

lo.u 

1o.u 

lo.u 

1D.U 

10.0 

50.u 

5D.U 

lo.u 

lo.u 

lo.u 

5o.u 

lo.u 

10-u 

10.0 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

10-u 

10-u 

10-u 

lo.u 

10-u 

10-u 

10-u 

lo.u 

10-u 

. ..-.-. 
HPGUZO HPGU21 HPGU22 HPGU23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5D.U 

lo.u 

50.u 

50.u 

lD.U 

lD.U 

lo.u 

10-u 

lo.u 
5o.u 

50-u 

lo.u 

lo.u 

10-u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

20.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1D.U 

10-u 

50-u 

lo.u 

50-U 

50.u 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

10-u 

lo.u 

10-u 

lo.u 

1o.u 

10-u 

20.u 

lo.u 

lo.u 

lo.u 

10-u 

10-u 

lo.u 

lo.u 

lo.u 

10-U 

10-u 

50.u 

3.J 

50-u 

50.u 

2-J 

lo.u 

10-u 

lo.u 

5.5 

50.u 

50.u 

lo.u 

10-u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

10-u 

20.u 

lo.u 

lo.u 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

1o.u 

lo.u 

50.u 

1o.u 

50-u 

50.u 

10-u 

lo.u 

10-u 

lo.u 

lo.u 

50-u 

50.u 

lo.u 

lo.u 

1O.U 

50.u 

lo.u 

lo.u 

10.0 

lo.u 

10-U 

lo.u 

20.u 

lo.u 

10-u 

3.5 

lo.u 

lo.u 

10-u 

10-u 

10-u 

lo.u 

10-u 



CAMP LEJEUNE - HPfA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 
CHART = HPSVSA up8c\hp-sv.url (4-A) 
--..--~~~~~~~~~~-.-.~~~--~~~-.-.--..-..~~~.-----------.---.---..*-..---.--.-.-..----------.--..*--......-~~~--~~.-.-----.----~-..------.-......~ 

HPGW26D 

CDMPCXIND HPG24-1 HPGW25 HPGW26 (GWJPB) HPGU29 21GLJl 22GW1 22GU2 
_.___._.-._-__._....___________I________-----------.------------..------------------------.-------.-..-.----.---------.-.--------------....---.- 

Phenol 

bis(2-ChIoroethyOether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methytphenol 

bis(2-ChloroisopropyI)ether 

4MethyIphenoL 

N-Nitroso-di-n-propylsmine 

Hexachloroethene 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benzoic acid 

bis (2-Chloroethoxy) methane 

2,4-Dichlorophenol 

1,2,4-Trlchlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-HethylnaphthaIene 

Hexachlorocyclopentediene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

lD.U 

lo.u 

lo.u 

1D.U 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

1D.U 

1o.u 

1o.u 

lo.u 

50.u 

1o.u 

10.0 

1o.u 

130. 

1o.u 

lo.u 

1o.u 

3.5 

ID-U 

1D.U 

50.u 

1D.U 

5D.U 

1o.u 

lD.U 

1D.U 

lD.U 

1o.u 

1D.U 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1O.U 

1o.u 

1D.U 

50.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

10-U 

lo.u 

50.u 

lo.u 

50.u 

10-v" 

1o.u 

1o.u 

lo.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

1D.U 

lo.u 

1o.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

104 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

50.u 

1D.U 

lo.u 

lD.U 

lo.u 

1o.u 

10-u 

lo.u 

lo.u 

1o.u 

1o.u 

50.u 

1o.u 

50.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

lD.U 

1o.u 

lD.U 

1o.u 

1o.u 

1D.U 

lo.u 

1o.u 

1D.U 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

50.u 

1o.u 

1o.u 

1D.U 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

50.u 

1o.u 

50.u 

lo.u 

1D.U 

1o.u 

lo.u 

1o.u 

lo.u 

1o.u 

lo.u 

1D.U 

1o.u 

1o.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

5D.U 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1D.U 

1o.u 

50.u 

1o.u 

50.u 

1D.U 

lD.U 

1o.u 

1D.U 

1o.u 

1o.u 

1o.u 

1D.U 

lo.u 

1o.u 

1O.J 

lo.u 

lo.u 

1D.U 

1o.u 

1o.u 

1o.u 

1D.U 

1o.u 

50.u 

1o.u 

lo.u 

1o.u 

230. 

1D.U 

1D.U 

1o.u 

28. 

lD.U 

1o.u 

50.u 

1o.u 

50.u 

1o.u 

1o.u 

1o.u 

lD.U 

1o.u 

lo.u 

1o.u 
1o.u . . .b . 

1o.u 

1o.u 

1D.U 

50.u 

lo.u 

50.u 

1o.u 

lD.U 

1o.u 



CHART = HPSWB 
---__ 

CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNOS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

wpBc\hp-sv.url (4-B) 

CONPOUND 

3-NitroaniLine 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthelate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylemine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbentylphthalate 

3,3'-Dichlorobenzidine 

Benro(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b)fLuoranthene 

Benzo(k)ftuoranthene 

Ben2ofa)pyrene 

Tndeno(l,2,3-cdjpyrene 

Dfbenr(a,h)anthracene 

Benzofg,h,i)peryLene 

-_--- 
HPG24-1 

_~~~~~---~~-~-... 

50.u 

6.J 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

1o.u 
1o.u 

lo.u 

lo.u 

HPGW25 HPGU26 

NPGU26D 

(GUDUPB) HPGU29 21GUl 22GUl 22GU2 

50.u 

lD.U 

50.u 

50.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

1o.u 

50.u 

1o.u 

1o.u 

lo.u 

lo.u 

1o.u 

10-u 

20.u 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u 

1O.U 

1o.u 

1o.u 
1o.u 

lo.u 

1o.u 

10.0 

lo.u 

lo.u 

50.u 

5o.u 

lo.u 

10.0 

lo.u 

5o.u - 

lo.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

20.u 

lo.u 

1o.u 

1o.u 
I 1o.u .--_ - ..----_-., 

1o.u 

1o.u 

1o.u 

1o.u 
lo.u 

lo.u 



CHART = HPtNGl 

HETAL/COMPCUND 
*******.**.****..*..*.**.*** 

Atuninun 

Antimony 

Arsenic 

Bariun 

Berylliun 

Cadmiun 

Calciun 

Chromiun 

Cobalt 

Copper 

Iron 

Lead 

Hagnesiun 

Manganese 

Mercury 

Nickel 

Potassim 

Seleniun 

Sitver 

SOdiUll 

Thalliun 

Vanadfun 

Zinc 

Cyanide 

*** 

. . . 

CAMP LEJEUNE * HPIA 

INORCANICS 1N GROUNDUAlEil (SHALLOW WELLS) 

Concentration in ug/l 

wp8e\hp-inor.url (1) 
.**....**.*.***.**..******...*****.****.*...*********.*************.*..*.*.*.*......**********.*.*...***.******** 

HPCWG-1D 

HPGWl HPGlJ2 HPGU3 HPGW4*1 (GWDUPS) HPGUS HPGW6 HPGU7 
.********..****.**********.*************.*..*....*****.***.********..*******.***.*.***..******************...*.** 

30600 56000 

13.3u 15.68 

8.OE 24.1 

1666 84.48 

6.0 1.78 

4.w 4.3u 

30100 46800 

87.0 64.3 

6.Ou 6.18 

17.4e 17.3e 

64100 34800 

16.6 29.4 

5590 39808 

168 77.7 

O.lOU O.lOU 

31.3B 16.98 

39408 48208 

3.4u 3.68 

4.78 1.6U 

10900 36808 

4.4u 4.4u 

92.1 160 

163 88.2 

lO.OU 11.2u 

19300 97000 96800 
46.5B 21.98 34.68 

15.6 15.5 19.4 

55.58 268 273 

1.28 6.7 6.4 

4.3u 4.3u 4.3u 

29800 296000 310000 

16.7 187 195 

8.OU 14.48 18.28 

5.58 35.4 39.2 

10400 100000 106000 

11.4 66.6 45.6 

2580B 12100 12500 

53.9 425 436 

O.lOU O.lOU O.lOU 

12.18 57.0 64.3 

22306 9710 9520 

3.4u 3.40 3.4u 

1.6U 1.6U 2.4a 

6390 11400 11100 

4.4u 4.4u 4.4u 

35.98 213 222 

59.8 228 272 

11.2 lO.OU lO.OU 

3580 1050000 161000 

13.3u 13.3u 22.ou 

1.5u 31.5 18.3 

13.6B 1960 670 

0.868 20.0 4.88 

4.3u 4.3u 4.3u 

80100 11200 10500 

3.68 1590 313 

6.OU 51.9 17.78 

4.16 194 44.2 

3100 265000 65700 

13.6 60.7 112 

11100 49700 18200 

162 487 136 

O.lOU 1.4 0.25 

5.2u 161 50.7 

39308 55300 12000 

4.48 3.4u 2.66 

1.6U 2.38 6.2U 

22400 14800 11500 

4.4u 4.4u l.lU 

2.4U 1610 285 

71.3 537 218 

lO.OU lO.OU 1o.w 



CAMP LEJEUNE - HPlA 

INORCANICS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/L 

CHART = HPlNC2 
.-----.-..........................-------------------.--------....-.-..--*-..-.--.-----.....-*..---....--..-----~~~!~~:~~~~:~~~-.!~~- 

HPGWlZD 

HETAL/C@lPCUND HPGIJB HPCLIP-1 HPGUIO HPCUll HPCUl2 (CuDUP2) HPCU13 HPCUl4 
~~.~-~~~~-..~~.-.-.._--------.----------.----..-..----.-----------.--.~------.---..---.---------~----------.~----~----~~~~--~~---~~-~~~.~~~~.~-~~ 

Aluninun 

Antimony 

Arsenic 

Bariun 

Beryllim 

CeCbliUll 

Calciun 

Chromiun 

Cobalt 

Copper 

Iron 

Lead 

Hagnesiun 

Hanganese 

Hercury 

Nickel 

Potassiun 

Seleniun 

Silver 

Sodiun 

Thattim 

Vanadium 

Zinc 

Cyanide 

91700 

22.ou 

28.4 

173B 

2.lU 

4.3u 

10600 

91.8 

7.90 

19.58 

40900 

54.1 

5780 

46.5 

0.138 

25.28 

5300 

3.66 

6.2U 

8600 

1.w 

945 

118 

lO.OU 

59100 - 348000 

17.68 22.ou 

3.08 39.9 

1268 492 

0.798 5.6 

4.3u 4.3u 

23500 56200 

66.4 310 

6.OU 31.48 

27.1 72.2 

19800 119000 

128' 186 

11000 14900 

45.0 255 

O.lOU 0.82 

15.18 92.2 

5370 17100 

3.68 1.6U 

1.6U 6.2U 

20400 39508 

4.4u l.lU 

75.3 376 

115 224 

lO.OU lO.OU 

95200 24000 2110 

22.ou 22.ou 22.ou 

9.16 l.au l.au 

298 91.58 46.38 

2.1u 2.w 2.w 

4.3u 4.3u 4.3u 

9730 34100 117000 

140 25.5 5.2u 

6.4u 6.4B 6.4U 

30.0 5.98 3.2B 

31800 5600 100 

45.2 15.7 l.OU 

11200 no0 1198 

103 18.3 1.8U 

O.lOB O.lOU O.lOU 

23.68 ll.OU ll.OU 

7320 2600B 5280 

3.78 5.8 1.6U 

6.2U 6.2U 6.2U 

5410 9310 6560 

l.lU 1.W l.lU 

166 31.1 6.68 

94.0 46.6 44.5 

lO.OU lO.OU lO.OU 

13500 109000 

13.3u 13.3u 

47.0 45.6 

1298 299 

0.59B 2.7B 

4.3u 4.3u 

41008 43406 

48.9 127 

9.38 12.98 

17.08 34.8 

33500 a7200 

9.0 66.5 

7700 8770 

30.3 80.0 

O.lOU 0.26 

21.1B 41.6 

45208 6890 

3.4u 3.4u 

2.18 2.58 

18100 11500 

4.4u 4.4u 

40.58 163 

127 206 

lO.OU lO.OU 



- -~ - -.- - -- -. . .._-. .---.- - .__ -- - .._ 

CAMP LEJEUNE - HPIA 

INORCANICS IN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPlNC3 
-...---------...............-----.....--..................-..............................---..........-...................llp"e!"":ln"r:1111..!31. 

HEfAL/COMPOLJND 
_..____-.._-.-.-----.-.-....----- 

Aluninun 

Antimony 

Arsenic 

BEfiUll 

Berytliun 

Cadmiun 

Calclun 

Chromiun 

Cobalt 

Copper 

Iron 

Lead 

Hagnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Silver 

Sodillll 

Thalliun 

Venadiun 

Zinc 

Cyanide 

HPCW15 HPGWlb HPCW17-1 HPCWl9 HPCW20 HPGU21 HPGU22 HPGU23 
--.--.-_..__..._-_.---.---.-.----------.----------....-.-------------------.---.-.-----------.------------. 

18500 213000 

22.ou 22.ou 

1.8U 17.3 

1196 276 

2.1u 5.3 

4.3u 4.3u 

12000 33400 

21.4 209 

6.4U 18.78 

12.28 44.60 

4800 47200 

16.6 100 

5650 8110 

18.3 98.3 

O.lOU 0.130 

ll.OU 41.0 

33908 12100 

1.6U 1.6U 

6.2u 6.2U 

6950 4960 

l.lU 1.48 

24.90 225 

88.1 157 

lO.OU lO.OU 

29000 

22.ou 

1.8U 

fO.lB 

2.1u 

4.3u 

60800 

37.0 

6.4U 

20.08 

10500 

23.7 

6790 

31.3 

O.lOU 

11.96 

35308 

1.6U 

6.2U 

44800 

l.lU 

52.1 

76.5 

lO.OU 

6840 289000 38500 71800 82500 

13.3u 21.96 13.3u 24.68 24.68 

5.08 49.4 12.1 7.28 6.68 

92.98 814 1148 1026 1968 

2.38 9.5 3.7B 0.608 l.OB 

4.3u 4.3u 4.3u 4.3u 4.3u 

31208 6370 26100 96300 7890 

13.8 424 45.0 79.8 76.3 

6.OU 80.8 17.68 6.Ou 11.98 

8.68 97.7 28.3 40.0 30.5 

36200 152000 56600 24400 23300 

31.7 20.0 49.4 39.4 45.0 

42008 18000 10200 5210 6050 

79.0 217 136 94.1 68.8 

O.lOU 0.50 O.lOU O.lOU O.loU 

7.38 168 30.80 23.2B 33.28 

2370B 16600 5160 6930 38808 

3.4u 3.4u 3.58 3.4u 3.4u 

2.98 4.38 1.6U 2.58 6.68 

23500 11000 11800 5300 6260 

4.4u 4.4u 4.4u 4.4u 4.4U 

19.8B 419 178 100 77.6 

81.1 637 273 77.4 89.3 

lO.OU lO.OU lO.OU lO.OU lO.OU 



CAMP LEJEUNE - HPIA 

INORCANTCS IN GROUNDUATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPlNG4 up8e\hp-inor.url (4) 
___._-__.-.__-.____-.-----------.----------.------------.--.--.-----------.-.-----------.....------------.------------..-.---.-...---.--....-... 

HPCW26-D 

METAL/COHPOUND HPGU24-1 HPGU25 HPGW26 (GUDUPB) HPGU29 21GWl 22GUl 22GU2 
________________.___-..--...--------.----------..--.--.----.--------------------.--.*---------.-----.--------------------.----.----------------- 

Aluninun 

Antimony 

Arsenic 

Bariun 

Beryltiun 

Cadiaiun 

Calciun 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Si,Lver 

Sodflml 

Thallim 

Vanadiun 

Zinc 

Cyanide 

15400 218000 

22.ou 13.3u 

4.28 13.2 

60.18 289 

2,lU 2.88 

4.3u 4.3u 

16600 6270 

26.3 205 

6.4U 10.58 

11.58 57.7 

19200 46600 

21.4 71.6 

24508 10000 

54.8 118 

O.lOU O.lOU 

14.ou 39.28 

31308 13100 

l&J 3.4u 

6.2U 3.98 

11800 18200 

l.lU 4.4u 

39.28 259 
70.5 119 

lO.OU lO.OU 

10400 

13.3u 

1.5u 

72.08 

D.5OU 

4.3u 

2830B 

13.0 

6.OU 

9.18 

19000 

9.0 

18308 

10.68 

O.lOU 

5.2U 

22308 

3.4u 

1.6U 

5910 

4.4u 

149 
68.1 

lO.OU 

7830N 47800 

13.3u 13.3u 

1.5u 25.6 

67.78 633 

0.5DU 8.7 

4.3UN 4.3u 

277OB 59200 

10.3 179 

6.OU 17.88 

7.28 39.9 

10900 76200 

5.2 29.1 

17108 15000 

8.8B 236 

O.lOU O.lOU 

5.2U 93.5 

15808 5900 

3.4UN 3.4u 

1.&J 3.18 

5690 7850 

4.4u 4.4u 

83.6 108 

43.1 329 

lO.OU lO.OU 

40400 587000 

17.0B 20.98 

41.4 50.3 

71.08 804 

l.lB 5.8 

4.3u 4.3UN 

60400 33800 

39.0 457 

10.8B 30.98 

13.20 81.4 

54900 lOlOD0 

15.8 307 

10300 21200 

200 284 

O.lOU 0.35 

21.48 186 

44008 24000 

3.4u 3.4u 

1.u 4.18 

17400 9560 

4.4u 4.4u 

138 518 

233 295 

1o.w lO.OU 

16900 

13.3u 

11.0 

67.08 

0.5DU 

4.3u 

127000 

26.3 

10.9B 

11.2B 

16200 

16.2 

mo 
763 

O.lOU 

17.08 

30308 

4.28 

1.6U 

8570 

4.4u 

40.30 

91.8 

lO.OU 



-- -- - - ---. -.. _.. .-_ -... 

CHART = HPPESTl 

PESflCtDE/PCE 

alpha-MC 

beta-MC 

delta-BHC 

gamna-BHC (Lindene) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfen I 

Dieldrin 

4,4'-DDE 

E&in 

Emdosulfan II 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Hcthoxychlor 

Endrin ketone 

alpha-Chlordane 

gemna-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

CAMP LEJEUNE - HPIA 

PESTICIDES IN GRWNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

HPGUl HPGU2 HPGU3 
.-._---.---...-___---------.----..-- 

.05U 

.05u 

.05u 

.05u 

.osu 

.osu 

.05u 

.05u 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.lOU 

.sou 

.lOU 

.sou 

.5w 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.sou 

l.OU 

l.OU 

.osu 

.osu 

.osu 

.osu 

.oslJ 

.05u 

.osu 

.osu 

.lOU 

.lW 

.lW 

.lOU 

.lW 

.lW 

.lOU 

.5w 

.lOU 

.sou 

.5W 

l.w 

.sou 

.5w 

.5ou 

.5ou 

.5ou 

1.W 

l.OU 

.osu .osu 

.05u .osu 

.osu .D!iU 

.05u .osu 

.05u .osu 

.o!N .05u 

.osu .osu 

. osu .05U 

.lOlJ .lOU 

.lW .lW 

.lW .lW 

.lOU .lW 

.lW .lW 

.lW .lW 

.lOU .lOU 

.5w .5W 

.lOU .lOU 

.sou .sou 

.5w .5W 

1.w l.OU 

.sw .SW 

.5w .SW 

.sou .5ou 

.5ou .5ou 

.5ou .5w 

l.OU l.w 

l.OU l.OU 

HPGU4-1 

HPGW4-ID 

(GUDUPS) HPGWS 

.osu 

.osu 

.osu 

.osu 

.DSU 

.05u 

.05u 

.osu 

.lW 

.lW 

.lW 

.lOU 

.lW 

.lW 

.lW 

.5w 

.lW 

.5w 

.5w 

1.W 

.SW 

.SW 

.5ou 

.SW 

.5ou 

l.OU 

l.OU 

HPGU6 HPGU7 
--__--._.__-_._-__--____I__ 

.osu 

.05u 

.osu 

.osu 

.osu 

.05u 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lW 

.lW 

.lW 

.lOU 

.5ou 

.lW 

SW 

.5ou 

l.OU 

.sou 

.5DU 

.5ou 

.sou 

.sou 

l.OU 

l.OU 

.osu 

.05u 

.osu 

.050 

.DSL 

.O!iL 

.o!iu 

.osu 

.lW 

.lW 

.lW 

.lW 

.lW' 

.lW 

.lW 

.SW 

.lW 

.5w 

.SW 

l.w 

.SW 

.5w 

.SW. 

.5W 

.5W 

1-w 

l.w 



CAMP LEJEUNE - HPIA 

PESTICIDES 1N GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPPEST2 a sy\u@b\hp-pest.wrl (2) 
. . ..-......,.............-.---.--.--....-.-~--------.---.----.--.--.--------..-. -""‘-"""'.'-'---.-.-------....-----------..-..--.----..------ 

HPGUl2D 

PESTIClDE/PCB HPCW8 HPCWG-1 HPGUlO HPGUl1 HPGW12 (GWDUPZ) HPGW13 HPGW14 
.._--_-.____-__.-_-----.---.-----.--.--------.-...--.----.--.--------..---------.-----.------------...-.-.--...------..---.-----.------..-----.. 

alpha-BHC 

beta-MC 

delta-BHC 

gem-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxfde, 

Endosulfan 1, 

Dfeldrin' 

4,4'-DDE 

Endrin 

Endosulfan I1 

4,4'-ODD' 

Endosulfan sulfate 

4,4'-DOT' 

hethoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordane 

Toxaphene 

Arodor-1016 

Aroclor-1221 

Aroclor-1232 

Aroctor-1242' 

Aroclor-1248 

ArocLor-1256 

Aroclov1260 

.osu 

.osu 

.osu 

.osu 

.05u 

.DSU 

.05u 

.osu 

.lOU 
.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5w 

.5ojJ 
l.OU 

.sou 

.5ou 

.sou 
.5ou 
.5ou 
l.OU 

l.OU 

.05u 

.OfU 

.osu 

.05u 

.05u 

.osu 

.05u 

.osu 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5W 

.lOU 

.5ou 

.sou 
1.m 

.sou 

.5ou 
.5DU 

.5ou 
.sou 
l.OU 

l.OU 

.05u 

.osu 
.05u 
.osu 
.05u 
.05u 
.05u 
.osu 
.lOU 

.lOU 

.lDU 

.lOU 

.lOU 

.lOU 

.lGU 

.5ou 

.lOU 

.5ou 
SW 
1.W 

.sou 

.SW 

.5ou 
.5ou 
.sou 
l.OU 

l.OU 

.05u 

.osu 

.05u 

.05u 
.05u 
.05u 
.osu 
.05u 
.lOU 

.lW 

.lOU 

.lOU 

.lOU 

.1W 

.lOU 

.5w 
.lOU 

.5w 

.SW 
l.OU 

.5ou 

.sgu 

.5w 

.5ou 

.5w 
1.00 

l.OU 

.osu 

.osu 

.osu 

.05u 
.osu 
.osu 
.05u 
.osu 
.lW 

.lW 

.lOU 

.lW 

.lOU 

.toU 

.lOU 

.SW 

.lOU 

.5ou 

.5w 
l.w 

.mJ 

.sw 
.5ou 
.5ou 
.5ou 
1.00 

l.OU 

.05u 
l osu 
.05u 
.05u 
.05u 
.05u 
.05u 
.osu 
.lW 

,lOU 

.lW 

.lOU 

.lOU 

.lOU 

.lW 

*SW 
.lOU 

.SW 
.sw 
l.W, 

.5ou 

.5w 

.sw 

.5ou 

.5w 
l.OU 
l.OU 

.05u 

.05u 
.05u 
.05u 
.05u 
.05u 
.05u 
.05u 
.lW 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.1W 

.5w 

.lOU 

.5ou 

.sw 
l.w 

.5w 

.5ou 
.5ou 
.5w 

*v 
l.OU 

l.OU 

.05u 

.05U 
.05u 
.05u 
.osu 
.05u 
.05u 
.OuI 
.lOU 

.lOU 

.lW 

.lOU 

.lW 

.lOU 

.lOU 

.5w 
.lOU 

.5DU 

.5ou 
1.w 

.5ou 

.5W 

.5w 

.sw 

.5w 
l.w 

l.w 



CAMP LEJEUHE - HPIA 

PESTICIDES IN CRCRJNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPPEST3 sy\upBb\hp-pest.url (3) 
___.----___--_____...-------------.--.-.--.-----.....--------------------------------....--------------------.....-----------.-------...-------- 

PESTICIDE/PC6 HPCU15 HPCU16 HPCW17-1 HPCWl9 HPCWZO HPGU21 HPGU22 HPGU23 
._.___.-_-.___..__._-.----.--...-------.---..-..--.-----------..--.----------...-----------.-.-----....----.-----------------.----------------.- 

alpha-EHC 

beta-BHC 

delta-BHC 

gama-BHC (Lindane) 

HeptachLor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

EM-in 

Endosulfan II 

4‘4'~DDD 

Endosulfan sulfate 

4,4'-DDT 

Hethoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordanc 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

.OSU 

.oslJ 

.o!iu 

.osu 

.oslJ 

.osu 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.sou 

.sou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.osu 

.05u 

.05u 

.05u 

.05u 

.05u 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5ou 

.5ou 

.sou 

.5ou 

.5ou 

l.OU 

l.OU 

II 

.05u 

.05u 

.05u 

.05u 

.05u 

.osu 

.05u 

.osu 

.ll 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.05u 

.05u 

.osu 

.osu 

.osu 

.05u 

.osu 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5ou 

.5ou 

.sou 

.5ou 

.5ou 

l.OU 

l.OU 

.osu 

.osu 

.osu 

.05u 

.osu 

.05u 

.osu 

.05u 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

1.W 

.5ou 

.5ou 

.sou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.osu 

.osu 

.05u 

.05u 

.05u 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lW 

.lOU 

.5ou 

.lOU 

.5w 

.5ou 

l.OU' 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.osu 

.osu 

.05u 

.05u 

.05u 

.05u 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lW 

.sw 

.lOU 

.5ou 

.5w 

l.OU 

.sw 

.sou 

.5w 

.5ou 

.sou 

l.OU 

l.OU 



- c-- i- - --- - -- - - - - .--- . -  - 1 

CAMP LEJEUNE - HPIA 

PESTlClDES tN GROUNDWATER (SHALLOW WELLS) 

Concentration in ug/l 

CHART = HPPEST4 sy\upBb\hp-pest.url (4) 
__..__-._.------__...--.-------..--.--.--..--.-.---.-.-..-..----.-.----..--...--.---..--.-...---.------....--------------.---.---.-------.---.-- 

HPGlJ260 

PESTIC1DE/PCB HPCW24-1 HPCWZS HP1326 (cuDuPs) HPGU29 21GWl 
_______...____-___....---------.----------.---------..-.------.-.----.------...---.-----.--..---.-------...---. 

alpha-EHC 

beta-BHC 

delta-BHC 

gamna-BHC (Lindane) 

Heptachlor 

ALdrin 

Heptachior epoxide 

Endosulfen I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfen 11 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

alpha-Chlordane 

gamna-Chlordane 

Toxaphene 

Aroclor-1016 

Aroctor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

.osu 

.05u 

.05u 

.DSU 

.05u 

.osu 

.05u 

.05u 

.lOU 

.lOU 

.lOU 

.lDU 

.lOU 

.lOU 

.lOU 

. sou 

.lOU 

.5ou 

.5ou 

l.OU 

.sou 

.sou 

.5ou 

.sou 

.5ou 

l.OU 

l.OU 

.05u 

.05u 

.05u 

.05u 

.05u 

.05u 

.osu 
.osu 
.lOU 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.sou 
l.OU 

.5ou 

.5DU 

.sou 

.5ou 

.5ou 

l.OU 

l.OU 

8. 

.osu 

.osu 

.osu 

.05u 

.05u 

.osu 

.osu 

.osu 

.lOU 

.lOU 

.lDU 

.lOU 

.lDU 

.lOU 

.lOU 

.5DU 

.lOU 

.5ou 

.5oU 

1.W 

.5ou 

.5DU 

.5ou 

.5ou 

.5mJ 

l.OU 

l.OU 

.05u 

.osu 

.osu 

.05u 

.osu 
.05u 

. osu 

.05u 

.lOU 

.lOU 

.lOU 

.lDU 

.lOU 

.lOU 

.lOU 

.5ou 

.lDU 

.sou 

.5ou 

l.OU 

.5ou 

.5ou 

.5ou 

.sou 

.5ou 

l.OU 

l.OU 

.osu 

.05u 

.05u 

.osu 
.osu 
.05u 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5DU 

.lOU 

.sou 

.5w 

l.DU 

.5ou 

.5w 

.sou 

.5w 

.5oU 

l.OU 

l.DU 

22GUl 22cu2 
._-_-__-_..__.__-.----..----..-- 

.05u 

.05u 

.05u 

.05u 

.osu 

.DSU 

.osu 

.05u 

.lW 

.lW 

.lOU 

.lDU 

.lOU 

.lOU 

.lOU 

.5DU 

.lW 

.5DU 

.sou 

l.DLl 

.5DU 

.5w 

.5DU 

.sou 

.5w 

1-w 

l.OU 

.osu 
.05u 

.05u 

.osu 

.05u 

.05u 

.osu \ 

.05u 

.lOU 
$1 

.lW 
- 2 

I bl 

.lOU v 

.lOU 1, - vi- 

.lW .c \* 

.lOU 

.lW 

.5w 

.lOU 

.sou 

.5w 

l.OU 



GROUNDWATER DATA 

INTERMEDIATE AND DEEP WELLS 



- -  -  - -  
‘- - -  - .  _ _ 

CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORCAMIC COMPOUNDS IN GRWNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPSVSA wpJk\hp-sv.wrl (5-A) 
_--___.___.___._.....--------....-----.-------...-.------.--..-------..----.------..----------------...---.---------.-.-.---------.-.----------- 

HPCu30-2D 

COHPOUND HPCU4-2 HPCWP-2 HPCW17-2 HPCU24-2 HPCu30-2 (CuDUP4) 
.-._____--____.___-.------..-----------.-----.-.-..---------...--------.---.---.---.---.-..----------.------.-----------.-.-.-----------..-..--- 

Phenol 

bis(2-Chtoroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Eenzyl Alcohol 

1,2+ichLorobenzene 

2-Methylphenol 

bis(2-Chloroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4+imethylphenol 

Benzoic acid 

bis(2-Chloroethoxy)mthane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroeniline 

Hexachlorobutsdiene 

4-Chloro-3-methylphenol 

t-hethytnaphthalene 

BexachlorocycLopentediene 

2,4,6-TrichlorophenoI 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Oimethylphthalate 

Acenaphthylene 

2,6-DinitrotoLuene 

1o.u 

lo.u 

1o.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

1o.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

5o.u 

10.0 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

56. 

1o.u 

lo.u 

1o.u 

2.J 

lo.u 

1o.u 
50.u 

lo.u 

50.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.0 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

48.U 

lo.u 

10-u 

lo.u 

270. 

lo.u 

lo.u 

lo.u 

9.J 

lo.u 

lo.u 

48.U 

lo.u 

48.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

88. 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 



CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN GRCUNOUATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPSVSB up8c\hp-sv.url (5-B) 
.,,,,_,,..............~.~,~~.~.,,.~~..........~.~~.~.........~~.~~...~......~~--~~.~---~~.......,.,,~~~,~.~.~..........~,~,,~~,,,..,,,,,,.,~~~.~ 

COHPOUNO 

3-Nitroeniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibentofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-Z-methylphenol 

N-Nitrosodiphenytamine 

4-Bromophenyl-phenylether 

Rexachlorobenrene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthaiete 

F'Luoranthene 

Pyrene 

Butylbenrylphthalete 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Bento(b)fluoranthene 

Bento(k)fluoranthene 

Benzo(a)pyrene 

Lndeno(l,2,3-cdjpyrene 

Dibenr(a,h)enthrecene 

Benzo(g,h,i)perylene 

HPCU30-20 

HPGW4-2 HPW-2 HPGWl7-2 HPGU24-2 HPGU30-2 (GUDUP4) 
_,,.___.~,,..~..,,,...,,............................~~.~~~~~.............~..~~..~~..........~~...~............. 

50.u 

1o.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

50.u 

50.u 

10-u 

lo.u 

10-u 

50-u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

20-u 

lo.u 

lo.u 

1o.u 

10-u 

10-u 

10-u 

10-u 

lo.u 

lo.u 

lo.u 

50.u 

10-u 

50.u 

50-u 

10-u 

10-u 

1o.u 

1o.u 

lo.u 

50.u 

50.u 

lo.u 

10-u 

lo.u 

50.u 

lo.u 

10-u 

1o.u 

10-u 

10-u 

lo.u 

20-u 

10-u 

lo.u 

2.5 

lo.u 

1o.u 

10-u 

10-u 

10-U 

lo.u 

10-u 

50.u 

5.5 

50.u 

50.u 

lo.u 

10-u 

lo.u 

10-u 

10-u 

50.u 

5o.u 

lo.u 

10-u 

10-u 

50.u 

lo.u 

10-u 

1o.u 

10-u 

lo.u 

lo.u 

20.u 

10-u 

lo.u 

1.J 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

10-u 

lo.u 

50.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

1o.u 

1o.u 

10-u 

50.u 

50-u 

lo.u 

10-u 

10-u 

50.u 

10-u 

10-u 

10-u 

lo.u 

lo.u 

1o.u 

20.u 

1o.u 

1o.u 

2.5 

1o.u 

lo.u 

lo.u 

1o.u 

1o.u 

1o.u 

lo.u 

48-U 

l.J 

48.U 

48.U 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

48.U 

48-U 

10-u 

lo.u 

lo.u 

48-U 

10-u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

20.u 

10-u 

10-u 

10-u 

lo.u 

10-u 

1o.u 

10-u 

lo.u 

lo.u 

10-u 

50.u 

10-u 

50-u 

50-u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

50.u 

50.u 

10-u 

10-u 

lo.u 

50-u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

10-u 

20-u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 
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CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPSV6A upSc\hp-sv.wrl (6-A) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........---.---...--..--..---.......-.-..-...............~-...............~................~............ 

COHPUJNO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Phenol 

bis(2-ChloroethyOether 

2-Chlorophenol 

1,3+ichlorobenzene 

l,4-Dichlorabenzene 

Eenzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

bis(Z-Chloroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-propylemine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Oimethylphenol 

Benzoic acid 

bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenrene 

NaphthaLene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylcne 

2,6-Dinitrotoluene 

HPGW31-2 HPCU32-2 
. . e . . . .  

lo.u 

lo.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

50-u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

. . ..~.............~.....~--................................~.................~~.............~~ 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10.0 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

s0.u 
. .,. -.-. . . . . 

lo.u 

50.j) 

lo.u 

lo.u 

1o.u 
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CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPWNDS IN CROUNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/I 

CHART = HPSVbB up&\hp-sv.wrl (6-8) 
-_....--___.----___-.-.---------..-----------.-..---.----.---.-------.-..---------------------------.----.-...-..-----.-.-..-.--.--..----.-.---- 

COMPOUND 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Oibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalste 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroeniline 

4,6-Dinitro-2-methyLphenol 

N-Nitrosodiphenylemine 

4-Brunophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthenc 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthaLate 

Di-n-OctylphthaLete 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benro(a)pyrene 

lndeno(1,2,3-cdlpyrene 

Dibenz(a,h)anthracene 

Benrotg,h,i)perylene 

HPCVJl-2 HPGU32-2 
.-----_...--------------------.-----..---------.---.-..-..---*------.---.---.--..-----------.--------------.- 

50.u 

1o.u 

50.u 

50.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 

1o.u 

50.u 

50.u , 

1o.u 

lo.u 

1o.u 

1o.u 

lo.u 

5o.u 

50.u 

1o.u 

lo.u 

1o.u 

50.u 

1o.u 

1o.u 

1D.U 

1o.u 

lo.u 

lo.u 

20.u 

lo.u 

1o.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1O.U. 

1o.u 

lo.u 



-- - _- --- - -__ 

CAMP LEJEUNE - HPIA 

INORCANICS IN GROUNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/L 
CHART = HPlNG5 up!3e\hp-inor.url (5) 
__.____________-._______________________---------------------------------------------------------..--.------------------------------.---.---..-- 

HETAL/COMPOUNll HPCW4-2 HPGW2 HPGWl7-2 HPGW24-2 HPGU30-2 
-_-__-..-_--__--------------------------.-----------..--.--.---------.--------------...---.---------- 

ALuninun 

Antimony 

Arsenic 

Bariun 

Eleryllim 

Cedmiun 

Calciun 

Chruniun 

Cobalt 

Copper 

troti 

Lead 

Hagnesim 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Silver 

SodilIIl 

Thalliun 

Vanadium 

Zinc 

Cyanide 

230 

13.3u 

1.5u 

33.68 

1.5u 

4.3u 

20100 

7.68 

6.OU 

7.38 

354 

27.1 

9328 

9.28 

O.lOU 

5.2u 

106000 

3.4u 

1.8B 

32900 

4.4u 

2.4u 

104 

lO.OU 

1708 

22.OU 

1.8U 

24.28 

2.1 

4.3u 

101000 

5.2U 

6.4U 

9.30 

461 

2.78 

24800 

9.38 

O.lOU 

ll.OU 

10408 

1.6U 

6.2U 

7810 

l.lU 

4.3u 

79.9 

lO.OU 

. 

2760 

22.ou 

1.8U 

82.18 

2.1 

4.3u 

190000 

14.6 

6.4U 

9.28 

2920 

8.9 

3290B 

35.7 

O.lOU 

ll.OU 

20508 

l&J 

6.2U 

9930 

l.lU 

11.2B 

85.7 

lO.OU 

2330 

22.ou 

1.8U 

22.98 

2.1u 

4.3u 

105000 

11.0 

6.4U 

8.38 

3460 

13.5 

17208 

29.7 

O.lOU 

ll.OU 

12308 

1.6U 

6.2U 

7710 

l.lU 

10.48 

106 

lO.OU 

1860 

13.3u 

1.5u 

28.78 

0.618 

4.3u 

138000 

4.98 

6.OU 

7.36 

4950 

5.0 

2350B 

51.1 

O.lOU 

5.2u 

7180 

3.4u 

1.6U 

18600 

4.4u 

5.78 

44.5 

lO.OU 

HPGU30-2D 

(CIIDUP4) 

1830 

13.3u 

1.5u 

19.0B 

0.618 

4.3u 

132000 

f.OB 

6.OU 

11.28 

4850 

6.2 

22608 

49.0 

O.lOU 

5.2U 

7230 

3.4u 

1.6U 

215000 

4.4u 

6.18 

61.3 

lO.OU 
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CAMP LEJEUNE - HPIA 

lNORCANlCS IN CRWNDUATER (INTERMEDIATE WELLS) 

Concentration in ug/L 

CHART = HPlNG6 upBe\hp-inor.url (6) 

. . . . . .._...................~...............-...........~..-.. . . . . . . . . . . ..-.~.....I_______ _..-~~....._.......~.......................-........... 

HETAL/CCMPOUND HPGW31-2 HPGw32-2 

_.-............--...- . . . . . . . . . ..-.._._.................*............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....--..-.. 

Aluninun 

Antimony 

Arsenic 

Eariun 

Berylliun 

Cadniun 

Calcium 

Chromic 

Cobalt 

Copper 

tron 

Lead 

Hagnesiun 

Manganese 

Hercury 

Nickel 

Potassium 

Selenim 

Silver 

SodillTl 

Thelliun 

Vanadiun 

Zinc 

Cyanide 

1100 

13.3u 

1.5u 

17.88 

0.5ou 

4.3u 

68200 

2.48 

6.OU 

12.78 

1320 

5.6 

17708 

30.0 

O.lOU 

6.98 

16808 

3.4u 

1.6U 

7720 

4.4u 

4.08 

46.1 

lO.OU 

322 

13.3u 

1.5u 

67.38 

0.5ou 

4.3U 

21500 

11.0 

6.OU 

10.68 

432 

6.5 

7276 

6.68 

O.lOU 

5.2u 

73500 

3.4U 

2.28 

31800 

4.4u 

2.4U 

62.1 

lO.OU 

- .  .  I  _: .  t  . , . . .  .% 

.’ is) - . . .  _.- . . - . . . -  _ .  .--____ 
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CAMP LEJEUNE - HPIA 

PESTICIDES IN GROUNDUATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPPEST5 sy\upBb\hp-pest-w1 (5) 
__-____-_-._________---.---...-----.------.----------------------.-------------------------.--.-.-----...-..----.-----.-.---.--------.---------- 

HPMO-20 

PESTICIDE/PCB HPGW4-2 HPGWP-2 HPGWl7-2 HPGW24-2 HPGLf30-2 (CUDUP-4) 
,_-- -.----___-.__------.--..---.----.....--.---.----...--------.-----.----.------------.--.---------------.--..---------. 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptechlor 

Aldrin 

Heptachlor epoxide 

Ef~Iosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DOT 

Hethoxychtor 

Endrin ketone 

alpha-Chlordane 

gsma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

.osu 

.05u 

.DSU 

.05u 

.05u 

.osu 

.05u 

. osu 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.sou 

.5ou 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.osu 

.05u 

.05u 

.OfU 

.osu 

.05u 

.05u 

.lOU 

.lW 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5Du 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

9. 

.05u 

.05u 

.05u 

.osu 

.05u 

.DSU 

.osu 

.05u 

.lDU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5Du 

.lDU 

.5Du 

.sou 

1.00 

.5ou 

.5ou 

sou 

.5DU 

.5ou 

1.00 

l.OU 

.osu 

.osu 

.05u 

.osu 

.osu 

.osu 

.05u 

.DSU 

.lOU 

.I00 

.lOU 

.lOU 

.lDU 

.lOU 

.lW 

.5ou 

.lOU 

.5ou 

.sou 

l.OU 

.sou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.osu 

-050 

.05u 

.05u 

.05u 

.05u 

.osu 

.lOU 

.I00 

.lOU 

.lDU 

.lOU 

.lW 

.lDU 

.5Du 

.lW 

.sw 

.5ou 

l.OU 

.sou 

.5ou 

.5ou 

.5ou 

.sou 

l.DU 

l.OU 



- -- - ----- -- - .- --.. -.__ -- _. 

CAMP LEJEUNE - HPlA 

PESTICIDES IN GRDUNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPPEST6 sy\up8b\hp-pest.url (6) 
___.__._--.._-.__.__---.------.-..------...---..-.-------.----...-----..-----..----------.-.----...-.---.-.---------.--..---..--..-----....----- 

PESTlCIOE/PCB HPGU31-2 HPGU32-2 
____________._.-____--....------------...-----------.-----.---.-----------------------..-.----------.------.-..----.--..----.--...-------------- 

alph8HC 

beta-ELK 

delta-BHC 

game-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan If 

4,4'-DDD 

Enlosulfan sulfate 

4,4'-DDT 

Hethoxychlor 

Endrin ketone 

alpha-Chlordane 

gem-Chlordane 

loxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

.05u 

.osu 

.osu 

.05u 

.osu 

.05u 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lou 

.lOU 

.lOU 

.lW 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5ou 

.5ou 

.5DU 

.5ou 

.5DU 

l.OU 

l.OU 

.05u 

.05u 

.05u 

.05u 

.05u 

.05u 

.05u 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lou 

.5DU 

.lOU 

.sou 

.5ou 

l.OU 

.5oU 

.5ou 

.solJ 

.5ou 

.5ou 

l.OU 

l.OU 

I. 

DATE -_ ;. I:’ : 0.1 1 

“IQM!‘AENTS _ ---..-.-. -.. . _., __ .- 
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CAMP LEJEUNE - HPIA 

VOLATILE ORGANIC COMPOUNDS IN GRWNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/l 

CHART = HPVOLS 
-...........................--------------.--------.-------.-------.---------...-.--.-----.------.------.-.--.----~~~!~~~~~~~~~~--!~! 

HPGWI-2D 

COMPWND HPCUb-2 HPGU9-2 HPGUl7-2 HPGW24-2 HPGKTO-2 (GM)UP4) 

Chloromethane 

Elromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

l,t-Dichloroethane 

2-gutanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dlchloropropane 

cis-1,3Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2.Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

1o.u 

lo.u 

lo.u 

lo.u 

l.J 

19. 

10. 

5.U 

5.U 

5.U 

5.U 

5.U 

10-u 

5.u 

5.u 

lo.u 

5.U 

5.U 

5.u 

5.U 

5.U 

5.U 

5.u 

5.u 

5.U 

1o.u 

lo.u 

5.u 

5.u 

1.J 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

lo.u 

lo.u 

5.u 

1o.u 

14. 

5.U 

5.U 

1.J 

5.U 

5.U 

lo.u 

5.U 

5.u 

1o.u 

5.U 

5.U 

5.u 

5.U 

5.u 

5.u 

3.J 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.U 

5.U 

5.U 

5.U 

5.u 

5.U 

lo.u 

1o.u 

12. 

1o.u 

5.u 

7.J 

5.u 

5.u 

5.u 

12. 

5.U 

5.0 

1o.u 

5.U 

5.U 

lo.u 

5.U 

5.u 

5.u 

5.U 

5.u 

5.u 

2.J 

5.U 

5.u 

1o.u 

lo.u 

5.u 

5.U 

2.5 

5.u 

.7J 

5.U 

1o.u 

1o.u 

12. 

lo.u 

5.u 

1o.u 

5.u 

5.u 

5.U 

11. 

5.U 

5.u 

lo.u 

5.U 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

2.J 

5.U 

5.u 

lo.u 

'lo.u 

5.u 

5.u 

2.5 

5.U 

.6J 

5.u 

2.J 1.J 
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CAMP LEJEUNE - HPIA 

VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (INTERMEDIATE WELLS) 

Concentration in ug/L 

CHART = HPVOL6 wpBb\hp-vol.wrl (6) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

COMPOUND HPCU31-2 HPGW32-2 
. . . . . . . ..~~..................................................................................................................................... 

Chlorunethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

l,l-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlorunethane 

1,2-Dichloropropane 

cis-1,3-Dfchlorapropene 

Trichloroethene 

Dibrcwnochloranethene 

1,1,2-Trichloroethane 

Benzene 

trans.1,34ichloropropene 

Eromoform 

4-Methyl-2-Pentenone 

2-Hexenone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorob-anzene 

Ethylbenzene 

Styrene 

Xylene (total) 

lo.u 

lo.u 

lo.u 

10-u 

5-U 

6.BJ 

1.J 

5.u 
5.u 
5.u 
5.u 
5.u 

10-u 

5.u 
5.u 

lo.u 

5.u 
5.u 
5.u 
5.u 
5.u 
5.u 
5.u 
5.u 
5.u 

lo.u 

1o.u 

5.u 
5.u 
5.u 
5.u 
5-u 
5.u 
1-J 

lo.u 

lo.u 

lo.u 

lo.u 

5.u 
19. 
5.5 
5.u 
5.u 
5.u 
5.u 
5.u 

lo.u 

5.u 
5.u 

lo.u 

5.u 
5.u 
5:u 
5.u 
5.u 
5.u 

27. 
5.u 
5.u 

lo.u 

lo.u 

5.u 
5.u 

31. 

5.0, 
2.5 
5.u 
8. 
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CAMP LEJEUNE - HPIA 

VOLATILE ORGANlC COMPOUNDS IN GRWNDWATER (DEEP WELLS) 

Concentration in ug/l 

CHART = HPVOL7 
. . ..------....................................................................................-.............................~p""!"p.ro~.~rl..~'! 

HPGWP-30 

CC+lPWND HPGU4-3 HPCWP-3 (CuDUP3) HPGW24-3 HPGu30-3 HPGU31-3 HPGU32-3 
________.______.____-.--------..-.......----..-..---.---------.--------------.-------..-------------.--*----------------.--.-----------.-------- 

Chloromethene 

Bromuoethene 

Vinyl Chloride 

Chloroethane 

Hethylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethene 

2-Butanone 

l,l,l-Trichloroethane 

Carbon fetrachloride 

Vinyl Acetate 

Brcmodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrcmochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenrene 

Ethylbenrene 

Styrene 

Xylene (total) 

lo.u 

lD.U 

lo.u 

lo.u 

2.J 

4.J 

4.5 

5.U 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

1o.u 

lo.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.5 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

5.u 

5.u 

5.u 

5-Y 
5.u 

5.u 

5.u 

1o.u 

lo.u 

10-u 

lo.u 

5.u 

lD.U 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lD.U 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.u 

5.u 

lo.u 

1o.u 

.6J 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

lD.U 

1o.u 

.8BJ 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

lo.u 

lo.u 

5.u 

lo.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5-u 

10-u 

lD.U 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

lo.u 

lo.u 

5.u 

27.0 

6. 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

1o.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

IOU 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

lo.u 

1o.u 

lo.u 

l.BJ 

13. 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

5.u 

5.u 

lo.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1D.U 

1o.u 

5.u 

5.u 

34. 

5.u 

12. 

5.u 

51. 
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CAHP LEJEUNE - HPIA 

SEHI-VOLATILE ORGANIC CWPOUNDS IN GROUNDWATER (DEEP WELLS) 

Concentration in ug/I 

CHART = HPSV7A upSc\hp-sv.url (7-A) 
-____.__-_____--_------...------....---.----------.----------.-.-.------------------------------------.-----------.-.---.---------.------------. 

HPGW-30 

COMPOUND HPGU4-3 HPGW3 (CuDUP3) HPCU24-3 HPCU30-3 HPCKJl-3 HPCU32-3 
________-_____--_------.-----------..-..---------------------.-..--------.-----------------.---.-----------.----..------------------------------ 

Phenol 

bis(2-ChloroethyI)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenrene 

Benryl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

bis(2Xhloroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Denzoic acid 

bis(t-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Hethylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-TrichlorophenoI 

2,4,5-lrichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

50-u 
1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

lo.u 

10-u 

50.u 
lo.u 

50.u 
lo.u 

1o.u 

10-u 

10-u 

lo.u 

10-u 

lo.u 

10-u 

10-u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 
10-u 

5o.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

1o.u 

lo.u 

50.u 
lo.u 

50-u 
lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

1o.u 

lo.u 

lo.u 

50.u 
lo.u 

50.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

5o.u 
1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 

50.u 
lo.u 

lo.u 

10-u 

lo.u 

1o.u 

lo.u 

10-u 

lo.u 

-1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

50.u 
1o.u 

1o.u 

lo.u 

lo.u 

lD.U 

lo.u 

lo.u 

10-U 

lo.u 

10-u 

50-u 
lo.u 

50.u 
lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

l0.U 

lo.u 

lD.U 

lo.u 

lo.u 

50.u 
1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 
lo.u 

50.u 
lo.u 

lo.u 

10-u 
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CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPWNDS IN GROLJNDUATER (DEEP UELLS) 

Concentration in ug/L 

CHART = HPSV7B upBc\hp-sv.url (7-B) 
-----.__-------_-------.-.---------..--.-----.------------.--....--------------------------------.---.-------.---..------------------------.-..- 

COMPOUND 
----_--_---_.-_-_---_______ 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenrofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyi-phenylether 

FLuorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentechlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

EenzofaIanthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benro(b)fluoranthene 

Benzo(k)fluoranthene 

BenzofaIpyrene 

Indeno(l,2,3-cdjpyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

___-_____ 

HPCW3D 

HPCU4-3 HPGWP-3 (CUDUP3) HPGU24-3 HPCU30-3 HPCU31-3 HPGU32-3 
. . . ---e..we. 

s0.u 

1o.u 

50.u 

50.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

50.u 

50.u 

lo.u 

lo.u 

lo.u 

50.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

lD.U 

20.u 

lo.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

50.u 

lo.u 

50.u 

50.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

50.u 

50.u 

1o.u 

1o.u 

1o.u 

50.u 

lo.u 

1o.u 

1o.u 

lo.u 

lD.U 

lo.u 

20.U 

lo.u 

lo.u 

3.5 

lo.u 

1o.u 

1o.u 

lo.u 

1o.u. 

10-u 

1o.u 

50.u 

lo.u 

50.u 

50.u 

1o.u 

1o.u 

1o.u 

lo.u 

1o.u 

50.u 

5D.U 

1o.u 

1o.u 

lo.u 

50.u 

1o.u 

1o.u 

1o.u 

1o.u 

lo.u 

lo.u 

20.u 

lo.u 

lo.u 

2.5 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

1o.u 
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CHART = HPfNC7 

CIETAL/CONPWND HPCU4-3 

CAMP LEJEUNE - HPIA 

INORGANICS IN GRWNDWATER (DEEP WELLS) 

Concentration in ug/l 

HPGWP-3D 

HPGUP-3 (GwOUP3) HPGW24-3 

Aluninun 

Antimony 

Arsenic 

Bariun 

Beryllim 

Cadmiun 

Calciun 

Chruniun 

Cobalt 

Copper 

Iron 

Lead 

Hagnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Selenim 

Silver 

SodilJll 

Thalliun 

Vanadiun 

Zinc 

Cyanide 

1428 2200 

13.58 22.ou 

5.68 1.8U 

26.8B 49.10 

0.898 2.1u 

4.3u 4.3u 

55100 120000 

3.06 5.2U 

6.Ou 6.4U 

12.68 4.68 

23700 149 

2.0s l.OU 

21508 1318 

65.4 l.au 

O.lOU O.lOU 

9.66 1l.W 

23500 5540 

3.4u 1.6U 

2.58 6.2U 

12500 6440 

4.4u l.lU 

2.4u 7.3B 

49.7 38.6 

lO.DU lO.OU 

19000 

22.w 

2.48 

88.8B 

2.1u 

4.3u 

33200 

25.6 

a.48 

12.20 

4490 

12.3 

7700 

17.1 

O.lOU 

ll.OU 

29908 

4.08 

6.2u 

7040 

l.lU 

28.88 

40.4 

lO.OU 

1060 

22.ou 

1.8U 

7.68 

2.1u 

4.3u 

71300 

7.48 

6.4U 

6.48 

2870 

1.28 

15608 

42.4 

O.lOU 

1l.W 

11608 

1.6U 

6.2U 

7390 

l.lU 

6.28 

87.4 

lO.OU 

HPGW30-3 
---~~~~~-~ 

1860 

13.3u 

1.5u 

8.76 

0.5ou 

4.3u 

58900 

2.58 

6,OU 

5.40 

836 

1.7B 

16908 

23.6 

O.lOU 

5.2U 

15008 

3.4u 

1.6U 

16700 

4.4u 

2.4U 

34.3 

lO.OU 

HPGW31-3 
.__.. ----___ 

105B 

13.3u 

1.68 

235 

0.5ou 

4.3u 

55900 

10.3 

6.OU 

11.48 

371 

3.9 

7868 

3.88 

O.lOU 

6.08 

63400 

3.4u 

1.6U 

39100 

4.4u 

2.4U 

37.8 

lO.OU 

_. 

up8e\hp-inor.url (7) 
------------_.....-..--.*---~ 

HPGW32-3 
.---_.__----_-.---.-.-------- 

326 

13.3u 

1.5u 

19.36 

0.5ou 

4.3u 

36100 

6.68 

6.OU 

10.66 

555 

1.N 

10108 

15.4 

O.lDu 

5.2u 

43200 

3.4u 

1.6U 

21300 

4.4u 

2.4U 

61.8 

lo.w 



CHART = HPPEST7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PESTlCIDE/PCB 
. . . . . . . . . . . . . . . . . . . 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHC (lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

EndosuLfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan 11 

4,4'-000 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Emdrin ketone 

alpha-Chlordane 

gam-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

ArocLor-1242 

Aroclor-1248 

ArocLor-1254 

Aroclor-1260 

. . . . . . . . . . . . . 
HPCWb-3 HPGVP-3 

CAMP LEJEUNE - HPTA 

PESTICIDES IN GRWNDUATER [DEEP WELLS) 

Concentration in ug/l 

sy\up8b\hp-pest-w1 (7) 

HPGWP-3D 

fGuDlJP3) HPCW24-3 HPGU30-3 
. . . . . . . . . . . . . . . . . . . . . ..--........-.....----.......--.............. 

.05u 

.05u 

.05u 

.osu 

.osu 

. 05u 

.osu 

.osu 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.sou 

l.OU 

.sou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.05u 

.osu 

.osu 

.osu 

.osu 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.5ou 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.W 

.05u 

.osu 

.05u 

.osu 

.osu 

.05u 

.05u 

.osu 

.lOU 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.sou 

.lOU 

.5W 

.sou 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

.05u 

.05u 

.osu 

. osu 

.osu 

.osu 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.lOU 

.5ou 

.lOU 

.5ou 

.sou 

l.OU 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

l.OU 

NPGU31-3 HPGKfZ-3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.DSU 

.05u 

.05u 

.osu 

.osu 

.osu 

.osu 

.05u 

.lOU 

.lOU 

.lOU 

.lW 

.lOU 

.lOU 

.lOU 

.5W 

.lW 

.5ou 

. sou 

l.w 

.5ou 

.5ou 

.5ou 

.5ou 

.5ou 

l.OU 

1.W 



GROUNDWATER DATA 

WATER SUPPLY WELLS 



CAMP LEJ. - HPIA 

VOLATILE ORGANIC COMPOUNDS IN WATER SUPPLY WELLS 

Concentration in ug/L 

CHART = HPVOl8 up8b\hp-vol.url (8) 
________..____.___----..--..------------.---....----.----------.-.-.--..-----------------.-.....------...--.-.-.....---------...----.--.-.-.-... 

US634D 

COMPOUND US602 US603 Us634 (GUDUPP) US637 us642 US652 lJs660 
_._.......__...._*~.___^_______II_______...----~~..-.~...--...---.....-.-.---.--.---.-.............*.~.....~~~~.-.~~~~~.~.....~~~~~.~~~~..~.~~~~ 

Chloromethane 

Bron-cmethane 

Vinyl Chloride 

Chloroethane 

flethylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Oichloroethene 

l,l-Dichloroethene 

1,2-Dichloroethene (tota\) 

Chloroform 

1,2.Dichloroethane 

2-Eutanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromcdichlorunethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans.1,3-Dichloropropene 

Browform 

4-Methyl-2-Pentanone 

2-Hexanone 

Yetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

1o.u 

1o.u 

1o.u 

lo.u 

21. 

1o.u 

5.U 

5-U 

5.u 

12. 

5.U 

8. 

1o.u 

5.u 

5.u 

1o.u 

5.U 

5.u 

5.U 

.7J 

5.u 

5.u 

17. 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.U 

5.u 

1o.u 

1o.u 

1o.u 

1o.u 

5.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

1.J 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.w 

5.u 

5.u 

1o.u 

1o.u 

1o.u 

1o.u 

5.u 

1o.u 

5.u 

5-u 

5.u 

1.J 

5.u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

10-u 

1o.u 

1o.u 

1o.u 

5.u 

lo.u 
5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5-u 

1o.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

lo.u 

lo.u 

5.u 

1o.u 

5.u 

5.u 

5.0 

5.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5-u 

.9J 

5.u 

5.u 

5.u 

5.u 

5.u 

lo.u 

1o.u 

5.u 

5.u 

5.U 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

1o.u 

lo.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

5.u 

5-u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

5-u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

1o.u 

1o.u 

20. 

1o.u 

5.u 

5.u 

5.u 

5.u 

5-u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

10-u 

5.u 

5.u 

5-u 

5.u 

5.u 

5.u 

5.u 

1o.u 

1o.u 

1o.u 

1o.u 

5.u 

1o.u 

5.u 

5-u 

5.u 

2.J 

5.u 

5.u 

1o.u 

5.u 

5.u 

1o.u 

5.u 

5-u 

5.u 

1.J 

5.u 

5.u 

5.u 

5.u 

5.u 

1o.u 

lo.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 

5.u 



CAMP LEJEUNE - HPIA 

INORCANICS IN GROUNDWATER (WATER SUPPLY WELLS) 

Concentration in ug/l 

CHART 
. . . ..-~-rPUS1~G-------------------------------_-----------------------------------------------------------------------.---~~~~~~.~~~~~~~~--~~~- 

Us-634D 

METAL/COMPOUND US-602 US-603 US-634 (CUDUP9) US-637 us-642 US-652 us-660 
_________________-__-------~---~.-----.----.---------------------.--..-------------------------------------------------------------------------- 

ALuminun 

Antimony 

Arsenic 

Eariun 

BeryLliun 

Cadmiun 

Calcim 

Chromium 

Cobalt 

Cooper 

Iron 

Lead 

Hagnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Silver 

Sodiun 

Thalliun 

Vanadiun 

Zinc 

Cyanide 

95.28 

13.3u 

1.5u 

4.80 

0.5ou 

4.3u 

128000 

1.5u 

6.OU 

97.1 

12800 

8.8 

5440 

120 

O.lOU 

5.2U 

21008 

3.4u 

1.6U 

12500 

4.4U 

2.48 

112 

lO.OU 

20.7lJ 

13.3u 

1.5u 

8.78 

0.5ou 

4.3u 

91400 

1.5u 

6.OU 

3.2U 

1030 

1.N 

32408 

22.2 

O.lOU 

5.2U 

262OB 

3.4u 

1.6U 

11000 

4.4u 

2.4U 

39.9 

20.7U 

13.3u 

1.5u 

10.28 

0.5ou 

4.3u 

58900 

1.5u 

6.OU 

4.98 

1420 

l.N 

11906 

12.se 

O.lOU 

5.2u 

890B 

3.4u 

1.6t.L 

5410 

4.4u 

2.4U 

23.4 

20.7U 

13.3u 

1.5u 

10.48 

0.86B 

4.3u 

61200 

1.5u 

6.OU 

4.08 

1550 

1.N 

12408 

12.5e 

O.lOU 

5.2U 

10908 

3.4u 

1.6U 

5900 

4.4u 

2.58 

14.38 

20.7U 

13.3u 

1.5u 

9.5B 

0.5ou 

4.3u 

62700 

1.5u 

6.OU 

17.98 

4620 

3.3 

16508 

28.3 

O.lOU 

5.2U 

13708 

3.4u 

1.M) 

7900 

4.4u 

2.4U 

86.7 

ou lO.OU lO.OU lO.OU 

20.7u 

13.3u 

1.5u 

7.68 

0.5ou 

4.3u 

74100 

l.SU 

6.OU 

8.58 

1150 

1.N 

16908 

24.6 

O.lOU 

5.2u 

13908 

3.4u 

1.6Ll 

7730 

4.4u 

2.4U 

38.6 

lO.OU 

2O.N 

13.3u 

l.SU 

376 

o.sou 

4.3u 

69000 

1.7B 

6.OU 

22.56 

65000 

32.8 

19lOB 

151 

O.lOU 

5.2u 

12008 

3.4u 

2.28 

8680 

4.4u 

2.4U 

18100 

lO.OU 

20.7U 

13.3u 

1.5u 

10.38 

o.sou 

4.3u 

91900 

1.5u 

6.OU 

5.06 

11500 

21.8 

28008 

75.6 

O.lOU 

5.2u 

20408 

3.4u 

1.6u 

8730 

4.4u 

2.78 

4590 

lO.OU 



A .  .  

CAMP LEJEUNE - HPIA 

SEMI-VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER (WATER SUPPLY WELLS) 

Concentration in ug/L 

CHART = HPSVBA up8c\hp-sv.url (a-~) 
.___________._______-.----------.---..--------------.-----------.-.--------------------------------------------...----.----------------.--.--.-- 

CCMPCUND 

Phenol 

bis(2-ChloroethyL)ether 

2-Chlorophenol 

1,3+ichtorobenrene 

1,4-Dichlorobenzene 

Renzyl Alcohol 

.1,2-Dichlorobenzene 

2-Hethylphenol 

bis(Z-ChLoroisopropyI)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

genroic acid 

bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4.Chloroaniline 

Hexachlorobutadiene 

4.Chloro-3-methylphenol 

2-Methylnaphthalene 

Rexachlorocyclopentadiene 

2,4,6-Trichtorophenol 

2,4,5-Trichlorophenol 

2-Chloronephthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

US602 
_______ 

10-u 

lo.u 

lD.U 

1D.U 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

1o.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

50.u 

1o.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

-----_ 
US603 

__-.._. 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

1o.u 

lo.u 

1o.u 

lo.u 

1O.U 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

5q.u 

lo.u 

lo.u 

lo.u 

,______ 
US634 

--_____._ 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

1o.u 

lo.u 

10-u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

lo.u 

US634D 

(GuDUP9) 
._________ 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

lo.u 

1o.u 

US637 
-___ _._. 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

s0.u 

lo.u 

1o.u 

lo.u 

lo.u 

1D.U 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

50.u 

lo.u 

50.u 

lo.u 

1o.u 

lo.u 

us642 
___._-__-. 

lo.u 

lo.u 

lD.U 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.u 

lo.u 

1o.u 

lD.U 

lD.U 

lo.u 

lo.u 

lo.u 

50.u 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lD.U 

lo.u 

lo.u 

1o.u 

50.u 

lo.u 

5D.U 

lo.u 

lo.u 

lo.u 

US652 
--____- 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

10-u 

1o.u 

lD.U 

1o.u 

lo.u 

lo.u 

lD.U 

lo.u 

lo.u 

lD.U 

50.u 

10-u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

lo.u 

lo.u 

10-u 

lo.u 

5D.U 

10-u 

50.u 

lo.u 

1o.u 

1o.u 

____-_ 
us660 

____-__-_-_.__ 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

lo.u 

s0.u 

lD.U 

lo.u 

lo.u 

lo.u 

lo.u 

1o.u 

lD.U 

10-u 

lo.u 

lo.u 

50.u 

1o.u 

5D.U 

lo.u 

lo.u 

lo.u 
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APPENDIX C 
SUMMARY OF ANALYTICAL DATA FROM THE 

INTERIM REMEDIAL.ACTION/ 
REMEDIAL INVESTIGATION, MAY 1992 



TABLE 4-l 
CONSTITUENTS DETECTED IN GROUNDWATER 

TANK FARM AREA 

- 

VOLATILES: 
Benzene 
Dichloroethane,l,‘Z- 
Ethyl benzene 
Methylene chloride 
Trichloroethylene 
Toluene 
Xylene (total) 

SEMIVOLATILES: 
Methylnaphthalene,Z- 
MethylphenoJZ- 
Naphthalene 

INORGANIC% 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

22G 

’ l/9/87 

12000 
c28 

1800 
C28 
c 30 

15000 
9000 

NA NA NA 10 J 
NA NA NA 230 
NA NA NA 28 

7000 
33 

11000 9000 
29 78 - 

NA 
307 

NA NA NA 587000 
20.9 B 
50.3 
804 
5.8 
33800 
457 
30.9 B 
81.4 
101000 
0.35 
186 
24000 
3.4. u 
4.1 B 
9560 
518 
295 
10 u 

5/27/a 
A 

5/27/a l/18/71 

STAN1 
NORTH 

CAROUNP 

-&!L 

IDS 
PRIMAI; 

MCU 

2& 

10000 13000 7900 < 1 < 1 Cl c5 1 5 
< 2800 c 2800 110 B <3 c3 <3 CS 0.38 5 
< 7200 c 7200 1900 J c 7 47 c7 c5 29 700 
< 2800 c 50000 5 u 7 <3 < 50 <5 5 5(f) 
< 1000 < 1000 5 J c 1 <3 Cl <5 2.8 5 

18000 24000 16000 c 6 c6 c6 <5 1000 1000 
< 12000 c 12000 9800 c 12 < 12 < 12 CS 400 10000 

NA 
NA 
NA 

800 
28 

NA 

NA 
NA 

c ,100 
c 27 

NA 
NA 
NA 

< ‘200 
c .49.2 

NA NA NA 

\ 

< 10 
< 10 
< 10 

NA 
16.2 

16900 
13.3 u 
11 
67 B 
0.5 u 
127000 
26.3 
10.9 B 
11.2 B 
16200 
0.1 u 
17 B 
3030 B 
4.2 B 
1.6 U 
8570 
40.3 B 
91.8 
10 U 

1 O/5(3) 
50 

2000 

l(l) 

100 

1300(2) 

50 

50(4) 

100(1) 

NOTES 

’ -North Carolina water quality criteria for groundwater. 
NA - Not analyzed 
(-) - No standard set 

C - Less than detection limit 
1 -Proposed maximum contaminant level (MCL) 
2 - MCL is Action Level for Public Water Supply Systems, 

effective November 6,1991. 
3 - Two proposed MCL 
4 - Silver currently has an MCL of 50 ug/L; 

as of 7/30/92 silver will no longer have 
a primary MCL, its secondary MCL of 100 ug/‘L 
will become effective. 

QUALIFIERS: 

U - Compound was analyzed, but not detected. 
B - Analyte found in associated blank, organics 
- Reported value is < Contract Required Detection Limit 

but > Instrument Detection Limit, inorganics 
J - Value is estimated 



TABLE4-2 
CONSTITUENTSDETECTEDINGROUNDWATER 

BUILDINGS t709AND 1710 

VOLATILES: 
Acetone 
Benzene 
Chioromethane 
Dichiorocthyiene, 
Iran+1,2- 

Dichioroethylene, 
(lotal),l,2- 
Ethyl benzene 
Methyicne chloride 
Trichiorocthylene 
Toiuene 
Trichloroethane, 
l,l,l- 

Xylene (total) 

Oil & Grease’ 

Total Lead 

-iEz 

NA 
43 

c 4.3 
< 1.6 

NA 

12 
< 2.8 
<3 

100 
c 3.8 

62 

700 

27 

NA NA 
3.9 < 1 

c 4.3 < 4.3 
c 1.6 < 1.6 

NA NA 

< 7.2 < 1.2 
c 2.8 c 50 
c3 < 1. 

12 c6 
c 3.8 < 3.8 

< 12 c 12 

< 100 c 200 

c 27 < 49.2 

* - North Carolina water quality criteria for groundwater. 
< -Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 -Proposed maximum contaminant level (MCL) 
2 - MCL is Action Level for Public Water Supply Systems. 
3 -Two proposed MCtT 
4 -Silver currently has &n MCLof 50 ug& ‘as of July 30,1992 

silver will no longer have a primary MCI& secondary MCL 
of 100 ug/L will become effective. 

QUALIFIERS: 
U - Compound was analyzed for but not detected. 
El - Analpe found in associated blank, organics 

- Reported value is c Contract Required Detection Limit but > Instrument Detection Limit, inorganica 
J -Value is estimated 

10 1 
5 I 
10 I 
N/A 

13 

5 I 
3 I 
91 
5 I 
5 I 

5 1 

NA 

16.6 

NA 
12 
5 

c 1.6 

NA 

c 1.2 
: 2.8 
: 3 
‘38 

c ‘3.8 

28 

700 

: 27 

NA 
< 1 
< 4.3 
< 1.6 

NA 

< 1.2 
c 2.8 
<3 
<6 
< 3.8 

< 12 

< 100 

< 27 

5/27fE 

NA 
c 1 
< 4.3 
< 1.6 

NA 

< 1.2 
c 50 
< 1 
c6 
c 3.8 

c 12 

c 200 

c 49.2 

I l/18/91 

10 u 
5 IJ 
10 u 
NA 

5 u 

5 u 
5 u 
5 u 
5 u 
5 u 

5 u 

NA 

29.4 

HP 
U 

1 i9i87 3/8/87 

i- 
NA NA 
1.4 c 1 

c 4.3 < 4.3 
c 1.6 < 1.6 

NA NA 

8.2 9 
c 2.8 < 2.8 
c 3 c3 
c 6 ~6 
c 3.8 13 

c 12 c 12 

800 200 

40 < 27 

f 
5r2718 

NA 
c 1 
c 4.3 
c 1.6 

NA 

< 1.2 
c 50 
c 1 
c6 
c 3.8 

c 12 

< 200 

c 49.2 

l/18/91 

IO u 
5 u 
10 u 
NA 

5 u 

5 u 
5 u 
5 u 
5 u 
5 u 

5 u 

NA 

11.4 

STA 
NORTH 

XROLINA 

-%!L 

1 

29 
5 

2.8 
1000 
200 

400 

50 

5 

100 

700 
5(i) 
5 

1000 
200 

10000 

15 (2) 

continued 



TABLE 4-2 (cant) 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDINGS 1709 AND 1710 

f 
STA 

NORTH 

:AROLINA 

* 

50 
1000 

50 

1000 
300 
50 

50 
1.1 
150 

10 
50 

5000 
154 

IARDS 
HF w3 Primary 

h4Cl.A 

l!&!?k 

1 O/5(3) 
50 

2000 
1 (1) 

100 

1300(2) 

15(2) 

2 
lfwl) 

50’?4) 

2w) 

J 
318187 5/27/a 

NA NA NA NA 

5/27/g 

NA NA NA 

l/18/91 

30600 
13.3 u 

8 B 
166 B 

6 
30100 

87 
6 U 

17.4 B 
64100 
16.6 

5590 
168 
0.1 u 

31.3 B 
3940 B 

3.4 u 
4.7 B 

10900 
92.1 
163 
10 u 

l/9/87 

NA 

5/27/a 

NA 

l/la/91 

56000 
15.6 E 
24.1 
84.4 B 

1.7 B 
46800 
64.3 
6.1 B 

17.3 B 
34800 
29.4 
3980 II 
77.7 
0.1 t 

16.9 B 
4820 B 

3.6 B 
I.6 U 

3680 B 
160 

88.2 
11.2 u 

l/lap1 

19300 
46.5 B 
15.6 
55.5 B 

1.2 B 
29800 
16.7 

a L 
5.5 B 

10400 
11.4 

2.580 B 
53.9 
0.1 ti 

12.1 B 
2230 B 

3.4 u 
1.6 u 

6390 
35.9 B 
59.8 
11.2 

INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium , 
Calcium 
Chromium 
Cobalt 
tipper 
Iron . 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium . 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

NOTES: 
’ - North Carolina waterqualitycritcria forgroundwater. 
C. a Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 - Proposed MCL 
2 - MCL is Action Level for Public Water Supply Systems, effective November 6,199l. 
3 - Two proposed MCLs 
4 - Silver currently has an MCL of 50 ug/L; as of July 30,1992 

silver will no longer have a primary MCL,its secondary MCL 
of 100 ug/L will become effective. 

QUALIFIERS: 
U - Compound was analyzed for but not detected. 
B - Analyte found In associated blank, organic-a 

- Reported value is c Contract Required Detection Limit but > Instrument Detection Limit, Inorganica 
J -Value is estimated 

continued 



TABLE4-2 (cant) 
CONS’I’I’I’UI?.NTS DETECTED IN GROI)NDWATER 

BUILDINGS 1709 AND 17 10 

1/12/f 

NA 
25 

c 4.3 
1.9 

NA 

c 1.2 
c 2.8 

3.4 
35 

c 3.8 

c 12 

300 

29 

ug, 
318187 

NA 
3.2 
4.3 
2.2 

NA 

1.2 
2.8 
3 
8.2 
3.8 

12 

300 

27 

5/21/a 

.NA 
1.6 

< 4.3 
4.4 

NA 

< 1.2 
< 50 

7.7 
<6 
< 3.8 

< 12 

c 200 

c 49.2 

VOLATILES: 
Acetone 
Benzene 

Dichloroelhylene, 
trans.1,2- 
Dichloroethylene, 
(totai),l,2- 
Ethyl benzene 
Melhylene chloride 
Trichloroethylene. 
Toluene 
Trichloroethane, 
l,l,l- 

Xylene (total) 

40 
5 I 
10 1 
NA 

26 
5 u 
10 u 
NA 

1 
Chloromethanc 

5 I 

5 1 
5 1 
0.9 3 
5 1 
5 1 

5 1 

NA 

0.6 J 

5 u 
2 J 
1 .I 
5 u 
5 u 

5 u 

29 
5 

2.8 
1000 
200 

Oil & Grease 

Total Lead 66.6 

400 

SO 

S 

100 

700 

5(l) 
5 

1000 
200 

10000 

1s (2) 

1; 
NOTES: 
’ - North Carolina water quality criteria for groundwater. 
< - Lea than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 -Proposed maximum contaminant level (MCL) 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Two proposed MCLs 
4 - Silver cumntly has an MCL of 50 II& as of July SO,1992 

silver will no longer have a primary MCL,its secondary MCL 
of 100 ug/L will become effective. 

QUALIFIERS: 
U - Compound was analyzed for but not detected. 
B - Analyte found in associated blank, organi& 

- Reported value Is c Contract Required Detection Limit but > Instrument Detection Limit, inorganics 
J -Value is estimated 

l/18/91 

HPGW4- 

+%- 

STAl 
NORTH 

XROLINA~ 

URn 

)ARD5 
Pllmary 

MCLJ 

l!d!L 

continued 



INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

%ver 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
SilVtT 
Sodium 
Vanadium 
Zinc 
Cyanide 

TABLE 4-2 (cant) 
CONSTITUENTSDETECTEDINGROUNDWATER 

BUILDINGSl709AND 1710 

IIlUE 

NA NA NA 97000 
21.9 I3 
15.5 
268 
6.7’ 

HPGW4-1 

e/L 
I 3,8787 5Rll8 l- l/18/91 

lL 

187 
14.4 B 
35.4 
100000 
66.6 
12100 

42.5 
0.1 u 
57 

9710 
3.4 u 
1.6 U 

11400 
213 
228 

10 u 

L 

IPGW4 
-5% 

96800 
34.6 
19.4 
213 
6.4 

31OOOf 
195 

18.2 
39.2 
106OOt 
45.6 
12500 

436 
0.1 

64.3 
9520 

3.4 
2.4 

11100 
222 
272 

10 

STA! 
NORTH 

IAROLINA’ 

A!fl!!L 

50 
1000 

SO 

1000 
300 
50 

50 
1.1 
150 

10 
50 

5000 
154 

IARDS 

lM(3) 
50 

2000 

10) 

100 

1300(2) 

15(2) 

NOTES: 
* - North Carolina water quality criteria for groundwaler. 
< - Less than detection limit 
NA - Not analyzed 
(-) - No standard set’ 
1 - Proposed MCL 
2 - MCL is Action Level for Public Water Supply Systeme, effective November 6, 1991. 
3 - Two proposed MCLs 
4 - Silver currently has an MCL of 50 II&; as of July 30,1992 

silver will no longer have a primary MCL,its secondary MCL 
of 100 ug/L will become effective. 

QUALIFIERS: 
U - Compound was analyzed for but not detected. 
B - Analyte found in associated blank, organics 

- Reported value is c Contract Required Detection Limit but > Instrument Detection Limit, inorganics 
J - Value is atimated 



TABLE 4-3 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDING 1613 

INORGANICS: 
Aluminum 
Antimony 
Anenic 
Barium 
Beryllium 
Calcium 
Chromium 5 
Cobalt 

tipper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

l/l 2/8? 
900 

: 21 

NA 

I 

NA 

GW5 K 

NA 

l/18/91 
NA 
13.6 

3580 
13.3 u 
1.5 u 
13.6 B 
0.86 B 
80100 
3.6 B 
6 U 
4.1 B 
3100 
13.6 
11100 
162 
0.1 u 
5.2 U 
3930 B 
4.4 B 
1.6 U 
22400 
2.4 U 
71.3 
10 u 

HI 

l/l2/87 
200 

: 21 

NA 

ug 
31818 

c 100 
c 21 

NA 

W6 

5l27f87 l/18/91 l/12/85 
c 200 NA 3000 
c 49.2 60.7 : 21 

NA NA NA NA 

, 

1050000 
13.3 L 
31.5 
1960 
20 
11200 
1590 
51.9 
194 
265000 
60.7 
49700 
481 
1.4 
161 
55300 
3.4 L 
2.3 B 
14800 
1610 
531 
10 L 

NOTES: 
l -These standards are water quality standards applicable to the groundwaters of North Carolina. 
<X - Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 - Maximum contaminant level (MCL) is Action Level for Public Water Supply System. 
2 - Two proposed MCLs 
3 - Proposed MCL 
4 _ Silver currently has an MCL of 50 ug/L; as of 7/30/92 silver will no longer have a primary MCL, 

its secondary MCL of 100 ug/‘L will become effective. 
QUALIFIERS: 
U - Compound was analyred, but not defected. 
B - Reported value is < Contract Required Detection Limit, but > Instrument Detection Limit, inorganics 

T UI 

31918: 
200 
29 

S/27/8; l/18/91 
: 200 NA 
: 49.2 112 

161000 
22 I. 
18.3 
670 
4.8 Fl 
10500 
313 
17.7 B 
44.2 
65700 
112 
18200 
136 
0.25 
50.7 
12000 
2.6 B 
6.2 u 
11500 
28s 
218 
10 u 

STAN 
North 

Zarolina’ 

L!i& 

50 

iRDS 
Primar 
MCIs 

10/5(2; 
50 

2000 

1 (3) 

100 



B 

TABLE4-4 
CONSTITUENTSDETECTEDINGltOUNDWA'~ER 

BUILDINGS1502,1601ANDl602 

VOLATILES: 
Carbon Disulfidc 
Chloroform 
Chlorome!hane 
Dichkroerhylene (lotal), 1,2- 
Dichlororhylene, trans,l,2- 
Ethyl Benzene 
Methylene Chloride 
Toluene 
Ttichloroethene 
Trichlorofluoromethane 
Xylene (total) 

NA 
< 1.6 

1.2 
c 2.8 
< 1.6 
c 7.2 

20 
c6 
c3 

14 
c 12 

N’ A 
< 1.6 
< 4.3 
< 2.8 
< 1.6 
-c 7.2 
< 2.8 
=-z6 
< 3’ 

96 
< 12 
7 

NA 
< 1.6 
< 4.3 
e 2.8 
c 1.6 
< 7.2 
< 50 
c6 
c 1 
c 3.2 
< 12 

SEMI-VOLATILE% 
bis(2-Ethylhexyi)phthalate 
Methylnaphthalene, 2. 
Naphthalene 
Oil & Grease 
Total Lead 

NA 
NA 
NA 
100 

c 27 

NA, 
NA 
NA 

< 100 
c 27 

NA 
NA 
NA 

< 200 
< 49.2 

NOTES: 
l - North Carolina waler qualily standards for groundwaler. 
<X - Less than detection limit 
NA - Nor analyzed 
(-) - No standard set 
1 - Proposed MCL 

3/13/81 
u1 
319181 

NA 
< 400 
< 1100 
c. 700 
-c 400 
< 1800 
< 700 
c: 1500 

6100 
< 800 
< 3000 

NA 
NA 
NA 
1100 
92 

‘NA 
< 160 
< 430 
< 280 

2700 
< 720 
< 280 
< 600 
< 100 
< 320 

4000 

NA 
NA 
NA 
6000 
70 

\ 

2 - MCL is Action Level for Public Water Supply Syslems, effective November 6,199l. 
3 - Two proposed MCLs 
QUALIFIERS: 
U - Compound was analyzed, but not derecled. 
B - Analyte found in associated blank, organia 

- Reported value is < Contract Required Detection Limit but > lnsrrument Detection Limit, inorganics 

13 
15 
10 t 
1200 
NA 
700 
5 t 
330 J 
14000 
NA 
3300 

10 t 
49 
190 
NA 
128 

STANI 
North 

Zarolina’ 

-!%!!L- 

70 
29 
5 

1000 
2.8 

MCi 

ug/L 



II INORGANIC3 
Aluminum 

II Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Cyanide 
NOTES: 

TABLE 4-4 (cod) 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDINGS 1502,160l AND 1602 

3/13/8Y 

NA .NA 

lW8 
ti 
5nsm 

NA 

l/18/91 

91700 
22 L 
28.4 
173 El 
2.1 1. 
10600 
91.8 
7.9 B 
19.5 B 
40900 
54.1 
5780 
46.5 
0.13 B 
25.2 t? 
5300 
3.6 II 
8600 
945 
118 
10 u 

T- 

NA NA NA 

- 

* - North Carolina water quality standards for groundwater. 
<X - Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 - Proposed maximum contaminant level (MCL) 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Two proposed MCLs 
QUALIFIERS: 
IJ - Compound ws analyzed, but not detected. 
B - Analyte found in associated blank, organics 

-Reported value is c Contract Requited Detection Limit but > Instrument Detection Limit, inorganics 

continued 

l/18/91 

59100 
17.6 1 
3 1 
124 1 
0.79 I 
23500 
66.4 
6 I 
27.1 
19800 
128 
11000 
45 
0.1 1 
15.1 E 
5370 
3.6 I 
20400 
75.3 
115 
IO 1 

STAN1 
North 

3arolina 
UglL 

50 
1000 

SO 

1000 
300 
SO 

50 
1.1 
15-O 

10 

5000 
154 

rRDS 
Prima? 
MCLs 

A?& 

100 (3) 
50 

2000 
l(l) 

100 
_ 

1300(2; 

15(2) 

2 
100(l) 

50 

200-(l) 



TABLE 4-4 (cow) 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDINGS 1502,160l AND 1602 

VOLATILE% 
Carbon Disulfide NA 
Chloroform < 1.6 
Chloromethane < 4.3 
Dichloroethylene (total), 1,2- < 2.8 
Dichlorothylene, Irans,l,2- < I.6 
Ethyl Benzene < 1.2 
Methylene Chloride c 2.8 
Toluene c6 
Trichloroethene 7.4 
Trichlorofluoromethane < 3.2 
Xylene (total) c 12 

SEMI-VOLATILES: 
bis(2-Ethylhexyl)phthalate NA 
Methylnaphthalene, 2. NA 
Naphthalene NA 
Oil & Grease 400 

cTotal Lead 29 

NOTES: 

WELL NUMBER 
UNIT 

DATE SAMPLED 

.HPG 
--3 IL 

l/14/87 319181 4 

iW10 

=I=- 
NA NA 5 U 

< 1.6 < 1.6 5 u 
-z 4.3 4 4.3 10 u 
< 2.8 <2.8. 5 U 
< 1.6 < 1.6 NA 
< 1.2 c 1.2 5 u 
< 2.8 < 50 5 u 
c6 <6 5 u 

8.6 e 1 5 u 
< 3.2 c 3.2 NA 
< 12 < 12 5 u 

NA 
NA 
NA 

c loo 
c 27 

NA 10 U 
NA 10 U 

I/14/81 
L 
5/28/87 

NA 
3.2 

c 4.3 
< 2.8 

13 
c 1.2 
c 2.8 
c6 

49 
c 3.2 
c 12 

NA 
2.2 

< 4.3 
< 2.8 

7.2 
< 1.2 
< 2.8 
<6 

34 
c 3.2 
< 12 

NA 
2.6 

< 4.3 
c 2.8 

6 
< 1.2 
< 50 
<6 

24 
c 3.2 
< 12 

11 
5 u 0.19 
10 u - 
5 u - 
NA 70 
5 u 29 
5 u 5 
5 u 1000 
5 U 2.8 
NA 
5 u 400 

NA NA NA 10 u - 
NA NA NA IO u - 
NA NA NA 10 u - 
300 600 < 200 NA 

c 27 < 27 < 49.2 45.2 50 

* - North Carolina water quality standards for groundwater. 
<X - Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 - Proposed MCL 
2 - MCL is Action Level for Public Water Supply Systems, effective November 6, 1991. 
3 - Two proposed MCL.s 

QUALIFIERS: 
U - Compound was analyzed, but not detected. 
B - Analyte found in associated blank, organia 

- Reported value is < Contract Required Detection Limit but > Instrument Detection Limit, inorganic-s 

.RDS 
Primar: 
MCi-s 
x!!L 

i& 

continued 



WELL NUMBER 
,UNIT 

DATE SAMPLED 

INORGANIC% 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

ICyanide 
NOTES: 

TABLE 4-4 (cod) 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDINGS 1502,160l AND 1602 

l/14/87 

NA NA NA 

l - North Carolina water quality standards for groundwater. 
cX - Less than detection limit 
NA - Not analyzed 
(-) - No standard set 
1 - Proposed maximum contaminant level (MCL) 
2 - MCL is Action Level for Public Water Supply Syslems. 
3 - Two proposed MCLs 

QUALIFIERS: 
U - Compound was analyzed, but not detected. 
B - Analyte found in associated blank, organia 

l/18/91 1114187 

348000 
22 c 
39.9 
492 
5.6 
56200 
310 
31.4 B 
12.2 
119000 
186 
14900 
255 
0.82 
92.2 
17100 
1.6 U 
3950 B 
316 
224 
10 u 

NA NA NA 

A 
5/28/87 

- Reported value is < Contract Required Detection Limit but > Instrument Detection Limit, inorganica 

l/18/91 

95200 
22 1. 
9.1 fl 
298 
2.1 L 
9730 
140 
6.4 C 
30 
31800 
45.2 
11200 
130 
0.1 B 
23.6 B 
7320 
3.7 B 
5410 
166 
94 
10 u 

STAN 
North 

Carolina 

L!a!!L 

. 

50 
1000 

50 

1000 
300 
50 

50 
1.1 
150 

10 

5000 
154 

iii% 
Primar 
MCLi 

A!& 

10/s (3 
50 

2000 

l(l) 

100 

1300 (2 

15(2: 

2 

l@-xl) 

so 

20&J 



TABLE43 
CONSTITUENTSDETECTEDINGROUNDWATER 

BUILDING1202 

WELL NUMBER 
UNITS 

DATE SAMPLED 

VOLATILES: 
Dichloroethyiene (total), l,2- 
Ttichioroethene 
Trichlorofluoromethane 
Oil % Grease 
Total Lead 

INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

%per 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

PESTICIDES: 
Dieldrin ’ 

.l1Sf81 5/28/87 l/18/91 /15/81 i/28/87 l/18/91 

: 2.8 2.8 2.8 7 : 2.8 : 2.8 : 2.8 5 I 
: 3 3 1 4 J : 3 : 3 : 1 5 1 
: 3.2 3.2 7.1 N/A : 3.2 : 3.2 : 3.2 N/A 
: 100 100 200 N/A 200 3000 : 200 N/A 

46 -r 49.2 16.6 45 41 : 49.2 100 

NA NA NA 18500 
22 .L 
1.8 C 
119 B 
2.1 L 
12000 
21.4 
6.4 L 
12.2 B 
4800 
16.6 
5650 
18.3 
0.1 u 
11 U 
3390 B 
6950 
1.1 u 
24.9 B 
ES.1 

NA NA NA 213000 
22 I 
17.3 
276 
5.3 
33400 
209 
18.7 I 
44.6 b 
47200 
100 
8110 
98.3 
0.13 E 
41 
12100 
4960 
1.4 E 
225 
157 

GW15 

0.1 u 

HI 

l - North Carolina water quality criteria for groundwater. 
NA - NOI analyzed 
(-) - No standard set 
<X - Less than detection limit 
1 - Well HPGW18 could not be located during the supplemental invaligation. 
2 - Maximum contaminant level (MCL) is Aciion Level for Public Water Supply Systems. 
3 -Two proposed MCLa 
4 - Proposed MCL 

- 
PG’ W16 

0.1 I 

STAh 
North 

Carolin: 

ug/L 

2.8 

50 

50 
1000 

1000 
300 
50 

50 
1.1 
150 

5000 

iRDS 
PrimaS 
MCLs 

-A& 

5 

1;(2) 

10/S(3) 
50 

2000 

1 (4) 

100 

1300 (2; 

15 (2) 

2 
lOO(4) 

YlC3) 

QUALIFIERS: 
U - Compound was analyzed, but not detected 
B - Analyte found in associated blank, organics 

- Reported value is < Contract Required Detection Limit 
- but > Instrument Detection Limit, inorganics 

J -Value is estimated 

continued 



.- 

1 PESTICIDES: 
I Dieldrin 

NOTES: 

INORGANICS: 

Aldminum 

Antimony 

Arsenic 
Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Qver 
Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 

Polassium 

Sodium 
Thallium 

Vanadium 

WELL NUMBER 

UNITS 
DATE SAMPLED 

VOLATILE% 

Dichloroethylene (total), 1,2- 

Trichloroethene 

Trichlorofluoromethanc 

Oil & Grease 

Total Lead I 

-If- 

/l 5187 

: 2.8 

: 3 
: 3.2 

: 100 

c 27 

NA 

TABLE 4-5 (cm) 
CONSTITUENTS FOUND IN GROUNDWATER 

BUILDING 1202 

-c 2.8 

<3 

c 3.2 

3000 

c 21 

NA 

< 2.8 

< 1 

< 3.2 

< 200 

c 49.2 

NA 

l/18/91 

5 L 

5 .L 

N/A 

N/A 
23.7 

29000 

22 L 

1.8 I 
70.1 B 

2.1 L 

60800 

31 
6.4 L 

20 B 
10500 

23.1 
6790 

31.3 

0.1 u 

11.9 B 

3530 B 

4480 B 
1.1 u 

52.1 

16.5 

0.11 

m/a7 

c 2.8 

cl 
c 3.2 

c 100 
c 21 

NA 

l _ North Carolina water quality criteria for groundwater. 

Nk - Not analyzed 
(-) - No standard set 

CX - Less than detection limit 
1 - Well HPGWIS could not be located during the supplemental investigation. 

2 - Maximum contaminant level (MCL) is Acfion Level for Public Waler Supply Systems. 

3 - Two proposed MCLs 
4 - Proposed MCL 

< 2.8 

c3 
c 3.2 

-ziG 
z-r- 

NA 

\ 

PC - iW18 (1) 

c 2.8 

: 1 
: 3.2 
< 200 

c 49.2 

NA 

l/18/91 

NA 

NA 

NA 

NA 

NA 

NA 

I STAN 
North 

Zarolina 

UpjL 

2.8 

50 

50 
1000 

1000 
300 

50 

50 

1.1 
150 

5000 

iRDS 
Prima? 

MCLs 

up/L 

5 

1;(21 

10/S(3) 
50 

2000 

l(4) 

100 

1300 (2) 

15 (2) 

2 
1 OO(4) 

Ul(3) 

QUALIFIERS: 
U - Compound was analyred, but not detected 

B - Analyte found in associated blank, organica 

-Reported value is < Contract Required Detection Limit 
-but 5 Instrument Detection Limit, inorganica 

J - Value is estimated 



i TABLE 4-6 
CONSTITUENTS DETECTED IN GROUNDWATER. 

VOL‘4TILES: 
Dichloroethylerie (total),l,2- 
Dichloroethylene, trans.l,2- 
Tetrachloroethene 

INORGANICS: 

Zapper 
%on 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 

NA NA 
2.5 < 1.6 

: 3 c 3 
6 < 3 
200 2000 

: 21 < 21 

BU LDING 1100 

HPGW19 

NA 
1.6 

: 3 
: 1 
: 200 
: 49.2 

NA 

NOTES 

* - North Carolina water quality standards for groundwater. 
NA - Not analyzed 
(-) - No standard set 
1 - Proposed MCL 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Two proposed MCLs 
4 - Silver currently has an MCL of 50 ug/L; as of 7/30/92 silver’s 
secondary MCL of 100 ug/L will become effective. 

QUALIFIERS: 

B - Reported value is < Contract Required Detection Limit 
but > Instrument Detection Limit. 

J - Estimated value 

l/18/91 

0.8 J 
NA 
2 J 
2 J. 
NA 
31.7 

13.3 u 
5 B 
92.9 B 
2.3 B 
3120 B 
13.8 
8.6 B 
36200 
31.7 -. 
4200 B 
79 
7.3 B 
2370 B 
29 B 
23500 
19.8 B 
81.1 

STAN1 
North 
hrolina’ 
-!G!L 

50 

50 
1000 

50 
1000 
300 
50 

50 
150 

50 

so00 

IDS 
Primary 
MCLs 

-.%!L 

15-(l) 

1015 (2) 
50 

2000 
l(l) 

100 
1300 (1) 

15 (1) 

LWl) 

50 (4) 



TABLE4-7 
CONSTITUENTSDETECTEDINGROUNDWATER 

BUILDINGS901,902,903 

Carbon Disulfide 
Dichloroethane,l,l- 
Dichloroethane,l,2- 
Dichloroethene,l,l- 
Dichloroethylenc (total), 1,2- 

Tetrachloroethene 

Trichloroelhene 

T HI 

/19/81 
ug 
3111187 i/18/91 

: 1 < I c 1 s I 
NA NA NA 5 1 

: 4.1 < 4.1 < 4.1 5 1 
: 2.8 < 2.8 < 2.8 5 I 

NA NA NA 5 I 
NA NA NA 5 1 

: 1.6 < 1.6 < 1.6 NA 
: 1.2 < 1.2 c 1.2 5. 1 
: 2.8 < 2.8 c 50 9' 
:3 <3 c3 5 I 
:6 c6 c6 5 i 
:3' cl. c 1 5 1 
: 5 < 5. CS 5 I 
: 1 < 1 c 1 10 I 
: 12 < 12 c 12 5 t 

NA NA NA 

1000 2000 c 200 
27 -c 21 c 49.2 

3 J 
2 J 
5 J 
10 [ 
10 I 
10 t 
NA 
39.4 

n 
w22 HP’ 

: 10 100 < 100 24 
NA NA NA 5 

: 41 470 < 470 5 u 
:28 280 < 280 5 u 

NA NA NA 5 U 
NA NA NA 8900 
a30 6100 7100 NA 

: 12 720 < 720 9 
:28 300 c 5000 S IJ 
: 30 200 c 200 5 U 
:, 60 600 < 600 13 

830 ljOO0 4300 3700 
: 50 500 c 500 5 I-l 
: 10 100 < 100 8 J 
: 120 1200 c 1200 41 

NA NA NA 

600 3000 c 200 
38 21 : < 49.2 

10 
10 
10 
3 
10 
10 
NA 
4s 

tV23 

5/29/81 l/18/91 

f 

STAr 
North 

Carolina 
UpjL 

1 

0.38 
7 

70 
29 
5 

0.7 
1000 
2.8 

0.015 
400 

SO 

ARDS 
Primar) 

MCLs 

UejL 

5 

5 
7 

100 
700 
5 (1) 
5 

1000 
5 

200 
2 

10000 

15<2) 

continued 



TABLE47 (cord) 
CONSTITUENTSDETECTEDINGROUNDWATER 

BUILDINCS901,902,903 

T 
INORGANICS: 
Aluminum 
Anlimonj 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
&balt 

tipper 
Iron ’ 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

&Cyanide 

J19J81 

NA 

ugr 
3/l I/81 

NA NA 

NOTES: QUALIFIERq: 
* -North Carolina water quality criteria for groundwater. 
NA - Not analyzed 
(-) - No standard xt 
< - Less than detection limit 
1 - Proposed maximum contaminant levels MC% 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Two proposed MCb 

U - Compound was analyzed but no1 delecled 
B -Reported value is < Contract Required Detection Limit 

but > Instrumenl Detection Limit, inorganic3 
J - estimated value 
D - Compound analyzed at a secondary dilution factor 

4 - Silver currently has an MCL of 50 ug&as of 7J3OJ92 
silver will no longer have a primary MCL, its secondary MCL 
of 100 ugJL will become effective. 

l/18/91 

71800 
24.4 B 
7.2 B 
102 B 
0.6 B 
96300 
79.8 
6 II 
40 
24400 
39.4 
5210 
94.1 
0.1 u 
23.2 B 
6930 
2.5 B 
5300 
100 
77.4 
10 u 

f 
HP A'23 

/I 9J8’l 

NA 

vii$ 

NA NA 

lJ18J91 

82500 
24.6 B 
6.6 B 
196 B 
1 B 
7890 
16.3 
11.9 B 
30.5 
23300 
45 
6050 
68.8 
0.1 u 
33.2 B 
3880 B 
6.6 B 
6260 
11.6 
89.3 
10 u 

f 
STAP 
North 

L’arolina 

ug/L 

50 
1000 

. 

50 
. 

1000 
300 
so 

so 
1.1 
150 

50 

. 

5000 
154 

ARDS 
Primary 

MCLs 

up/L 

10/S(3) 
50 

1000 

l(l) 

100 

1300(2) 

W) 

IO&) 

50(4) 

zooi1) 

conlinued 



TABLE4-7 (cod) 
CONSTITUENTSDETECTEDINGROUNDWATER 

VOLATILES: 
Benzene 
Carbon Disulfide 
Dichloroethane,l,l. 
Dichloroethane,l,2- 
Dichloroethene,l,l- 
Dichloroethylene (total), 1,2- 
Dichloroethylene, lrans,l,2- 
Ethyl Benzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichloroethane, 1,1,2- 
Vinyl Chloride 
Xylene (total) 

SEMI-VOLATILE!3 
Aoenaphthene 
Dibenzofuran 
Fluorcne 
bis(2-ethylhexyl)Phthalate 
Naphthalene 

HP1 

BUILDINGS 901, 902, 

2 
NA 
12 

c 280 
NA 
NA 
6400 

c 720 
c 280 
c 300 
c 600 

57 
c 500 

190 
c 1200 

< 100 
NA 

< 470 
< 280 

NA 
NA 
4300 

< 720 
< 280 
< 200. 
< 600 
< 100 
< 500 
< 100 
c 1200 

c 100 
NA 

< 470 
< 280 

NA 
NA 
4000 

< 720 
c 5000 
< 200 
< 600 
< ‘100 
< 500 

250 
< 1200 

NA NA NA 

100 
c 27 

2000 
< 27 

< 200 
c 49.2 

N24 

i/is/91 

3 J 
I 
5 I 
0.8 J 
65 
42000 I 
NA 
3 J 
5 I 
5 I 
13 
180 
3 J 
25000 I 
10 

6 J 
10 I 
10 I 
10 1 
130 
3 J 
NA 
21.4 

. 

J 4 
. 

1 
4 
. 

J . 
J 4 

. 
. 
< 

J . 
< 

J 
J 
J 

< 

HPt 

119187 

: 1 
NA 

c 4.7 
: 2.8 

NA 
NA 

c 1.6 
: 1.2 
: 2.8 
:3 
:6 
: 3 
:5 
: 1 
: 12 

NA 

200 
: 27 

c 1 
NA 

< 4.1 
< 2.8 

NA 
NA 

< 1.6 
< 7.2 

2.9 
c3 
<6 
c 1 
c5 
<l 
< 12 

NA 

300 
T 

5/29/87 

c 1 
NA 

< 4.7 
c 2.8 

NA 
NA 

< 1.6 
c 7.2 
< 50 
<3 
<6 
c 1 
<5 
c 1 
< 12 

NA 

< 200 
< 49.2 

STAl' 
Norlh 

Carolina 
war9i UpjL 

5 u 1 
5 u - 
5 u - 
5 u 0.38 
5 u 7 
s u - 

NA 70 
5 U 29 
5 u 5 
s u 0.7 
5 u 1000 
5 U 2.8 
5 u - 
10 u 0.015 
5 u 400 

10 u - 
10 u - 
10 u - 
10 u - 
10 u - 
10 u - 
NA 
71.6 50 

dRDS 
Prima9 
MCLs 

A?Y!!L 

5 

5 
7 

100 
700 
3 (1) 

5 
1000 

5 
200 

2 
10000 

15& 

continued 



TABLE 4-7 (cant) 
CONSTITUENTS DETECTED IN GROUNDWATER 

BUILDINGS 901,902,903 

WELL NUMBER 
UNITS 

DATE SAMPLED 

INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium. 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese , 
Mercury 
Nickel 
Potassium 
Silver 
Scdium 
Vanadium 
Zinc 
Cyanide 

f 
HP ‘crv - 

tl9la7 

NA 

-7 

NA 

IL 
7; 

Ku 

NA 

NOTES: QUALIFIERS: 
l - North Carolina water quality criteria for groundwater. 
NA -Not analyzed 
(-) - No standard set 
c - lxss than detection limit 
1 - Proposed maximum contaminant levels MCLa 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Two proposed MCL 

U - Compound\was analyzed but not detected 
B - Reported value is < Contract Required Detection Limit 

but > Instrument Detection Limit, inorganica 
J -estimated value 
D - Compound analyzed at a secondary dilution factor 

4 -Silver currently has an MCL of 50 ug/L;as of 7/30/92 
silver will no longer have a primary MCL, iLs secondary MCL 
of 100 ug/L will become effective. 

i/la/91 

15400 
22 u 
4.2 B 
60.1 B 
2.1 u 
16600 
26.3 
6.4 U 
11.5 B 
19200 
21.4 
2430 B 
54.8 
0.1 u 
14 u 
3130 B 
6.2 U 
11800 
39.2 B 
70.5 
10 u 

B HP 

tt9ta7 

NA NA NA 

l/la/91 

218000 
13.3 u 
13.2 
289 
2.8 B 
6270 
205 
10.5 B 
57.1 
46600 
71.6 
10000 
118 
0.1 u 
39.2 B 
13100 
3.9 B 
18200 
259 
119 
10 u 

r STANDARDS 
North 

Zarolina 
unn. 

Primary 
MCLs 

UPJL 

10/5(3) 
50 

1000 
l(1) 

100 

1300(2) 

15(2) 

2 
lOO( 1) 

50(4) 

200(l) 



TABLE 4-S 
CONSTITUENTS DETECTED IN GROUNDWATER 

TRANSFORMER STORAGE AR.EA 

WELL NUMBER 
UNITS 

DATE SAMPLED 

NORGANICS: 

21GWl 

40400 
17 B 

41.4 
71 B 
1.1 B 

60400 
39 
10.8 B 
13.2 B 

54900 
15.8 

10300 
200 
0.35 
21.4 B 
4400 B 
17400 

138 
233 
10 L 

STANDA 
North 

Carolina* 

A 

50 
1000 

- 
50 

1000 
300 
50 

50 
1.1 
150 

.5ooo 
154 

x3 
Primary 
MCLs 

UejL 

10/q 1) 
50 

2000 
l(2) 

100 

1300(3) 

15 (3) 
- 

2 
100(S) 

2W2) 

NOTES: 

* - North Carolina water quality criteria for groundwater. 
1 - Two. proposed MCLs 
2 - Proposed MCL 
3 - MCL is Action Level for Public Water Supply Systems. : 
4 - Silver currently has an MCL of 50 t&L; as of 7/30/!32 

silver will no longer have a primary MCL, its secondary MCL 
of 100 ug/L will become effective. 

QUALIFIERS 

U - Compound was analyzed for but not detected 
B - Reported value is c Contract Required Detection Limit 

but > Instrument Detection Limit, inorganics 



ORGAN KS: 
Acetone 
Benzene 
Carbon disulfide 
Chloromethane 
Methylene chloride 
Toluene 

INORGANICS: 
Aluminum NA NA 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
h-on 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide -- 
NOTES: 
* - North Carolina water quality criteria for groundwater. 
NA - Not analyzed . 
(-) - No standard set 
<X - Less than detection limit 
I- Proposed MCL 

TABLE4-9 
CONSTITUENTSDETECTEDINGROUNDWATER 

MONITORING WELLS PAIRED TO WATER SUPPLY WELLS 

2 
l/09/ 3/08/1 -- 

NA NA 
12 Cl 
NA NA 
5 c 4.3 

: 2.8 c 2.8 
38 c 6 
28 c 12 -- 
700 c 100 -- 

: 27 c 27 -- 

NA 
c 1 

NA 
: 4.3 
c so 
: 6 
: 12 
: 200 
: 49.2 

NA 

10 L 
5 L 
5 L 
10 c 
5 c 
5 LI 
5 c 
NA 
29.4 

56000 
15.6 B 
24.1 
84.4 B 
1.7 B 
46800 
64.3 
6.1 B 
17.3 B 

.34800 
29.4 
3980 B 
17.1 
0.1 u 
16.9 B 
4820 B 
3.6 B 
1.6 U 
3680 B 
160 
88.2 
11.2 u 

HI 
We 

NA 
c 1 

NA 
: 4.3 
: 2.8 
: 6 
: 12 

200 
: 27 

NA 

-L!& 
3/09/; 

N/A 
c ‘1 

N/A 
c 4.3 
< 2.8 
<6 
c 12 
c 100 
c 21 

NA 

'GW13 
!I1 601/660 

5/28/r 

NA 
c 1 

NA 
c 4.3 
c so 
c6 
c 12 
c 200 
c 49.2 

NA 

1/18/9I l/lG/ 
Uk 

31101 

10 L NA NA 
5 I. c 1 -c 1 
5 c NA NA 
10 c c 4.3 < 4.3 
1 1 c 2.8 3.4 
5 L c 6 c6 
5 L : 12 c 12 
NA : 100 3000 
9 46 33 

13500 
13.3 L 
41 
129 B 
0.59 B 
4100 B 
48.9 
9.3 B 
17 B 
33500 
9 
7700 
30.3 
0.1 u 
21.1 B 
4520 B 
3.4 u 
2.1 B 
18100 
40.5 B 
127 
10 u 

NA NA 

HI 
We 

2 - MCL is Action Level for Public Waler Supply Systems. 
3 -Two proposed MCLa 
4 - Silver currently has an MCI of SO ug& as of 7/30/92 

silver will no longer have a MCL, it’s secondary MCL 
of 100 ug/L wilt become effective. 

w20 
io2 

NA’ 
Cl 

NA 
< 4.3 
< 50 
c6 
< 12 
c 200 
c 49.2 

NA 

lUALlF1 

10 I 
5 I 
2 J 
10 I 
0.9 J 
5 I 
5 I 
NA 
20 

21.9 E 
49.4 
814 
9.5 
6370 
424 
80.8 
97.1 
152000 
20 
18000 
217 
0.5 
168 
16600 
3.4 I 
4.3 B 
11000 
419 
631 
10 L 

RS: 

STAh \RDS 
North Primary 

Carolina MCLs 

UgjL UPJL 

1 

5 
1000 
400 

50 

50 
1000 

SO 

1000 
300 
50 

50 
1.1 
150 

10 
SO 

5000 
154 

5 

5 (1) 
1000 

10000 

15<2, 

10/5(3) 
SO 

2000 

l(l) 

100 

1300(2) 

1s (2) 

2 

1W1) 

50 

SO(4) 

2OOi) 

.-.._ 

;I- Compound was analyzed for but not detected. 
B- Analyte found in associated blank, organiu 
- Reported value is <Contract Required Detection Limil 
-but >Instrument Detection Limit, inorganics 

J - Value is estimated 

continued 



ORGANICS: 
Acetone 
Benzene 
Carbon disulfide 
Chloromethane 
Methylene chloride 
Toluene 
Xylene (total) 
Oil & Grease 
Total Lead 

INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Ca!cium 
Chromium 
Cobalt . 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

ICyanide 
NOTES: 

TABLE 4-9 (cant) 
CONSTITUENTS DETECTED IN GROUNDWATER 

MONITORING WELLS PAIRED TO WATER SUPPLY WELLS 

HP 
We 

NA 
: 1 

NA 
: 4.3 
: 2.8 
: 6 
: 12 

200 
: 21 

NA 

NA 
c 1 

NA 
< 4.3 

2.9 
~6 
< 12 

300 
c 21 

NA 

l - North Carolina water quality criteria for groundwater, 
NA - Not analyzed 
(-) - No standard set 
<X - Less than detection limit 
I - Proposed MCL 

N25 
34 

NA 
c 1 

NA 
c 4.3 
c so 
c6 
< 12 
c 200 
< 49.2 

NA 

HPG’ 
Well 6 

-- 
L/18/91 1tl9iai 5l29l81 l/18/91 -- 

IO L NA NA I E 
5 c Cl < 1 5 1 
5 I. NA NA 2 J 
10 I. c 4.3 < 4.3 10 I 
5 L c 2.8 c 50 3 I 
5 t c6 c6 5 c 
5 L c 12 c 12 5 I. 
NA 200 c 200 NA - - 
71.6 31 c 49.2 9 -- 

NA 
c I 

NA 
c 4.3 

6.5 
c6 
c 12 

2000 
c 21 

NA 218000 NA NA 10400 
13.3 L 13.3 I 
13.2 1.5 1. 
289 12 E 
2.8 B 0.5 c 
6270 2830 B 
205 13 
10.5 B 6 L 
51.1 9.1 8 
46600 19000 
71.6 9 
10000 1830 B 
118 10.6 B 
0.1 u 0.1 u 
39.2 B 5.2 U 
13100 2230 B 
3.4 u 3.4 u 
3.9 B 1.6 u 
18200 5910 
259 149 
119 68.1 
10 u 10 u -- 

2 - MCLis Action Level for Public Water Supply Systems. 
3 -Two proposed MCL 
4 - Silver currently has an MCI of 50 q/L; as of 7/30/92 

silver will no longer have a MCL, it’s secondary MCL 
of 100 q/L will become effective. 

FEi 
North 

Iarolin: 

1 

5 
1000 
400 

50 

50 
1000 

50 

1000 
300 
50 

50 
1.1 
150 

10 
50 

MOO 
154 

iRDS 
Prima? 
MCL 

A!?& 

5 

50) 
1000 

10000 

15(2) 

10/S(3) 
50 

2000 

l(l) 

100 

1300(2) 

15 (2) 

2 
100(l) 

_ 

$4) 

200(l) 
!UALIFIERS: 
J- Compound was analyzed for but not detected. 

B- Analyte found in associated blank, organics 
-Reported value is <Contract Required Detection Limit 
-but >lnstrument Detection Limit, inorgania 

J -Value is estimated 



TABLE 4-i0 
CONSTITUENTS DETECTED IN GROUNDWATER 

OTHER MONITORING WELLS 

ORGANICS: 
Acetone 
Ethylbenzene 
Methylenc chloride 
Tetrachloroethene 
Trichloroethene 
Xylene (total) 
Oil 8c Grease 
Total Lead 

INORGANIC% 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium I, 

2 Chromium 
Cobalt 

Wper 
lrdn 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

HPGWl2 
P Midway between Bldgs. 1202 & 1501 

m 

114/81 
2 
t/08/87 /18/91 /14/81 

NA NA NA 10 c NA 
: 1.2 c 1.2 : 1.2 5 u : 7.2 
: 2.8 c 2.8 : so 5 c : 2.8 
:3 3.6 :3 5 L :3 
:3 c3 : 1 5 u :3 
: 12 c 12 : 12 5 u : 12 

200 c 100 : 200 NA 200 
: 21 c 21 : 49.2 15.7 : 27 

NA NA NA 24000 
22 u 
1.8 U 
91.5 B 
2.1 u 
34100 
25.5 
6.4 a 
5.9 I3 
5600 
15.7 
7700 
18.3 
0.1 u 
11 u 
2600 B 
5.8 
6.2 U 
9310 
31.1 
46.6 
10 u 

NA 

HPGWl4 

I! Midway beI tween HPIA & Well 60: 

3,09,*; 

f: 

N/A 
c 7.2 
< 2.8 
c3 
<3 
< 12 
c 100 
c 21 

NA 

I. 

sLws1 

NA 
< 7.2 
< 50 
c3 
c 1 
c 12 
c 300 
< 49.2 

NA 

l/18/91 

IO l. 
5 L 
5 L 
5 c 
5 J 
5 c 
NA 
66.5 

109000 
13.3 u 
45.6 
299 
2.7 B 
4340 B 
127 
12.9 B 
34.8 
81200 
66.5 
8770 
80 
0.26 
41.6 
6890 
3.4 u 
2.5 B 
11500 
163 
206 
10 u 

f 
1 t 

STAi 
North 

Zarolina 

UejL 

29 
5 

0.7 
2.8 
400 

lARD5 
Primaq 
MCLa 

700 

5w 
5 
5 

10000 

15(2) 

10/5(3) 
50 

2000 
l(1) 

100 
. 

1300(2; 

15 (2) 

2 
100(l) 

5cq4) 

200-(l) 

NOTES: 
l - North Carolina water quality standards for groundwater. 
<X - Less than detection limit 
NA - Not analyzed 
l- Proposed MCL 
2 - MCL is Action Level for Public Water Supply Systems. 
3 - Silver currently has an MCL of 50 ug/L; as of 7/30/92 

silver will no longer have a primary MCL, its secondary MCL 
of 100 ug/L will become effective. 

4 - Two proposed MCLs 
QUALIFIERS: 
U - Compound was analyzed for but not detected. 
B - Analyte found in associated blank, organics 

Reported value is <Contract Required Detection Limit but 
>Instrument Detection Limit, inorganics 

J - Value is estimated 



ORGANICS: 
Acetone 
Ethylbenzene 
Methylene chloride 
Tetrachloroelhene 
Trichloroethene 
Xylene (tolal) 
Oil &Grease 
Total Lead 

INORGANICS: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
tipper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

TABLE 4-10 (cant) 
CONSTITUENTS DETECTED IN GROUNDWATER 

OTHER MONITORING WELLS 

NWc 

/16/87 

N’A 
: 7.2 
: 2.8 
: 3 
: 3 
: 12 

200 
c 27 

NA 

Uk 
1Wa7 

NA 
: 7.2 
: 2.8 
: 3 
: 1 
: 12 
-%T 
: 21 

NA 

w21 
CueI Tank Farm 

NA 
c 7.2 
c so 
c 3 
Cl 
c 12 
c 200. 
c 49.2 

NA 

l/18/91 

4B 
0.9 J 
4 J 
5 L 
3 J 
5 
NA 
49.4 

38500 
13.3 L 
12.1 
114 I3 
3.1 B 
26100 
45 
17.6 B 
28.3 
56600 
49.4 
10200 
136 
0.1 U 
30.8 B 
5160 
3.5 B 
1.6 U 
11800 
178 
7.73 
10 u 

HP 
Next CO E 
2 
3f 12187 I /20/g? 

NA 
c 7.2 
c 2.8 
c 3’ 
c3 
c 12 

200 
c 27 

NA 

NA 
c 7.2 
c 2.8 
c3 
c3 
c .12 
< 100 

52 

NA 

Y29 
Iding 1801 

NA 
c 7.2 
< so 
c 3’ 
c 1 
c 12 
c200 
< 49.2 

NA 

\ 

10 L 
5 L 
0.9 J 
5 u 
5 u 
5 u 
NA 
29.1 

47800 
13.3 u 
25.6 
633 
a.1 
59200 
179 
17.8 B 
39.9 
76200 
29.1 
1sooo 
236 
0.1 u 
93.5 
5900 
3.4 u 
3.1 B 
7850 
108 
329 
10 u 

STA 
North 

&Olin: 

l%!L 

IARDS 
Primaly 
MCLs 

29 700 
5 5 (1) 

0.7 5 
2.8 5 
400 10000 

so 15.(2) 

50 
1000 

50 

1000 
300 
50 

50 
1.1 
150 

10 
50 

5000 
154 

10&3) 
50 

2000 
l(l) 

100 

1300(2) 
- 

15 (2) 

2 
100(l) 

50 
50 (4) 

20;(l) 

NOTES: 
l - North Carolina waler quality standards for groundwater. 
CX - Less than detection limit 
NA - No( analyzed 
1 - Proposed MCL 
2 _ MCL is Action Level for Public Water Supply Systems. 
3 - Silver currently has an MCL of 50 q/L; as of 7/30/92 

silver will no longer have a primary MCL, its secondary MCL 
of 100 q/L will become effeclive. 

4 -Two proposed MCL 
QUALIFIERS: 
U - Compound was analyzed for but not delecled. 
B - Analyte found in associated blank, organica 

Reported value is <Contract Required Deteciion Limit but 
>Ins(rument Detection Limit, inorgania 

J -Value is estimated 
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-. 
1.0 INTRODUCTION AND PURPOSE 

A multi-disciplinary geophysical survey at Marine Corps Base (MCB) Camp Lejeune, 

Jacksonville, North Carolina, has been conducted to characterize subsurface conditions at two 

sites. The survey objective at Site 24 (Industrial Area Fly Ash Dump) was to delineate areas of 

suspected waste disposal. At Site ‘78 (Hadnot Point Industrial Area), the survey objective was 

to locate underground storage tanks at suspected building locations. 

The field investigation was completed on June X5-20,1992. 

2.0 METHODS OF INVESTIGATION 

To accomplish the specific project objectives, non-invasive geophysical techniques included 

electromagnetic terrain conductivity, magnetometry, and ground penetrating radar. 

2.1 Survey Control 

Geophysical data obtained during this survey were referenced by taped distance 

measurements to monitoring wells, roads, fences, and other physical and cultural features on 

site. 

Survey traverses were staked and/or painted to facilitate subsequent identification by others. 

2.2 Electromagnetic Terrain Conductivitv 

Electromagnetic (EM) terrain conductivity profiling was performed to map the lateral extent 

of buried waste and to identify buried metal objects and other debris. Instrumentation utilized 

for this survey included a Geonics model EM-31, with a maximum investigative depth of 

approximately 15 feet. EM-31 data were acquired in the vertical dipole mode at five-foot 

intervals along each traverse. Conductivity and in-phase measurements were performed at 

each station to more confidently distinguish metallic objects from non-metallic wastes or 

natural earth materials with high electrical conductivity. 

EM-31 data were recorded using a digital datalogger and downloaded to a portable computer 

for profiling and interpretation. 



2.3 Magnetometry 

Magnetic profiling was performed to complement the interpretation of subsurface objects and 

wastes within Site 24. A digital proton precession magnetometer, Geometries model G-856X, 

was utilized during this survey. Magnetic data were acquired at lo-foot stations along 

selected traverses, and a magnetic base station was reoccupied at approximately one hour 

intervals to facilitate adjustment of the data for natural daily variations due to solar activity. 

The magnetic data were downloaded to a portable computer, corrected for diurnal drift, and 

profiled prior to interpretation. The magnetic data was then compared to EM conductivity and 

in-phase data to determine whether specific EM anomalies were caused by ferrous or 

non-ferrous buried objects or fill. 

2.4 Ground Penetrating Radar 

Ground penetrating radar (GPRI profiling was completed at five buildings within the Hadnot 

Point Industrial Area to determine whether or not underground storage tanks were present. 

GPR profiling was completed with analog instrumentation that consisted of a GSSI SIR-7 

mainframe, Adtek graphic recorder, and 600 megahertz antenna This antenna was selected 

to provide high-resolution recordings of objects within a few feet of the ground surface. GPR 

profiles were obtained along traverses crossing each suspected site. 

3.0 RESULTS 

The geophysical survey at Sites 24 and 78 are presented in the following subsections. 

3.1 Site 24 

Four suspected disposal areas had been previously identified at this site based on existing 

information. Three of the areas, i.e., spiractor sludge, fly ash, and borrow/debris disposal 

areas, were investigated as part of this geophysical survey. Access to the fourth disposal area 

along Louis Road was restricted due to ongoing construction activities. 
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3.1.1 Spiractor Sludge Disposal Area 

Disposal of spiractor sludge was suspected in the northeast corner of Site 24, in an area south 

of Duncan Street and west of Cogdels Creek. A geophysical survey grid was established in 

this area, extending from the Maintenance/Engineering Building parking lot, south and east 

to Cogdels Creek. Lines of geophysical coverage and surface features at Site 24 are shown in 

Figure A3-1. 

EM measurements showed a distinct increase in conductivity levels (6-10 millimhos/meter) in 

an area west of Cogdels Creek and south and east of the tree line. The area of increased 

conductivity, interpreted to be due to the disposal of sludge, is delineated on Figure A3-1. 

Background levels in this portion of the site, immediately south of the parking lot and within 

the wooded areas, ranged between 2-4 millimhos/meter (mmhos/m). Figure A3-2 shows the 

east-west and north-south conductivity profiles across the sludge area with levels above 

5 mmhos/m highlighted. 

3.1.2 Fly Ash Disposal Area 

Disposal of fly ash was suspected over a wide area in the south-central section of Site 24. The 

geophysical survey grid was extended from the spiractor sludge area to the south and west as 

shown on Figure A3-1. However, due to dense vegetation and understory, geophysical 

coverage was restricted to the eastern limits of ash disposal. 

EM measurements showed elevated conductivity levels over most of this area as showlion 

Figure A3-1. Conductivity values in the range of 5-10 mmhos/m extended from the tree line 

on the north, into the wooded portion of the site on the south. Levels of conductivity only 

slightly above background indicate that this area may have been used for limited disposal of 

fly ash. 

A distinct increase in conductivity above 10 mmhos/m, interpreted to be more representative 

of fly ash deposits, was measured at the western limits of the geophysical coverage. Figure 

A3-3 shows the east-west conductivity profiles across the fly ash area with levels above 10 

mmhos/m highlighted. The estimated boundary of fly ash disposal shown on Figure 3-1 

corresponds to increased levels of conductivity. 

Several locations of buried metal were detected along the geophysical traverses and are 

indicated on Figure A3-1. Most are isolated occurrences except for three areas which are 
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characteristic of more widespread burial of metal and debris. These areas are centered at 

geophysical grid coordinates 0 + 9OW/6 + SOS, 2 f OOWf7 + 26S, and 6 + OOW/O + 40s. 

3.1.3 Borrow and Debris Disposal Area 

An area of borrow and subsequent disposal of waste is suspected in the west portion of Site 24, 

in an area southwest of building 1460. A geophysical survey grid was established for this 

area, extending from the parking lot, to the south and west. Coverage to the north extended to 

the construction site. Lines of geophysical coverage and surface features at this portion of Site 

24 are shown on Figure A3-4. 

EM measurements showed an increase in conductivity levels (greater than 10 mmhoslm) for 

an area extending southwest of the parking lot towards well 24GW2. Figure A3-5 shows the 

conductivity profiles across the debris area with levels above 10 mmhos/m highlighted. The 

area of increased conductivity, interpreted to be due to disposal, is delineated on Figure A3-4. 

Background levels in this portion of the site ranged between 3-5 mmhos/m. Three locations of 

isolated buried metal were detected west of the parking lot. 

3.2 Site 78 - Hadnot Point Industrial Area 

Several buildings in the Hadnot Point Industrial Area had been identified as suspected sites of 

underground storage tanks. Due to the presence of potential sources of interference in this 

industrialized area for both the EM and magnetometry techniques, GPR was utilized to 

determine the absence/presence of any tanks. GPR also offered better resolution capabilities 

for delineating the tank locations and establishing depths of burial. 

At each building, a geophysical survey grid was established and served as lines of coverage for 

the radar. Surface features, such as buildings, roads, utilities, etc., were related to the grid 

and shown on the figure of results along with interpreted subsurface conditions, i.e., tanks, 

buried utilities, and other buried objects. 

3.2.1 Building 1602 

Tanks were reported at three locations surrounding building 1502: 1) along East Road at the 

southeast corner of the building, 2) along East Road at the southwest corner of the building, 

and 3) along Fir Street at the southwest corner of the building. 
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Figure A3-6 presents the results of the radar survey at the southeast corner of the building. 

Two tanks are interpreted at a depth of approximately three feet and possibly a third tank at a 

depth of six feet along the outside wall of the building. Figure A3-7 shows the radar record 

obtained along Line 0+85E, exhibiting large parabolic reflections characteristic of 

underground storage tanks. 

Figure A3-8 presents similar results obtained at the southwest corner of the building, where 

two tanks are interpreted at a depth of approximately three feet and possibly a third tank at 

five feet. The two shallower tanks are located adjacent to fill caps observed at ground surface. 

No tanks were detected on the Fir Street side of building 1502, 

3.2.2 Building 1691 

Tanks were reported at two locations surrounding building 1601: 1) along East Road at the 

southeast corner of the building and 2) along East Road at the southwest corner of the 

building. 

Figure A3-9 presents the results of the radar survey at the southeast corner of the building. 

At least one and possibly two tanks are interpreted at a depth of five to six feet in the area 

delineated. Figure A3-10 shows the radar record obtained along Line 0 + 40E, exhibiting 

parabolic reflections characteristic of underground storage tanks at depths of five to six feet 

and a small, near surface pipeline or utility. 

Figure A3-11 presents the results obtained at the southwest corner of the building. Radar 

coverage was restricted in this area due to the presence of several parked trailers. A possible 

tank or large utility was detected at a depth of two to three feet, northeast of the pump island. 

3.2.3 Buildings 902 and 903 

A single tank had been reported between buildings 902 and 903. Figure A3-12 presents the 

results of the radar survey in this area. One small tank is suspected at a depth of 

approximately two feet along the outside wall of building 902 near well 24-l. Figure A3-13 

shows the radar record obtained along Line 0 + lON, exhibiting large parabolic reflections 
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characteristic of an underground storage tank at a depth of two feet. No evidence of other 

tanks at buildings 902 or 903 was observed. 

3.2.4 Buildings 1202 and 1709 

A storage tank had been reported in the alcove on the backside of building 1202 and 

somewhere surrounding building 1709. Figure A3-14 presents the results of the radar survey 

at building 1202 which detected no evidence of an underground tank. 

Similarly for building 1709, no tank is suspected. However, as shown on Figure AS-X, a large 

buried object or possibly a utility, was detected on the east side of the building. Likewise, on 

the west side of the building at 0 + 30s to 0 + 45S, two large, shallow objects were detected, 

which cannot be identXed. 

4.0 CONCLUSIONS 

Multidisciplinary geophysical techniques were effective in delineating limits of disposal at 

three separate areas on Sites 24 and in locating underground storage tanks at several 

buildings on Site 78. 

At Site 24, the extent of spiractot sludge disposal was correlated with slightly elevated values 

of conductivity above measured background levels. The eastern boundary of fly ash disposal 

was defmed by a distinct increase in conductivity, characteristic of fly ash material. Disposal 

at the borrow area was also delineated by increased values of conductivity. Locations of buried 

metal at all three disposal areas were identified for subsequent investigation via test pitting. 

At Site 78, Hadnot Point Industrial Area, suspected locations of underground storage tanks 

were identified at buildings 1502,1601, and 903. The presence of tanks at buildings 1202 and 

1709 was not confirmed. 
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1 1 1 1 1 1 1 1 1 1 1 1 1 
UGlL UGIL UGIL UGlL W/L UGlL UGIL UGlL UGIL UGlL UGlL UGIL UGlL 

10 u 

10 u 

10 u 

10 u 

2ou 

2ou 

20 u 

2ou 

2ou 

80 

ND 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

1ou 

10 u 

1ou 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

1ou 

10 u 

1ou 

NA 20 u 20 u 20 u 2ou 

NA 20 u 20 u 20 u 2ou 
NA 20 u 20 u 20 u 2ou 
NA 20 u 20 u 20 u 20 u 
NA 20 u 20 u 20 u 2ou 
NA 38 13 8 98 2ou 

ND ND ND ND ND 

1018s: 

‘A E Not Analyzed 
‘0 = NOI Detecred al Method Detection Limit 

cmivolatile and pesticide/PC8 analysis not conducted on sample 2GWS. Sample bottle was broken In shipment 

emivofatife analysis not conducled on sample 24GW2. Sample was lost during exlraction. 
olnlilo analysis conducted on sample 2GW3 woo done ot 6.7X dllulion Inclot. 

olahle analysis conducted on sample 2GW3 DUP was done at 5X dilution lactor. 

bata Oualifiets: 

. The asaocialed numeriatvelue’ls estimalsd 
The material was analyzed for, but was not delecled. The associated numerical value is the sample quanlitatlon llmil. 

. Not delecled substantially above the level reported in laboratory blanks. 

10 u 

10 u 

10 u 

10 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

NO 

NP NA NA NA 
NP NA NA NA 

NP NA NA NA 

NP NA NA NA 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 
20 u 

20 u 
20 u 

20 u 

20 u 

20 u 

20 u 
20 u 

20 u 

ND ND ND 

20 u 

20 u 

20 u 

20 u 
13 @J 

70 

ND 

1 



Baker Sample Number: 
Date Sampled: 
Dilution Factor: 
Concentration Units: 

Chemical 

GW9-2 GWSQDUP GW9-3 GW24-2 
718192 718192 718192 719192 

1 1 1 1 
UG/L UGIL UG/L UW- 

EPA 601 
Methylene chloride 

EPA 602 
Benzene 
Ethylbenzene 
Toluene . 
Xylenes 

‘ND 16 ND 

ND 1 ND 
ND ND ND 
ND ND ND 
ND ND ND 

18 48 ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

VOLATILE ORGANICS IN GROUI-,LIWATER 
SITES 2,24, 74 AND HPIA 

MCB CAMP LEJEUNE, NORTH CAROLINA 
JULY 1992 

Notes: 
ND = Not Detected at Method Detection Limit 
B = Not detected substantially above the level reported in laboratory blanks 
Analytical results reported with validation qualifiers 

ND ND 

ND 28 
ND ND 
ND 2 
ND 2 

ND ND 

6 2 
2 ND 
9 ND 

17 ND 

38 

ND 
ND 
ND 

5 



Analyls 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 

Coball 
Copper 
Iron 

Lead 

Magnesium 
Manganese 

Marcurl 
Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

tnc 

- - 

149000 1120 891 2390 

49 u 49 u 49 u 49 u 

711 2u 2u 2u 

a5 J 20 J 31 J 100 J 
16 u 4u 4u 4u 

148 3U 3U 3u 
25600 6660 7640 20900 

39 5U SU 5u 

13 J 8J 6U 7J 

IO J 5J 6J 4u 
614000 2610 2600 8310 

05.4 3.1 u 2.4 U 1.7 u 

725 J 921 J 991 J 4310 J 

1U 9J 9J 42 

0.2 u 0.2 u 0.24 0.24 

17 u 17 u 17 u 17 u 

1940 J 960 J 116OJ 2550 J 

25 u 5lJ SU 5u 

IO u 10 u 10 u IO u 

25300 5620 6560 6670 

2u 2u 2u 2u 

IS50 5U 5U su 

252 26 U 17 u 4u 

TAL TOTAL METALS IN GROUNDWATER 

SITES 2,24.74, AND HADNOT POINT 

MC8 CAMP LEJEUNE, NORTH CAROLINA 
JULY 1992 

U . The analyte was analyzed for. but WIU not above Ihe sample quanthation llmlt 

4 

3820 4020 

49 u 49 u 

2u 2u 

345;1 %! 

3u 4u 
1370 u 785 u 

7u 16 u 

6J 6U 

4J 45 

843 I3400 

4.6 U 9.4 u 

211OJ I450 J 
3u 22 

0.2 u 0.52 

I7 u I7 u 

1210 J 1370 J 
5U 5u 

10 u IO u 

6110 11100 

2u 2u 
5J 17J 

6U 22U 

24GW3 

W/92 

1 

UGIL 

4250 

49 u 

2u 

1445;1 

4u 

92300 
I3 u 

45J 

4u 
3190 

6.4 U 
24500 

201 

0.2 u 

50 
10500 J 

6.6 
IO u 

16700 

2u 

11 J 
357 

I 
24GW4 

7t7l92 

I 

UGIL 

24GW6 

7/7/92 

I 

UGlL 

74GWl 

7l7l92 

1 

UGlL 

74GW2 

7flP2 

1 

UGlL 

GW9-2 GWS-2 OUP GW9-3 Pw-602 

T/8/92 7/a/92 7/a/92 7/6/92 

1 I 1 1 

UG/L UGR UGIL UG/L 

1090 3560 

49 u 5OJ 
64.5 13.10 

435 54J 
4u 4u 

5u 7u 

57000 90100 

9u 16U 
6U 135 

4u 4u 
13100 25100 

0.4 u 19.2 u 

3210 J 2620 J 

IOJ 257 

0.2 u 0.62 

17u IOJ 

1130 J 1690 J 

5U 5u 

IO u IO u 

5200 6270 
2u 2u 

8J 125 

12u 70 

- 

1960 

49 u 

2u 

248;1 

3u 

1030 u 
5u 

6U 

45 

301 

3u 
1030 J 

4u 

0.2 u 

17 u 
923 J 

SU 

10 u 

3860 J 
2u 

5J 

17 u 

233 U 

49 u 

2u 

3421: 

3u 

3460 U 
5U 

6U 

4u 

41 J 

5.4 u 

957 J 
2u 

0.24 

17 u 

605 J 
5u 

IOU 

2900 J 
2u 

5u 

4u 

67 u 

49 u 

2u 

25J 
4u 

5u 

110000 

5u 
6U 

4u 

627 

6.4 u 

2290 J 
28 

0.2 u 

17 u 

1070 J 
5u 

10 u 

5610 
2u 

5u 

43 u 

76 U 

49 u 

2u 

245;1 
3u 

10700O 

SU 

6U 

4u 
664 

15 u 

2360 J 
27 

0.2 u 

17 u 

1POJ 
5u 

IO u 

5910 
2u 

5u 

34U 

2860 149 u 

49 u 49 u 

2u 2u 

34; 2: kl 

3u 3U 
106000 61300 

5u 5U 

7J 7J 

4J 392 

13 u 21800 

6.5 U 100 

57 J 5320 
1u 300 

0.2 u 0.2 u 
I7 u I7 u 

4%0 J 1950J 
5u 5u 

10 u 10 u 

5340 13ooo 
2u 2u 

5u 5u 

10 u 1010 

I 



TAL DISSOLVED METALS IN QROUNDWATER 
SITES 2,24,74, AND HADNOT POINT 

MCS CAMP LEJEUNE, NORTH CAROLINA 
JULY 1992 

Baker Sample Number: 2GW2 2GW3 2GW3 DUP 2GW5 24GW1 24GW2 24GW3 2GW4 24GW6 74GW1 74GW2 GW9.2 GW9.2 DU GW9-3 PW-602 
Dare Sampled: 719192 719192 7/9P2 7lQP2 777792 777792 7DP2 717/92 717lQ2 T/7/92 77-7192 710192 718792 7/a/92 716192 
Dilution Factor: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Concenuarion Units: UGlL UGlL UGIL UG/L UQlL UGIL UQR UQIL UGlL UGIL UQIL UQIL UQIL UQIL UQlL 

Analyle 
Alumin;m 
Antimony 

Arsenic 

I Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 

Ww 
Iron 
Lead 
Magnesium. 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

59 u 
49 u 

2.2 u 

241il 

3U 
24900 

5u 
6U 

17 J 
169 

6U 
959 J 

75 
0.2 u 
17 u 

3370 J 

25 u 
10 u 

4780 J 
2u 
SU 

37 u 

77 u 
49 u 

2u 

2: B 
4u 

7250 
9u 
6U 
5J 

1860 
1.8J 

1010 J 
8J 

0.2 u 
I? u 

115OJ 
5U 

10 u 
8306 

2u 
5u 

23 u 

a4 u 
49 u 

2u 

% 
3U 

7340 
5U 
6U 
SJ 

1920 
2.8 J 

1030 J 
8J 

0.2 u 
17 u 

1030 J 
5U 

10 u 
6350 

2u 
5U 

31 u 

1240 
49 u 

2u 

72d 

4u 
18000 

5u 
8U 
9J 

6460 
2.3 J 

3660 J 
36 

0.2 u 
17u 

2350 J 

5u 
10 u 

7380 
2u 
5u 

21 u 

138 u 
49 u 

2u 

“Id 
3u 

1460 J 
5u 
6U 
4u 

135 
8.4 J 

2030 J 
3u 

0.2 u 
17 u 

1260 J 

5u 
1ou 

5430 
2u 
cu 

17u 

115 u 262 u 
49 u 49 u 

2u 2u 

“Iti ‘%i 

3u 3u 

925 J 76900 
5U 5u 
6U 365 
4u 4u 

10 u 990 
5.8 J 7.4 J 

1200 J 20900 
7J 188 

0.2 u 0.2 u 

17 u 37J 
1200 J 9070 

5u 8.8 
10 u 1ou 

10800 15800 
2u 2u 
SU 5U 

18 U 264 J 

59 u 
49 u 

6.8 u 

‘Id 
3u 

54300 
5U 
75 
4u 

15J 
5J 

2860 J 
QJ 

0.2 u 
17u 

982 J 
5u 

1ou 
4580 J 

2u 
5u 

4u 

59 U 
49 u 

2u 

“fd 
4u 

87200 
6U 
75 
45 

21 J 
18J 

2350 J 
206 J 
0.2 u 

17 u 
1380 J 

5u 
10 u 

7850 
2u 
5u 
9u 

125 U 
49 u 

2u 

23’il 
3u 

2100 J 
5u 
6U 
4u 

10 u 
8.6 J 

916 J 

3u 
0.2 u 

17 u 
913 J 

5U 
10 u 

3850 J 
2u 
SIJ 

39 u 

22411 
49 u 

2u 

“3 
5u 

3780 J 
5u 
6U 

4J 
10 u 
4.6 J 

936 J 

2u 
0.2 u 

17 u 
703 J 

5u 
10 u 

2970 J 
2u 
5u 

10 u 

59 u 
49 u 

2u 

‘3”il 
3u 

109OQO 
5u 
6U 
QJ 

370 
7.6 J 

2370 

26 
0.2 u 
17 u 

1lOOJ 
5u 

10 u 
5660 

2u 
5u 
6U 

59 u 
49 u 

2u 

Y!il 
3u 

lOso 
5u 
6U 
7J 

272 
3.1 J 

2310 J 

26 
0.2 u 

17 u 
1300 J 

5u 
10 u 

5700 
2u 
5u 
5u 

2140 59 1 
49 u 49 1 

2u 2.3 1 

“A! 2: : 
3u 31 

101Ow 61100 
5U 51 
6U 61 

11 J 41 
11 J 536 

7.9 J 4.9 J 
1165 5530 

1u 273 
0.2 u 0.2 u 

17 u 17 u 
4870 J 1880 J 

5u 5u 
10 u 10 u 

5760 13103 
2u 2u 
5U 5U 
4u 13 u 

Qualifiers: 
U - The analyte was analyzed for, but was not above the level of sample quantitatlon. 
J - The afsocialed value 1s an estimated quantity. 
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