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EXECUTIVE SUMMARY

This report documents the results of a site investigation, and preliminary risk assessment completed by
HALLIBURTON NUS Environmental Corporation, Inc. (HALLIBURTON NUS) for a site within the Marine
Corps Air Station (MCAS), New River as part of Marine Corps Base (MCB) Camp Lejeune. This section
presents a brief site history, a description of the field activities performed during the investigation, and
conclusions based on the results of the investigation.

SITE HISTORY

Tarawa Terrace Dump is an inactive landfill, but the precise years of operation are unknown. It was used
during the construction of the base housing located in Tarawa Terrace. The landfill was closed in 1972.
As far as is known, no hazardous materials were disposed of in this facility. Only construction debris,
sewage treatment plant filter media, and household trash are known to have been disposed.

FIELD ACTIVITIES

Five soil borings were completed as part of the field investigation. In addition, three monitoring well borings
were also sampled for subsurface soils during installation. A total of 8 surface and 5 subsurface soil
samples were analyzed for Target Compound List organics and inorganics, including cyanide.

Three monitoring wells were installed at the site as part of the site investigation. The well locations were
selected based on the suspected source areas, the overall expected groundwater flow pattern, and the data
requirements stated in the Final Sampling and Analysis Plan. The wells were installed to provide the
necessary data to determine the lateral extent of any groundwater contamination and to provide data for
determining groundwater flow direction. The newly installed monitoring wells were sampled during the
investigation. Details of the field investigation performed at this site are summarized in Section 2.0 of this
report.

CONCLUSIONS

The primary purpose of the investigation was to determine whether a contamination problem existed on the
site due to its previous use as a landfill. The analytical data were validated and a preliminary risk
assessment was performed. The results of the risk assessment are discussed in detail in Section 5.0 of this
document. A brief discussion of the results are presented below by media.

Three potential chemicals of concern (dieldrin, Aroclor-1260, and beryllium) were detected in soil samples
at concentrations exceeding preliminary remediation goals based on an incremental cancer risk of 10°¢
(transient military personnel). However, none of the estimated cancer risks associated with these chemicals
exceed the upper bound of the EPA's target risk range (ie., 10%). Under current site conditions and based
on existing information, soil contamination at the Tarawa Terrace Dump Site does not pose a substantial risk
to public health.

Numerous inorganic constituent were detected in unfiltered groundwater samples at concentrations
exceeding Federal or State standards/criteria. Shallow groundwater at the site is not currently used as a
potable water source and hence exposure pathways/routes associated with groundwater use are
incomplete. Metal concentrations do not clearly indicate that the site is the source of inorganic
contamination. Metals concentrations may be indicative of the presence of naturally occurring suspended
solid that are relatively high in metals content.

D-49-10-92-2 ES-1
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RECOMMENDATIONS

Recommendations for future actions include surface water and sediment sampling to characterize the extent
of contaminant migration. Additional work may include an environmental risk assessment for the ecosystem
at and near the discharge point of the drainage ditches into Northeast Creek. Additionally, installation of
a clearly defined background monitoring well and sampling and analysis of groundwater samples for both
total and dissolved metals is considered appropriate.

D-49-10-92-2 ES-2



1.0 SITE BACKGROUND

This section presents the location, layout, and brief history of Site 07: Tarawa Terrace Dump.
1.1 INTRODUCTION

HALLIBURTON NUS Environmental Corporation (HALLIBURTON NUS), under Contract Number
N62470-90-R-7629, prepared this report for the Department of the Navy, Atlantic Division, for Marine Corps
Base (MCB) Camp Lejeune. This report presents the results of the Site Investigation (SI) conducted at
Site 07: Tarawa Terrace Dump.

This site was reviewed in the Initial Assessment Study (IAS) (Water and Air Research, 1983) and
recommended for "No Further Action." It was determined to obtain field data and perform a risk assessment
to further support this decision. There have been na previous investigations performed at this site. This
section summarizes the scope and objectives of the investigation. Included are descriptions of the site,
relevant background information, and the organization of this document.

This investigation was conducted in accordance with the Scope of Waork prepared by Department of Navy
personnel, which was incorporated in the Final Work Plan prepared by HALLIBURTON NUS (HALLIBURTON
NUS, August 1991). The objective of this investigation was to determine, via sampling and analysis activities,
whether specific toxic and hazardous materials identified, and possibly other contaminants, exist in
concentrations considered to be hazardous.

The field investigation for the project was conducted in June 1991 to meet the above objective. This report
presents the findings and conclusions of these studies.

1.2 SITE LOCATION

MCB Camp Lejeune is located in Onslow County, North Carolina. Figure 1-1 is a location map of Camp
Lejeune that identifies approximate locations of the sites covered in the Final Work Plan prepared by
HALLIBURTON NUS (HALLIBURTON NUS, August 1991). The facility currently covers approximately
170 square miles and is bisected by the New River. The Atlantic Ocean forms the southeastern boundary
of the base. The western and northeastern boundaries are U.S. 17 and State Road 24, respectively.

~ Tarawa Terrace Dump is a landfill located east of the sewage treatment plant and south of the Community
Center between Tarawa boulevard and Northeast Creek (PDWM coordinates 3,F4). The general location
of the site is shown in Figure 1-2. Its size is estimated at 4 acres. The elevation range for Tarawa Terrace
Dump is 2.24-12.92 feet above mean sea level (MSL).

1.3 SITE LAYOUT
Tarawa Terrace Dump is a landfill located east of the sewage treatment plant and south of the Community
Center between Tarawa boulevard and Northeast Creek (PDWM coordinates 3,F4). The general layout of

the site is shown in Figure 1-2. Its size is estimated at 4 acres. The elevation range for Tarawa Terrace
Dump is 2.24-12.92 feet above (MSL).

D-48-10-92-2 1-1
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1.4 SITE OWNERSHIP HISTORY

This environmental investigation was performed for the Department of the Navy, Atlantic Division. Tarawa
Terrace Dump is a landfill, but the precise years of operation are unknown. It was used during the
construction of the base housing located in Tarawa Terrace. The landfill was closed in 1972. As far as is
known, no hazardous materials were disposed of in this facility. Only construction debris, sewage treatment
plant filter media, and household trash are known to have been disposed.

1.5 PERMIT AND REGULATORY HISTORY

This study was conducted at MCB Camp Lejeune as part of the Department of the Navy’s Installation
Restoration Program (IRP). The Initial Assessment Study (IAS) (Water and Air Research, Inc., March 1983),
essentially equivalent to EPA’s Superfund Program Preliminary Assessment (PA), collected and evaluated
historical evidence indicating the existence of pollutants that may have contaminated the site. This study
concluded with the recommendation for "No Further Action.” It was determined to further investigate this
site to support this decision. This report presents the results of the additional data gathering and preliminary
risk assessment performed to determine whether the contaminants present at the site pose a risk to human
health or the environment.

1.6 REMEDIAL ACTIONS TO DATE

As stated in Section 1.3, Tarawa Terrace Dump is a landfill located east of the sewage treatment plant and
south of the Community Center between Tarawa boulevard and Northeast Creek. Barrier tape was erected
at the perimeter of the site behind the community center to prevent entry to the site by unauthorized
personnel. With the exception of the barrier tape installation, no other remedial actions have been
performed to date.

1.7 SITE INVESTIGATION SUMMARY

Several field investigation tasks were developed to support the objective of performing a preliminary risk
assessment to determine if there is a threat to human health or the environment from this site. The field
investigation activities, as developed in the Final Sampling and Analysis Plan (HALLIBURTON NUS,
August 1991), are briefly summarized in the following sections. The specific tasks covered are subsurface
soil investigation, hydrogeologic investigation, and surveying. Table 1-1 summarizes all field activities that
were conducted in June 1991. Figure 1-3 depicts the sampling locations.

1.7.1 Subsurface Soil Investigation

Five soil borings were completed as part of the Sl field investigation conducted at the Tarawa Terrace Dump.
In addition, three monitoring well borings were also sampled for subsurface soils. All borings were located
on site and are depicted in Figure 1-3. The purpose of the soil borings was to obtain subsurface soil
samples for chemical analysis, for physical classification, and to determine the nature and extent of
subsurface soil contamination at the site. A HALLIBURTON NUS geologist classified the subsurface soil
samples based on grain size, color, moisture, and organic content.

All drilling was performed by Hardin-Huber, Inc., under sub-contract to HALLIBURTON NUS and directed
in the field by HALLIBURTON NUS representatives. A CME-55 all-terrain drilling rig equipped with 6-1/4-inch
inside diameter hollow-stem augers was used for drilling and sampling. An electromagnetometer (Heliflux)
was used at each location prior to drilling in order to avoid contact with buried metallic debris.

D-49-10-92-2 ' 1-4



TABLE 1-1

FIELD INVESTIGATION SUMMARY
SITE 07 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE

'JACKSONVILLE, NORTH CAROLINA

A aed

Component

Purpose

Description

Soil/Well Borings

To obtain subsurface soil samples
for chemical and physical analysis
(site characterization).

Three on-site soil borings including a
total of seven subsurface soil
samples.

Subsurface Soil
Sampling

Soil contaminant characterization.

Six samples for chemical analysis of
the on-site subsurface soils.

Monitoring Wells

Dissolved contaminant identification.

Drilling, installation, and
development of one new overburden
monitoring wells.

Groundwater
Sampling

Detailed groundwater contamination
characterization.

One round of sampling for chemical
analysis from one new and two
existing monitoring wells.

Background Sampling

To provide an estimate of
background soil concentrations of
metals.

Three off-site soil samples analyzed
for TAL inorganics.

Surveying

Locate all sampling sites.

Survey all sampling locations.

D-49-10-92-2
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Sixteen subsurface soil samples were obtained using a 2-1/2 inch outside diameter by 24 inch long split-
barrel sampler. All split-barrel samplers, augers, and the drill rig were decontaminated between borings in
accordance with the Final Sampling and Analysis Plan. Soil samples were obtained beginning at the ground
surface and at five foot intervals until the total depth was reached. All sampling was performed in
accordance with ASTM method D1586-84. Well borings were terminated approximately 5 feet below the
water table at depths that range from 7.0 to 15.0 feet. Soil borings were terminated at or just below the
water table. Two borings, 07SB01 and 07SB03, were advanced with hand equipment to depths of
approximately 3.0 feet due to the very shallow depth to groundwater.

The soils sampled ranged from very loose to medium dense, black to brown-tan, fine clayey sand with silty
sand and clay lenses. USCS classffications for the soils, based on visual analysis, are predominantly SC
and SM.

During the soil boring program, HALLIBURTON NUS personnel continually monitored the breathing zone
with a photoionization detector (Hnu). As the subsurface soils were exposed upon opening of the split-
barrel sampler, they also were monitored with the Hnu. Hnu readings ranging from 0 to 3 parts per million
(ppm) were observed when the subsurface soils were exposed. No measurable readings were obtained in
the breathing zone. Upon completion of the three monitoring well borings, an attempt was made to obtain
a 0-hour water-level measurement, after which a monitoring well was installed to the proposed depth as
outlined in the Final Sampling and Analysis Plan. Attached in Appendix A are the boring logs.

With the exception of soil borings 07SB0t1 and 07SB03, and well boring 07MWO03, two subsurface soil
samples were obtained from each for analytical testing. The first sample taken for analytical testing was
from the ground surface to a depth of two feet. The second sample was obtained immediately above or
at the water table. In the three shallow boring locations previously mentioned, groundwater was at a depth
of less than five feet, thus only one sample, from the ground surface to a depth of two feet, was taken for
chemical analysis. All other subsurface soil samples obtained during drilling were used for lithologic
description only and retained on site.

A total of thirteen subsurface soil samples were analyzed by the Versar Laboratory in Springfield, Virginia,
for volatile organics, semivolatile organics, pesticides, PCBs, total lead, and cyanide. Appropriate QA/QC
samples were incorporated in the sampling round. These included one duplicate, one rinsate blank, and
one trip blank. The trip blank accompanying the samples was analyzed for volatile organics only.

1.7.2 Hydrogeologic Investigation

Three monitoring wells were installed at the Tarawa Terrace Dump as part of the site investigation. The
locations of the monitoring wells are shown in Figure 1-2. The well locations were selected based on the
suspected source areas, the overall expected groundwater flow pattern, and the data requirements stated
in the Final Sampling and Analysis Plan. The wells were installed to provide the necessary data to determine
the lateral extent of any groundwater contamination and to provide data for determining groundwater flow
direction.

Each monitoring well boring was initially drilled as a soil boring to obtain subsurface soil samples. The soil
borings were then enlarged, using 6-1/4 inch inside diameter hollow-stem augers. Cuttings were
containerized into 55 gallon DOT approved open-top drums, sealed and bolted, labeled, and left on site.

When the anticipated installation depth was reached, the augers were left in the boring to provide a
temporary casing during well installation. Well construction materials consisted of 2-inch inside diameter,
Schedule 40, flush-jointed, threaded PVC riser pipe and 0.02-inch slotted well screen. The screened sections
were 5 to 10 feet in length, depending on the depth to the watertable. The screened section and riser pipe

D-49-10-92-2 1-7



was then inserted into the borehole to a depth that resulted in the water level in the well being located within
the upper portion of the screened interval.

The annular space between the PVC pipe and the wall of the borehole was filled using silica sand from the
bottom of the borehole to a point approximately 1 to 2 feet above the top of the screened section. The
hollow-stem augers which were originally left in to maintain the integrity of the hole were slowly withdrawn
from the borehole during installation of the sand. An approximate 1/2 to 2-foot-thick bentonite pellet seal
was installed within the annular space above the sand. After the pellets were allowed to fully hydrate, a
grout mixture of cement, bentonite powder, and potable water was installed into the annular space above
the bentonite seal using a tremie pipe. A 5-foot section of 4-inch diameter steel protective casing was
placed into the grout so that approximately 2 to 3 feet of pipe was below ground surface and 2 to 3 feet
remained aboveground. The protective casing was equipped with a locking cap to secure the well. Finally,
an approximately 2-foot by 2-foot square, 6-inch thick concrete pad was constructed around each well. The
three monitoring wells were completed at depths ranging from 7.0 feet to 15.0 feet. Due to the extremely
shallow depth to groundwater at well 07MWO03 (approximately 1 foot below ground surface), depth and
thickness of well installation materials were modified to accommodate the existing site conditions.

The drilling and installation of the monitoring wells followed the Final Sampling and Analysis Plan concerning
decontamination procedures and health and safety monitoring. All drilling was completed in Level "D"
personal protection. Additional details regarding the monitoring well installation can be found on the Boring
Logs in Appendix B and the Well Construction Diagrams in Appendix C. Table 1-2 presents a summary
of the well construction data.

One round of groundwater sampling was conducted on June 26, 1991 from the three newly installed
monitoring wells. All monitoring wells were developed after installation and purged prior to sampling in
accordance with the Final Sampling and Analysis Plan. A dedicated stainless steel bailer was used for
‘purging and sampling. Appropriate QA/QC samples were incorporated in the sampling round.

These included one duplicate, one rinsate biank, one field blank, and one trip blank. All samples were
analyzed for volatile organics, semivolatile organics, pesticides, PCBs, total lead, and cyanide. The trip blank
accompanying the samples was analyzed for volatile organics only.

1.7.3 Background Soils

Three soil samples were obtained at different locations on the base to provide an estimation of the
background concentrations of metals in the soils at the base. One of the three (BS-3) was obtained near
the Tarawa Terrace Dump site approximately 400 feet east of the Community Center in a wooded area south
of Tarawa Boulevard. Background soil sample BS-1 was obtained from a wooded area east of the Piney
Green Road VOC site. Background soil sample BS-2 was obtained from a wooded area east of the Old
Creosote Plant site. The samples were collected from the ground surface to a depth of approximately
0.5 feet with hand equipment and analyzed for TCL inorganics (no cyanide) only.

1.7.4 Surveying

Surveying of the Tarawa Terrance Dump Site was performed by Murphy Yelle Environmental Surveyors,
professional land surveyors. All work was performed under a sub-contract with HALLIBURTON NUS and
was directed in the field by representatives of HALLIBURTON NUS.

During completion of the field activities, the contractor surveyed the vertical and horizontal locations of the
five soil borings and the background soil sample. Additionally, the surveyor also surveyed the vertical and
horizontal locations of the three installed monitoring wells, including ground surface, top of riser pipe and
top of protective casing. The location map included as Figure 1-2 depicts these surveyed locations.
Table 1-3 lists the coordinates and elevations of all surveyed sampling points at the Tarawa Terrace Dump.

D-49-10-92-2 1-8



TABLE 1-2

MONITORING WELL SUMMARY

SITE 07 - TARAWA TERRANCE DUMP

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Well Ground Top of Total Screened Depth Water Level
Number | Elevation" Casing Depth Interval to Elevation"
Elevation" (feet)? (feet)? Water
(feet)®
07MWO1 263 6.11 13.5(4) 3.0-13.0% 3.75 2.360
07MWO02 6.44 9.70 15.0(4) 4.0-14.04 3.50 6.20
07MWO03 2.85 6.14 7.0 2.5-55 3.99 2.15

) Feet above Mean Sea Level (MSL)

? Feet below ground surface

B Measured from top of PVC well casing (6-13-91)
“ Existing well depths based on ES&E report, 1990

D-48-10-92-2




TABLE 1-3

DETAILED SURVEY SUMMARY
SITE 07 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Well/ Ground Top of PVC Top of Total Northing Easting
Boring Elevation" Casing Steel Depth | Coordinate | Coordinate
Number Elevation" Casing (feet)?
Elevation"
07MWO1 2.63 6.11 6.54 135 360765.243 | 2489312.774
07MW02 6.44 9.70 10.14 15.0 360068.364 | 2488930.548
07MWO03 2.85 6.14 6.36 7.0 359423.133 | 2489222.259
07SB01 243 NA NA 3.0 360643.986 | 2489043.435
07SB02 5.56 NA NA 9.0 360402.635 | 2489013.280
07SB03 2.24 NA NA 2.0 359661.051 | 2489331.980
07SB04 12.22 NA NA 9.0 359491.082 | 2488977.797
07SB05 12.92 NA NA 12.0 359500.546 | 2488857.843
BS-3 18.0 NA NA 0.5 361067.574 | 2489060.685

" Feet above Mean Sea Level (MSL)
@ Feet below ground surface
® Coordinates based on NAD 27 values
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2.0 ENVIRONMENTAL SETTING

This section describes the different site features of the Tarawa Terrace Dump Site. Specifically it will cover
the surface features, climatology, surface water hydrology, geologic setting, hydrogeologic setting, and land
use and natural resources.

Additional site information can be found in the following documents:

e Continuous Seismic Reflection Profiling of Hydrogeologic Features Beneath New River, Camp
Lejeune, North Carolina (U.S. Geological Survey, 1990)

e |Initial Assessment Study (IAS) of Marine Corps Base Camp Lejeune, North Carolina (Water and
Air Research, 1983).

e Hydrogeologic Framework of U.S. Marine Corps Base, Camp Lejeune, North Carolina
(Department of the Navy, 1990)

e Provisional Draft - Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine
Corps Base, North Carolina (U.S. Geological Survey, 1989)

2.1 TOPOGRAPHY

The surface topography of the inland portion of MCB Camp Lejeune is related to (1) undisected, nearly level
marine sediments which comprise the interstream areas, (2) short, convex slopes and narrow vallieys made
by streams, and (3) low ridges formed by wind deposits of coastal sand with associated tidal marshes as
at the Outer Banks. The elevation of MCB Camp Lejeune ranges from mean sea level (MSL) to about 72
feet above MSL, with an the average elevation of 20 feet.

The Tarawa Terrace Dump Site is located within Marine Corps Base (MCB) Camp Lejeune, which lies
southeast of Jacksonville in Onslow County, North Carolina. MCB Camp Lejeune covers approximately
170 square miles and is bisected by the New River. The base lies within the Tidewater Region of the Atlantic
Coastal Plain physiographic province. Rivers in the Tidewater Region are affected by oceanic tides due to
the area’s proximity to the ocean and low relief. Surface elevations generally are below 50 feet, with an
average elevation of 20 feet.

The site lies near the south end of the Tarawa Terrace residential area in a low lying, swampy, wooded area
north of Northeast Creek. See Figure 1-2 for the general site location map. No visible contamination exists

at the site with the exception of a few decomposed drums on the ground surface behind the Community
Center. Site elevations vary from 0 to approximately 20 feet above Mean Sea Level (MSL).

2.2 SURFACE WATERS

This section covers the surface water hydrology from a regional perspective as well as site specific
conditions.
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2.2.1 Regional Surface Water Conditions

The surface-water hydrology of the Jacksonville area is dominated by the New River estuary, which is
approximately 30 square miles in area or about 20 percent of the total base area. The New River has a
maximum depth of approximately 15 feet but averages from 2 to 5 feet in depth in most areas. It is
brackish, shallow, and warm with a normal tidal range of 3.0 to 3.6 feet. Surface water drainage at Camp
Lejeune is predominately toward the New River, although areas near the coast drain directly to the Atlantic
Ocean though the Intracoastal Waterway.

Flooding is a potential problem for those base areas located within the 100-year floodplain. This is
compounded by the large percentage of developed areas where natural drainage has been changed by
extensive paved areas. In general, drainage on the base is poor and soils are often wet.

2.2.2 Site Surface Water Conditions

Several surface-water bodies and drainages within the vicinity of the Tarawa Terrace Dump site are
considered significant to this site investigation. These include surface waters within the site boundaries as
well as Northeast Creek and the New River.

Surface waters and runoff from the site flow in a southerly direction into Northeast Creek. Three storm water
runoff ditches dissect the site and merge into one ditch that discharges directly into Northeast Creek.
Another runoff ditch flows along the eastern edge of the site and also discharges into Northeast Creek.
Northeast Creek flows in a southwesterly direction along the south edge of the site and flows into the New
River approximately 3 miles downstream.

Northeast Creek and the four storm water runoff ditches are strongly influenced by the tides. Water was
noted to rise approximately one foot in Northeast Creek during high tide, which in turn raised the standing
water level in the ditches to approximately two feet. During high tide much of the area is covered with
ponded water.

23 GEOLOGY AND SOILS

This section discusses the geologic setting from a regional perspective as well as from a site specific basis.

2.3.1 Regional Geology

As mentioned earlier in this report, Camp Lejeune lies within the Tidewater Region of the Atlantic Coastal
Plain physiographic province. The geology of the Atlantic Coastal Plain is a seaward-thickening wedge of
clastic sediments consisting of sequences of interbedded sands, clays, calcareous clays, shell beds,
sandstones, and limestones that overly a basement complex of igneous and metamorphic rocks. These
Coastal Plain sediments were deposited in marine and non-marine environments and vary in age from
Cretaceous to Recent. The sediment sequence is approximately 1,500 feet thick at Camp Lejeune and
thickens to over 5,000 feet off the North Carolina coast.

The soils on the flood plains are classified according to the soil conservation service as poorly drained
Muckalle loam; very poorly drained Dorovan muck; and poorly drained Bohicket silty clay loam, which
occurs on wide estuarial flood plains of coastal creeks. The soils on the broad, nearly level interstream
areas are somewhat poorly drained Lenoir loam, Lynchburg fine sandy loam, and Stallings fine sandy loam.
Near the center part of the interstream areas are poorly drained Leon fine sand, Rains fine sandy loam, and
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Woodington loamy fine sand soils. Approximately 70 percent of MCB Camp Lejeune is in the broad, flat
interstream area.

23.2 General Site Geology

Due to the shallow water table at the site, the field drilling program was confined to the top 20 feet of the
subsurface. As a result, the geologic conditions at the site have been defined only to a depth of 20 feet.

The shallow subsurface geology of the study area consists of a surficial layer of unconsolidated fine grained
sand loam with varying amounts of silt and clay. This surficial layer is underiain by fine grained clayey sand
with thin, discontinuous silty sand and clay lenses. Soil density ranged from very loose to medium dense.
Because of the relative homogeneity of the site soils and the small number of data points available, no
cross-sections have been included in this report.

24 GROUNDWATER

This section discusses the hydrogeologic conditions from a regional perspective as well as from a site
specific basis.

2.4.1 Regional Hydrogeology

The Coastal Plain consists of a sequence of aquifers made up of interbedded sands and permeable
limestones separated by confining units of less permeable clays and calcareous clays. The surficial aquifer
and the Castle Hayne aquifer are the principal aquifers of concern in this report.

The surficial aquifer is composed of a series of sands and thin, discontinuous clays that overlie the Castle
Hayne. These deposits range in thickness from 25 to 100 feet and are not used directly for water supply
at the base. There are several areas where the surficial aquifer has been contaminated by waste disposal
activities (Putnam, 1983).

The Castle Hayne aquifer is composed of a series of sand, limestone, and clay beds that are of the
Oligocene River Bend Formation and the middle Eocene Castle Hayne Formation. Most supply wells in the
vicinity tap this aquifer at depths of 50 to 300 feet. The aquifer ranges in thickness from 250 to 400 feet but
brackish water is usually found deeper than 300 feet below MSL (Shiver, 1982).

Confining beds that lie between the two aquifers restrict the exchange of groundwater between the two
aquifers and protect the Castle Hayne aquifer from contaminant migration from the surficial aquifer.
Research indicates however that there are some interconnections between the two aquifers, and that vertical
faulting of the deeper sediments might be the cause (Harned and Lloyd, 1988). A later seismic reflection
profiling investigation showed that faulting is not the cause of water migration into the Castle Hayne, but that
some hydraulic connection between the two aquifers does exist (Dept. of the Navy, 1990).

The Beaufort, Peedee, Black Creek, and upper and lower Cape Fear aquifers make up the remaining aquifer
sequence in the region, but due to their great depth and high salinity, are not of concern to this study.
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242 General Site Hydrogeology

The water table at the Tarawa Terrace Dump site is located in the near surface sands at depths of
approximately 3 to 4 feet during low tide. The water table fiuctuates approximately 1 to 2 feet with tidal
advances to rise to near the ground surface during high tide.

Based on the potentiometric surface map shown in Figure 2-1, groundwater flow direction across the site
is to the south toward Northeast Creek. The hydraulic conductivity (K) of soils present at the base are
discussed in the USGS provisional draft report Assessment of Hydrologic And Hydrogeologic Data At Camp
Lejeune Marine Corps Base, North Carolina, 1989, and is estimated to be 35 feet/day. The hydraulic
gradient (i) at the site is calculated to be approximately 0.01 based on one round of synoptic water level
measurements taken in the three newly installed wells, and surveyed well elevations. Based on this
information, as well as the general topography of the site, it is likely that groundwater discharges into
Northeast Creek.

25 CLIMATE AND METEOROLOGY

MCB Camp Lejeune typically éxperiences mild winters with average daily temperature ranges from 33°F
to 53°F. Summers are warm and humid with average daily temperature ranges from 71°F to 88°F. The
mean daily temperature is about 61°F.

Rainfall averages 55.96 inches per year with potential evapotranspiration varying from 34 to 36 inches of
rainfall equivalent per year. The greatest amount of precipitation occurs during the summer months of July
and August.

During the summer months winds are generally south-southwesterly, while north-northwest winds
predominate during the winter. The growing season is approximately 230 days (Water and Air Research
Inc., 1983).

2.6 LAND USE & NATURAL RESOURCES

MCB Camp Lejeune presently covers an area of 170 square miles, including 30 square miles of the New
River. The MCB Camp Lejeune is predominately tree covered, with large amounts of softwood and
substantial stands of hardwood species. Of MCB Camp Lejeune’s 112,000 acres, more than 60,000 are
under forestry management. Timber-producing areas are under even-aged management with the exception
of those areas along major streams and swamps. These areas are managed to provide for both wildlife
habitat and erosion control. Smaller areas are managed for the benefit of threatened or endangered wildlife
species.

The natural resources that could be affected by site contamination include Southwest Creek, the New River,
and local groundwater. Southwest Creek flows into the New River, which is a productive estuary supporting
commercial finfish and shellfish industries. Some areas of the New River at MCB Camp Lejeune are
classified under Title 15 of the North Carolina Administrative Code as Class SC; usable for fishing and
secondary recreation, but not for primary recreation or shellfish marketing. Many other areas are classified
as SA, the highest estuarine classification; usable for shelifish marketing.

Within 15 miles of Camp Lejeune are three large, publicly owned forests - Croatan National Forest, Hofmann
Forest, and Camp Davis Forest. Because of the large amount of low lying area and the area’s close
proximity to the coast, wetlands form a significant portion of this area. The remaining land is primarily
agricultural with typical crops being soybeans, small grains, and tobacco.
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2.7 POPULATION DISTRIBUTION

The total current military and civilian population at MCB Camp Lejeune is approximately 60,000 people.
During the past 10-year period, urbanization has rapidly increased in Onslow County. Residential
development has fiourished adjacent to all Base boundaries, except in areas where adverse soil conditions
limited the use of septic tanks and central sewage treatment facilities were unavailable. Based on the
monthly Camp Lejeune Area Population report, 1985, the military population of Camp Lejeune was
approximately 40,928 active duty personnel. The military dependant community was in excess of 32,081.
About one half of these personnel and dependents reside in Base housing units. The remaining personnel
and dependents live off base and have had dramatic effects on the surrounding area. Several thousand
additional civilian employees perform facilities management and support functions. The population of
Onslow County had grown from 17,939 in 1840 (Federal Census, 1940), prior to the formation of the Base,
to 121,350 in 1985 (Office of State Budget and Management Report, 27 Sept. 1985). Due to the location
of the Tarawa Terrace military personnel and their dependents live in the proximity of the site.

2.8 WATER SUPPLY

The water supply for MCB Camp Lejeune is entirely from water wells located within the boundaries of the
installation. Groundwater is the source of water for MCB Camp Lejeune, as is the for most of the Coastal
Plain of North Carolina. Information regarding groundwater conditions in the Coastal Plain is provided in
the report Groundwater Evaluation in the Coastal Plain of North Carolina, prepared by the North Carolina
Department of Natural Resources and Community Development.

More than 100 water supply well have been drilled and in 1986, groundwater withdrawal rates from the base
wells ranked among the largest in the State and were estimated at 7.5 million gallons per day (Harned and
Lloyd, 1988). There are currently 95 water wells at the Base, of which 77 are operational and are scheduled
to remain in service. The other wells were either scheduled to be replaced, repaired, or are out of service.
Additionally, many other wells are to be completed in the near future, including 20 welis involved in the
program to expand the Holcomb Boulevard Treatment Plant. Also, there are many wells throughout the
installation that have been removed from service for various reasons. Operational wells were of the following
depth and yield:

System Average Depth Average Yield
. (feet) (gpm)
Hadnot Point 177 177
Holcomb Boulevard 240 236
Tarawa Terrace 95 109
Montford Point 98 121
MCAS New River 207 150
Camp Geiger 113 130
Rifle Range 138 184
Courthouse Bay 118 174
Onslow Beach 108 213
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The shallow wells at Tarawa Terrace and Montford Point provide the lower yield; furthermore, the quality of
water is not good because of iron content and hardness. The hardness is due primarily to calcium
bicarbonate. The most recently constructed wells at MCB Camp Lejeune characteristically are deeper wells
with better water quality. The 20 wells proposed for expansion of Holcomb Boulevard Treatment Plant are
spaced approximately 2,000 feet apart to minimize overlapping drawdown effects between the wells (Camp
Lejeune, North Carolina, 1987).

2.9 CRITICAL ENVIRONMENTS

The ecosystems found at MCB Camp Lejeune include terrestrial (or upland), wetland, and aquatic
communities. The terrestrial ecosystems contain four habitat types--long leaf pine, loblolly pine, loblolly
pine/hardwood, and oak/hickory. Loblolly pine is the main timber stand of the area. The wetlands
ecosystems vary from those bordering freshwater streams to salt marshes along coastal estuaries. The
aquatic ecosystems consist of small lakes, the New River estuary, numerous tributary creeks, and part of
the Intracoastal Waterway.

The wetland ecosystems on MCB Camp Lejeune include five habitat types--pond pine or pocosin, sweet
gum/water oak/cypress/tupelo, sweet bog/swamp black gum/red maple, tidal marshes, and coastal
beaches. The tidal marsh at the mouth of the New River on MCB Camp Lejeune is one of the few remaining
North Carolina coastal areas relatively free from filling or other man-made changes. Coastal beaches along
the Outer Banks and Intracoastal Waterway of MCB Camp Lejeune are used for recreation and to house a
small military command unit on the beach. The Marines also conduct beach assault training maneuvers
ranging from company-size units to combined Second Division, Force Troops, and Marine Air Wing units.
These exercises involve the use of heavy equipment; however, heavy-tracked vehicles are permitted to cross
the dunes only in restricted areas to protect the ecologically sensitive coastal barrier dunes.

The aquatic ecosystems on MCB Camp Lejeune are important as a freshwater and marine fisheries resource,
as a habitat for local and migratory bird species, as a recreational resource for pleasure boating, and as a
commercial resource for year-round barge traffic. The aquatic ecosystem contains a wide variety of fresh
and salt water fish species, local shore bird species, and migratory bird species.

MCB Camp Lejeune is also used for training exercises involving the use of large numbers of tracked and
wheeled vehicles and live ordnance. The use of these items are restricted and carefully controlled to protect
human health and safety and the environment.

According to the master plan, there are two major corridors of developable land in the area of MCB Camp
Lejeune. These extend south from New Bern along U.S. 17 and U.S. 58, and from Swansboro northwest
to Jacksonville and Richlands along Routes 24 and 258. The principal economic base of the area is MCB
Camp Lejeune and associated military activities. More than 46,000 military personnel are stationed at the
base and more than 110,000 people are either employed or are eligible for support (ES&E, 1890).

D-48-10-92-2 2-7



3.0 WASTE CHARACTERIZATIONS

3.1 WASTE TYPES

The Tarawa Terrace Dump is a landfill, but the precise years of operation are unknown. It was used during
the construction of the base housing located in Tarawa Terrace. The landfill was closed in 1972. As far as
is known, no hazardous materials were disposed of in this facility. Only construction debris, sewage
treatment plant filtter media, and household trash are known to have been disposed. Potential contaminants
at the site include petroleum hydrocarbons and lead from unburned fuels, PCBs from transformer waste oils,
sewage treatment by-products, and metals from construction wastes. Chemical analyses of the media
collected at the site was designed to characterize these potential contaminants.

3.2 WASTE LOCATIONS

The Tarawa Terrace Dump is a landfill, but the precise years of operation are unknown. It was used during
the construction of the base housing located in Tarawa Terrace. The landfill was closed in 1972. As far as
is known, no hazardous materials were disposed of in this facility. Only construction debris, sewage
treatment plant filter media, and household trash are known to have been disposed. The waste is known
to be within the boundries of the the landfill. The actual locations of the landfill boundries and waste are
not known, thus sample locations and types were chosen in an attempt to determine the actual waste
locations.
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4.0 LABORATORY DATA

This section provides a description of the methodologies employed by the analytical laboratory and
during data evaluation (validation). The last subsection describes the nature and extent of
contamination based on a systematic review of the analytical data.

4.1 ANALYTICAL METHODOLOGIES AND RESULTS

As discussed in Section 1.7, soil samples were collected and analyzed for TCL volatile organics, TCL
semivolatile organics, pesticides, polychlorinated biphenyls (PCBs), total lead and cyanide.
Groundwater samples were also analyzed for TCL volatile organics, TCL semivolatile organics,
pesticides, polychlorinated biphenyis (PCBs), total lead and cyanide.

Analysis of the organic compounds (TCL volatiles, TCL semivolatiles, PCBs, and pesticides) was
performed according to the USEPA Contract Laboratory Program (CLP) Statement Of Work (SOW)

dated February 1988 (2/88). Total lead and cyanide were analyzed in accordance with EPA CLP
SOW dated July 1988 (7/88).

Results reported by the laboratory were validated and qualified analytical data were compiled in a

database. The validation procedure is described in Section 4.2. The validated anaiytical data are
presented in Appendix C.

4.2 DATA VALIDATION

All data were generated in accordance with Naval Energy and Environmental Support Activity
(NEESA) Level D Quality Assurance/Quality Control (QA/QC) requirements.

The analytical resuits and raw data were reviewed in accordance with NEESA Level D data validation
requirements. Organic analytical data were validated with reference to the "Laboratory Data
Validation Functional Guidelines for Evaluating Organics Analyses” (USEPA, February 1, 1988).
Inorganic analytical data were validated with reference to the "Laboratory Data Validation Functional
Guidelines for Evaluating Inorganics Analyses" (USEPA, June 13, 1988).

Resuits of data validation were summarized in letter reports to the Project Manager. The reports
summarize the data qualifiers that were applied to the data and the rationale for the actions. Copies

of the letter reports are available upon request. The validated data were compiled into a database
that is presented in Appendix C.

4.3 NATURE AND EXTENT OF CONTAMINATION
This section contains a description of the nature and extent of chemical contamination at Site 7.
Subsurface soils are discussed in Section 4.3.1 and groundwater is discussed in Section 4.3.2. The

information presented in this section is based on the validated chemical analytical data base, which
is contained in its entirety in Appendix C. All sample locations are shown in Figure 2-1.
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4.3.1 SOIL

A total of 14 soil samples were collected from 5 boring locations and 3 monitoring well borings at
Site 7, broken out as follows:

e 8 surface soil samples (0 to 2 feet)
® 1 surface soil duplicate sample (0 to 2 feet)
® 5 subsurface soil samples (3 to 12 feet)

All soil samples were analyzed for Target Compound List organics and inorganics, including
cyanide. Table 4-1 presents a summary of the chemical analytical results. The results for the
duplicate samples were averaged using one-half the detection limit for nondetects and counted as
one sample for presentation in this table.

4.3.1.1 Organics

No volatile organics were detected in any of the samples. Bis(2-ethylhexyl)phthalate was found in
one sample location (SB02, 0 to 2 feet) at a concentration of 1000 pyg/kg. Two other semivolatile
organic chemicals (fluoranthene and benzoic acid) were at Site 7. Fluoranthene was found at a
maximum concentration of 290 gg/kg at location SB01 (0 to 2 feet). Benzoic acid was found at
location MWO1 (15,000 ug/kg at 0 to 2 feet and 7900 ug/kg at 3 to 5 feet) and at location MWO3
(6,300 wg/kg at 0 to 2 feet).

4.3.1.2 Pesticides and Polychlorinated Biphenyls

Pesticides and polychlorinated biphenyls (PCBs) were detected in both the surface and the
subsurface soil samples. The samples that contained the greatest variety and concentrations of
pesticides were collected from locations SB01, SB02, and MWO02, which are all located along the
northern edge of the site. At several locations, notable concentrations were found in samples
collected from depths of 7/7.5 feet. This fact indicates that some soil disturbance may have
occurred during landfilling activities. At other locations, only the surface samples contained
pesticides.

Aldrin and 4,4’-DDE were found only in single surface soil samples at concentrations of 4.3 pg/kg
and 240 pg/kg, respectively. The maximum concentration of 4,4'-DDD (210 pg/kg) was also found
in a surface soil sample. On the other hand, the maximum concentrations of dieldrin (2,500 pg/kg)
and endrin (1,300 pg/kg) were found at location MWO02 (7.5 to 9.5 feet) and the maximum
concentration of endosulfan Il (2,000 pg/kg) was found in the 7 to 9 foot deep sample from location
SBo2.

Aroclor-1260 was detected in seven surface and subsurface soil samples at concentrations ranging
from 108 pg/kg (average of two duplicate surface soil samples at location SB05) to 25,000 pgg/kg
(at location MWO02, 7.5 to 9.5 feet).

4.3.1.3 Inorganics

Inorganics were also detected in the soil samples. Three background soil samples collected from
outlying areas of the base were collected and analyzed for inorganics. This was intended to provide
a point of comparison for the concentrations in onsite samples to determine whether the metals are
naturally occurring or are possibly site-related. Table 4-2 presents the analytical results for the three
background soil samples.
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TABLE 4-1

NATURE AND EXTENT OF SOIL CONTAMINATION™

SITE 7 - TARAWA TERRACE DUMP

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Surtace Soil (0-2 feet)

Subsurface Soil (3-12 feet)

No. of _ No. of
Analyte Positive Range of Positive Range of
Detections/ Positive Detections/ Positive
No. of Detections No. of Detections
Samples Samples
(ug/kg) (wg/ka)
Bis(2-ethylhexyl)phthalate 1/8 1,000 0/5 ND
Fluoranthene 2/8 220-290 0/5 ND
Benzoic acid 2/8 6,300-15,000 1/5 7,900
Aldrin 1/8 4.3 0/5 ND
4,4-DDD 3/8 12*-20 2/5 58-190
4,4-DDE 1/8 240 0/5 ND
Dieldrin 3/8 12*-540 3/5 400-2,500
Endosulfan Hl 3/8 7.6*-1,400 3/5 73-2,000
Endrin 2/8 91-140 4/5 14-1,300
Aroclor-1260 3/8 108*-12,000 4/5 660-25,000
(mg/kg) (mg/kg)
Aluminum 8/8 3,690*-9,700 5/5 1,030-5,030
Arsenic 3/8 1.1-1.7 3/5 1.1-1.5
Barium 8/8 9.1-223 5/5 6.6-72.8
Beryllium 4/8 - 0.26-2.1 3/5 0.29-3.6
Cadmium 8/8 1.1-5.0 5/5 1.245
Calcium 7/8 190-58,200 3/5 3,660-9,990
Chromium (lll) 8/8 4.2-10.6 5/5 5.2-125
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TABLE 4-1

NATURE AND EXTENT OF SOIL CONTAMINATION®
SITE 7 - TARAWA TERRACE DUMP

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

PAGE TWO
Surface Soil (0-2 feet) Subsurface Soil (3-12 feet)
No. of No. of
Analyte Positive Range of Positive Range of
Detections/ Positive Detections/ Positive
No. of Detections No. of Detections
Samples Samples
(mg/kg) (mg/kg)
Cobalt 8/8 1.7-8.1 5/5 1.9-10.2
[ron 8/8 876-5,330 5/5 981-5,490
Lead 8/8 3.0-114 5/5 2.4-17.0
Magnesium 8/8 104-1,150 4/5 99.9-541
Manganese 8/8 3.2-69.0 5/5 3.047.7
Mercury 8/8 0.11-0.53 5/5 0.12-0.45
Nickel 8/8 2.8-13.1 5/5 3.1-11.7
Potassium 6/8 110-507 4/5 120-452
Selenium 1/8 0.54* 0/5 ND
Silver 8/8 0.66-3.0 5/5 0.72-:2.7
Sodium 1/8 754 1/5 1,020
Thallium 8/8 0.44-2.0 5/5 0.47-1.8
Vanadium 8/8 4.5-18.1 5/5 45-9.8
Zinc 2/8 1.1-44.5 3/5 1.2-4.5
Cyanide 8/8 0.54-2.5 5/5 0.60-2.3

ND Not detected.
* Results reported are the average of two duplicate samples.
‘” Complete data base in Appendix C.
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TABLE 4-2

b

CONCENTRATION OF INORGANICS IN BACKGROUND SOILS
SITE 7 - TARAWA TERRACE DUMP
CAMP LEJEUNE MILITARY RESERVATION
JACKSONVILLE, NORTH CAROLINA

Concentration (mg/kg)
Analyte
BS-1 BS-2" BS-3 Average®
Aluminum 765 1,510 13,900 5,390
Antimony ND (2.7) ND (31) ND (3.1) ND
Arsenic 0.73 0.76 4.1 1.9
Barium 5.6 21.0 15.5 14.0
Beryllium ND (0.32) ND (0.37) ND (0.36) ND
Cadmium 0.79 ND (0.95) 0.90 0.72
Calcium 267 571 113 317
Chromium 1.0 ND (1.6) 18.9 6.9
Cobait ND (0.79) ND (0.94) 1.1 0.66
Copper 24 1.0 29 2.1
Iron 439 670 14,100 5,070
Lead 9.0 79 222 13.0
Magnesium 319 73.9 571 226
Manganese 7.4 1.7 7.0 5.4
Mercury ND (0.10) ND (0.09) ND (0.10) ND
Nickel ND (1.3) ND (1.5) ND (2.9) ND
Potassium ND (76.7) ND (91.2) 817 300
Selenium ND (0.73) 0.79 ND (0.78) 0.52
Silver ND (0.32) 0.43 ND (0.36) 0.26
Sodium ND (20.7) ND (37.2) ND (44.6) ND
Thallium ND (0.19) ND (0.19) ND (0.26) ND
Vanadium 0.98 24 25.8 9.7
Zinc ND (3.2) ND (2.8) 10.3 4.4

ND Not detected at the detection limit shown in parentheses.

n

{2
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Results reported are the average of results for samples BS-2 and BS-2-D,
calculated using 1/2 the detection limit for nondetects.
Arithmetic average calculated using 1/2 the detection limit for nondetects.




Comparison of the resuits in the two tables indicates that several metals were found at
concentrations that exceed the range of results for the background samples. The maximum metals
concentrations were not found in a few locations but rather were more widespread geographically
(locations MWO01, SB03, and SB01), with the majority at location SB03. The concentration ranges
for barium, beryllium, cadmium, cobalt, lead, manganese, mercury, nickel, silver, thallium, and zinc
were much larger than those for the background samples.

Cyanide was found in all onsite soil samples, at concentrations ranging from 0.54 mg/kg (average
of two duplicate samples from location SB05) to 2.5 mg/kg (at location SB03).

4.3.2 GROUNDWATER

Three monitoring wells were installed at the site, two of which are located in the downgradient
direction (MWO01 and MWO03) and one of which is located at the break in slope on the northern end
of the site. One sample was collected from each well and analyzed for Target Compound List
organics and inorganics (including cyanide), and the analytical results are summarized in Table 4-3.

4.3.2.1 Volatile Organics

No volatile organic compounds were detected in the wells, which is consistent with the fact that
volatile organics were not detected in any of the soil samples. Benzoic acid, which was found in
three soil samples collected from the borings for wells MW01 and MWO03, was detected in
groundwater samples from those two wells. The concentrations of benzoic acid were 9 pg/L and
12 ug/L.

4.3.2.2 Pesticides and Polychlorinated Biphenyis

Dieldrin and endrin ketone were both detected only in well MWO02, at concentrations of 0.63 pg/L
and 0.09 pg/L, respectively. The maximum concentration of dieldrin in soil was found in a sample
collected from the MW02 boring; however endrin ketone was not detected in any of the soil
samples. Dieldrin is not highly soluble, as will be described in Section 5.1.3, and therefore the
presence of dieldrin in the groundwater maybe indicative of suspended sediment in the sample
rather than dissolved (and mobile) dieldrin.

4.3.2.3 Inorganics

The inorganic analytical results are also presented in Table 4-3. Groundwater samples were not
filtered, and therefore the analytical results may reflect to some extent, suspended solids rather than
dissolved metals. Nonetheless, the results may be summarized as follows.

The concentrations of some metals such as lead and cobalt were relatively consistent between
wells. Other metals, such as manganese and vanadium, showed much wider variation between
wells. No patterns of contamination were obvious when all the data were displayed, in that the
maximum concentrations of different metals were found in all wells.
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TABLE 4-3

Ao id

NATURE AND EXTENT OF GROUNDWATER CONTAMINATION"

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

PNO'. Pf Range of .
OSI‘!IVG Positive Locaflon of
Analyte Det:ctlons/ Detections Maxnmun_1
o. of Concentration
Samples /L)

Benzoic acid 2/3 9-12 MwO3
Dieldrin 1/3 0.63* MW02
Endrin ketone 1/3 0.09* Mwo2
Aluminum 3/3 29,000-137,000* MwWo2
Antimony 1/3 4.75* Mwo02
Barium 3/3 427-706* MWO02
Beryllium 2/3 3.19.4* MwWo2
Chromium (11) 3/3 47.8-251* MWO02
Cobalt 2/3 9.6*-21.7 MWO1
Copper 3/3 17.7-41.6* Mwo2
Iron 3/3 26,400-228,000* MW02
Lead 3/3 30.3-37.3 MWO1
Magnesium 1/3 13,500 MWO1
Manganese 3/3 56.9-220 MWO1
Mercury 2/3 0.24-0.36 Mwo3
Potassium 1/3 5,240* Mwo2
Selenium 1/3 3.4 MWO1
Sodium 1/3 156,000 MWO1
Vanadium 3/3 37.8-442* MWO2
Zinc 3/3 83.6-151* MWO02

o Compiete data base in Appendix C.
Results reported are the average of two duplicate samples.

*
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5.0 PRELIMINARY RISK ASSESSMENT

This section provides a characterization of potential impacts on human health and the environment based
upon an evaluation of analytical resuits, migration pathways, exposure routes, and potential receptors. The
characterization is qualitative in nature and is based on comparison of site-specific concentrations with
Applicable, or Relevant and Appropriate Requirements (ARARSs), guidelines or criteria To Be Considered
(TBCs), and Preliminary Risk-Based Remediation Goals (PRGs) developed in accordance with Part B of Risk
Assessment Guidance for Superfund (USEPA, December 1991).

The organization and contents of this section may be summarized as follows:

[ ] Section 5.1 - Fate and Transport. Discusses physical properties of site contaminants and
relevant contaminant migration pathways and mechanisms.

] Section 5.2 - Potential Receptors, Exposure Pathways, and Sensitive Environments. Identifies

and discusses existing exposure pathways and routes and provides a general description of
sensitive environments in the site vicinity.

. Section 5.3 - ARARs, TBCs, and PRGs. Presents a textual description and tabular summary
of regulatory standards, guidelines, and risk-based criteria for site media.

° Section 5.4 - Comparison with Criteria. Discusses the frequency of detection (number of

detections/number of sampies) and the number of detections which exceed
ARARs/TBCs/PRGs on a media-specific basis.

° Section 5.5 - Summary and Conclusions. General summary of preliminary risk assessment with
recommendations of future remedial or investigative actions.

5.1 - CONTAMINANT FATE AND TRANSPORT

This section discusses the chemical and physical characteristics of chemicals detected at the Tarawa
Terrace Dump Site as they pertain to contaminant migration. The characteristics discussed in this section
include water solubility, the organic carbon partition coefficient (K ), the Henry’s Law Constant, and the
diffusion coefficient (air) for chemicals of concern identified as a result of comparison with background. In
addition, potential migration pathways are identified for each media.

5.1.1 Physical/Chemical Properties

5.1.1.1 Solubility

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is in part
proportional to its water solubility. More soluble chemicals are more readily leached than less soluble
chemicals. Many of the chemicals detected in site media have relatively high solubilities.

5.1.1.2 Organic Carbon Partition Coefficient (K,.)

The organic carbon partition coefficient is a measure of the tendency of a chemical to bind to soil particles
containing organic carbon. Chemicals with high K s generally have low water solubilities and vice versa.
This parameter may be used to infer the relative rates at which chemicals are transported in the
groundwater. Chemicals such as volatile organics may be relatively mobile in the environment, but may be
retarded to some extent by adsorption.
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5.1.1.3 Henry’s Law Constant

Henry’s Law states that the partial pressure of a chemical above a solution is proportional to the chemical
concentration in the solution. The ratio of the vapor pressure to the solubility (the Henry’s Law Constant)
is used to calculate the equilibrium contaminant concentration in the vapor (air) versus the liquid (water)
phases for the dilute solutions encountered in environmental settings. In general, chemicals having a

Henry's Law Constant greater than 5 x 10° atm-m*/mole could be expected to be present in the atmosphere
or in soil gas.

5.1.1.4 Diffusion Coefficient

Diffusive transport of a chemical in a fluid is mathematically expressed as the product of the concentration
difference over a specified distance (the concentration gradient) and the diffusion coefficient of the material
in the appropriate fluid (liquid or gas). For chemical emissions from contaminated media, diffusion
coefficients in air for chemicals of concern are used to determine volatilization rates.

5.1.2 Transport Properties of Chemicals in Site Media

5.1.2.1 Soil

As discussed in Section 4.3, potential organic chemicals of concern for soil include
bis(2-ethylhexyl)phthalate, benzoic acid, fluoranthene, aldrin, 4,4'-DDE, and Arocior-1260. Potential inorganic

chemicals of concern include barium, beryllium, cadmium, cobalt, lead, manganese, mercury, nickel, silver,
thallium, and zinc.

Table 5-1 presents a summary of the chemical and physical properties for the organic chemicals detected
in soils at Site 7. Table 5-2 presents a summary of inorganic properties (molecular weight and the soil /water
distribution coefficient) for the potential inorganic chemicals of concern. As shown in Table 5-1, the majority
of the organic soil contaminants are relatively immobile (with the exception of benzoic acid).

5.1.2.2 Groundwater

As discussed in Section 4.4, potential chemicals of concern for groundwater include benzoic acid, dieldrin,
endrin ketone, antimony, arsenic, barium, beryllium, cadmium, chromium ({lll), cobalt, copper, lead,
manganese, mercury, selenium, vanadium, and zinc. Physical/chemical properties of these chemicals are
also included in Tables 5-1 and 5-2.

5.1.2.3 Surface Water

No surface water samples were collected during the Site investigation at Site 7.

5.1.2.4 Sediment

No sediment samples were collected during the Site investigation at Site 7.

5.1.3 Migration Pathways

5.1.3.1 Air

Transport of contaminants in air can be a result of chemical volatilization from the source media and from
emission of fugitive dust particulates as a result of wind erosion of partially vegetated ground surface. For
Site 7, these migration pathways are applicable to soil only, because volatile chemicals were not detected
in surface water, the only other potential source media for air transpont.
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TABLE 5-1

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS
SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

e Organic Carbon , _—
. Molecular Spem-hc Vapor Pressure Water Solubility Octano!l\.ﬁlator Partition Honry's Law DI"I{S!&H
. {1] om{ld) © (1! ..
CAS Number Chemical Weight"® Gravity imm Hy @ 20°C) imglL @ 20°C)" !’nrmlon Cosfficient Constant Coefficient
(20/8°c)” Coefficient (Kowy" Koc)" {etmm*jmole)” | in Air cmljs)
65-85-0 | Benzoic acid 12213 1.27 x 10° 4.5 x 10 29x10° 7.4x 10 NA 7.0 x 10 NA™
Bis(2-ethylhexyl) 9.9 x 10° ; 4.0x 10° . . .
117-81-7 phthalate 391 (20°C/20°C) 20x 10 (@ 25°C) 4.1 x 10 20x10 3.0x 10 NA
5.0x 10* 2.6 x 10° s
206-44-0 | Fluoranthene 202.3 NA (@ 25°C) (@ 25°C) 7.9x 10 3.8x 10 6.5x 10 NA
. 6.0 x 10-6 1.8 x 10’
-99- o6 5 5
309-99-2 | Aldrin 365 1.65 x 10 (@ 25°C) (@ 25°C) 20x 10 9.6 x 10* 1.6 x 10 NA
R . 7 1.95 x 107 5 5 0
60-57-1 | Dieldrin 381 1.75 x 10 1.78 x 10- (@ 25°C) 3.5x 10 1.7 x 10 457 x 10 NA
. 2.5 x 10!
72-20-8 | Endrin 381 1.65 x 10" 2.0 x 107 (@ 25°C) 35x10° 1.7 x 10° 40x 107 NA
1.0 x 10° 2.8 x 10" 2 3 5
115-29-7 | Endosulfan i 406.9 NA (@ 25°C) (@ 25°C) 20x 10 9.6x 10 1.91x 10 NA
74-54-8 | 4,4-DDD 320 NA 1.4 x 10° 7.0x 107 1.6 x 10 7.7 x 10° 22 x 10* NA
72-55-9 | 4,4-DDE 318 NA 6.4 x 10 4.0x 107 9.1 x 10° 4.4 x 10° 6.8 x 10° NA
4.05 x 10° 27 x 10° . 5 "
11096-82-5 | Aroclor 1260 375.7 1.58 x 100 (@ 25°C) (@ 25°C) 1.4 x 10 6.7 x 10 7.4x10 NA

n U.S. EPA, December 1982.

K Verscheuren, 1983.

b U.S. EPA, December 1979.
" Howard, 1989.

B Lyman, et al., 1990, eq. 5-2.
- Weiss, 1980.

m NA - Value not available or not applicable (nonvolatile constituents not subject to volatile emissions from soil).
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TABLE 5-2

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS
INORGANIC CHEMICALS
SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Element Molet(:ular Weight g:ti.lf{iwciaetnetr (I;I:;rg):r:::“”
9/mol) (mi/g)
Antimony 121.75 NR#
Arsenic (Ill) 74.92 1.0-83
Barium 137.34 NR
Beryllium 9.01 NR
Cadmium 112.40 13-27
Chromium (IlY) 51.99 470 - 150,000
Cobalt 58.93 0.2 - 3,800
Copper 63.54 1.4 -333
Lead 207.19 45 - 7,640
Manganese 54.94 0.2 - 10,000
Mercury . 200.59 NR
Nickel 58.71 150®
Selenium 78.96 1.2-86
Silver 107.87 10 - 1,000
Thallium 204.37 2,000 - 510,000
Vanadium 50.94 NR
Zinc 65.38 0.1 - 8,000

o Dragun, 1988.
@ NR - Not reported.
& USDOE, September 1984.
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5.1.3.2 Soil

Chemicals contained in soil bind to the particles in the matrix. One potential migration pathway of
contaminants in soil is the physical movement of the soil itself. This is evident from the transport of soil
contaminants during storm events as silt. Chemicals contained in soil can also act as sources for water
contamination when chemical desorption occurs.

5.1.2.2 Groundwater

Transport of chemicals by groundwater flow and diffusion are the only routes of migration for groundwater
chemicals in solution. The discharge of groundwater to surface water bodies and/or removal of
groundwater from a well are the only potential migration pathways that may resuit in exposure to dissolved
chemicals. Chemicals dissolved in groundwater can also exhibit partitioning and adsorption onto stationary
media (i.e. soils in the saturated zone).

5.1.2.3 Surface Water

Contaminant migration of soluble chemicals dissolved in surface waters can occur via the runoff of the
surface water to another body of water or as a result of groundwater recharge. Partitioning from the
dissolved phase may aiso occur, thereby becoming a source for sediment or soils. No site-specific results
are currently available to assess the potential impact of Site 7 on proximate surface water bodies (i.e.,
drainages and Northeast Creek).

5.1.2.4 Sediment

Migration pathways for sediment in bulk are limited, as only transport by surface water during storm events
can mobilize appreciable quantities of sediments. However, sediments can act as a source of contamination
through desorption from the sediment particles into solution. No site-specific results are currently available
to assess the potential impact of Site 7 on proximate surface water bodies and sediments (i.e., drainages
and Northeast Creek). '

5.2 POTENTIAL RECEPTORS, EXPOSURE PATHWAYS, AND SENSITIVE ENVIRONMENTS
This section provides identification of current receptors to chemical exposure. Also discussed are the
exposure pathways and mechanisms by which the identified receptors can come into contact with media

containing chemicals of concern. In the last subsection, sensitive environments are identified that suffer
potential adverse effects from exposure to site related contaminants.

5.2.1 Receptors

Based on current land uses, receptors include transient military personnel and civilian base employees.
Exposure by these individuals is dependent upon the activities in which they are engaged.

5.2.2 Exposure Pathways

Exposure pathways developed for the receptors identified in Section 5.2.1 must account for all media and
potential means of exposure that a receptor may encounter during normal activity and under current
conditions. Several exposure routes per media can be identified.
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5.2.2.1 Air

Exposures to chemicals in air are the result of inhalation by a receptor. Potential exposure pathways include
the inhalation of volatile chemicals generated in and around the immediate site, and the inhalation of fugitive
dust generated when wind passes over partially vegetated ground surfaces. In both of these exposure
routes, actual absorption of chemicals occurs in the lungs. In the latter pathway, absorption in the
gastrointestinal tract results from ingestion of soil laden sputum ejected from the lungs.

5.2.2.2 Soil

Exposures to chemicals contained in soil can be the result of direct dermal contact with soil and incidental
ingestion of soil as a result of hand-to-mouth contact.

5.2.2.3 Groundwater

Groundwater chemical exposure occurs only from the use of water that is pumped from a contaminated
aquifer. Under the current groundwater use scenario, no exposure pathway exists because no domestic
or production wells are located at or near Site 7.

5.2.2.4 Surface Water

Exposure to surface water near the Tarawa Terrace Dump Site cannot be assessed based on the existing
information.

5.2.2.5 Sediment

Exposure to sediment near the Tarawa Terrace Dump Site cannot be assessed based on the existing
information.

5.2.3 Sensitive Environments

Northeast Creek could potentially be affected by contamination migrating from the Tarawa Terrace Dump
Site via overland runoff or possibly as a result of groundwater discharge. Northeast Creek is a tidally

influenced water body which ultimately discharges to the New River which is a productive estuary supported
commercial finfish and shelifish.

5.3 APPLICABLE, OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS),
CRITERIA TO BE CONSIDERED (TBCS), AND PRELIMINARY REMEDIATION GOALS

This section provides a brief description of state and federal requirements and criteria and summarizes
risk-based criteria for potential chemicals of concern at the Tarawa Terrace Dump Site.

5.3.1 Applicable, or Relevant and Appropriate Requiations (ARARS)
and Criteria To Be Considered (TBCs)

This section presents the available regulatory standards or guidelines for all of the chemicals of concern at
Site 7.

5.3.1.1 Maximum Contaminant Levels (MCLs)
MCLs are enforceable standards promulgated under the Safe Drinking Water Act and are designed for the

protection of human health. MCLs are based on laboratory or epidemiologic studies and apply to drinking
water supplies consumed by a minimum of 25 persons. They are designed for prevention of human health
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effects associated with lifetime exposure (70 years) of an average adult (weighing 70 kg) who consumes
2 liters of water per day, but they also reflect the technical feasibility of removing the contaminant from the

water. These enforceable standards also reflect the fraction of toxicant expected to be absorbed by the
gastrointestinal tract.

5.3.1.2 Ambient Water Quality Criteria (AWQC)

AWQC are not enforceable Federali regulatory guidelines and are of primary utility in assessing the potential
for toxic effects in aquatic organisms. They may also be used to identify the potential for human health
risks. AWQC consider both the acute and toxic effects from ingestion of both water (2 L/day) and aquatic
organisms (6.5 g/day), and from ingestion of water alone. The AWQC for protection of human health for
carcinogenic substances are based on the USEPA's specified incremental cancer risk range of one
additional case of cancer in an exposed population of 10,000,000 to 100,000 persons (i.e., the 107 to
10° range) and are generally based on older toxicologic data.

5.3.1.3 Health Advisories

Health Advisories are guidelines developed by the USEPA Office of Drinking Water for nonregulated
contaminants in drinking water. These guidelines are designed to consider both acute and chronic toxic
effects in children (with an assumed body weight of 10 kg) who consume 1 liter of water per day, or in
adults (with an assumed body weight of 70 kg) who consume 2 liters of water per day. Health Advisories
are generally available for acute (1-day), subchronic (10-day), and chronic (longer-term or lifetime) exposure
scenarios. These guidelines are designed to consider only threshold effects and, as such, are not used to
set acceptable levels of known or probable human carcinogens.

5.3.1.4 Lead

Soil cleanup goals for lead contamination have been established by the United States Environmental
Protection Agency at 500 to 1000 parts per million. The exact goal is dependent upon site conditions and
potential receptors. These values are based on toxicological studies of lead exposure by children and are
the lower range values that resulit in an increase in blood lead levels above background levels (USEPA Office
of Solid Waste and Remedial Response, OSWER Directive #9355.4-02, September 7,1989).

5.3.1.5 Background Concentrations

As discussed in Section 4.3 , background samples were taken from three locations in and around Camp
Lejeune in areas suspected to be free of contamination to determine native concentrations of metals. A
summary of results of these metal analyses was provided in Table 4-2. These background results were used
for comparison to results for soil samples collected at Site 7, and several potential inorganic chemicals of
concern were thus identified (Section 5.1.2.1).

5.3.2 Risk-Based Criteria

Enforceable standards have not been specified for many of the chemicals of concern at Site 7; therefore,

other regulatory guidelines may be used for comparative purposes to infer health risks and environmental
impacts.

5.3.2.1 Noncarcinogenicity and Reference Doses (RfDs)
The RfD is developed by the USEPA for chronic and /or subchronic human exposure to hazardous chemicals
and is solely based on the noncarcinogenic health effects imparted by a chemical. The RfD is usually

expressed as a dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by dividing
a no-observed-(adverse)-effect-level (NOEL or NOAEL) or a lowest-observed-adverse-effect-level (LOAEL)
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by an appropriate uncertainty factor. NOAELs, etc., are determined from laboratory or epidemiological
toxicity studies. The uncertainty factor is based on the availability of toxicity data.

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in the
available data. A factor of 10 is used to account for variations in the general population (to protect sensitive
subpopulations), when extrapolating test results from animals to humans (to account for interspecies
variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is used to develop
the RfD, and when a LOAEL is used instead of a NOAEL. In addition, the USEPA reserves the use of a
modifying factor of up to 10 for professional judgment of uncertainties in the data base not already
accounted for. The default value of the modifying factor is 1.

The RfD incorporates the surety of the evidence for chronic human heaith effects. Even if applicable human
data exist, the RfD (as diminished by the uncertainty factor) still maintains a margin of safety so that chronic
human health effects are not underestimated. Thus the RfD is an acceptable guideline for evaluation of
noncarcinogenic risk, although the associated uncertainties preclude its use for precise risk quantitation.

5.3.2.2 Carcinogenicity and Cancer Slope Factor (CSF)

CSFs are applicable for estimating the lifetime probability (assuming a 70-year lifetime) of human receptors
developing cancer as a result of exposure to known or potential carcinogens. This factor is generally
reported by the USEPA in units of (mg/kg/day)' and is derived through an assumed low-dosage linear
relationship and an extrapolation from high to low dose responses determined from animal studies. The
value used in reporting the CSF is the upper 95 percent confidence limit.

5.3.2.3 Weight ot Evidence

The weight of evidence designations indicate the likelihood that a chemical is a human carcinogen, based
on both animal and human studies. The classification is as follows:

o A - Known human carcinogen
e B - Potential human carcinogen. B1 indicates that limited human data are available.
B2 indicates that there is sufficient evidence of carcinogenicity in animals, but
inadequate or no evidence in humans.
C - Possible human carcinogen
e D - Not classifiable as to human carcinogenicity
E - Evidence of noncarcinogenicity in humans

5.3.2.4 Risk-based Preliminary Remediation Goals (PRGs)

In accordance with United States Environmental Protection Agency (USEPA) risk assessment guidance, the
development of risk-based PRGs provide initial clean-up goals for chemicals of concern that are protective
of human health and comply with ARARs (USEPA, RAGS Volume |, Part B, 1991). The goals are chemical,
media, and site specific and consider land and water usage patterns, receptors, exposure parameters, and
chemical toxicity and carcinogenicity.

PRGs developed for soil at Site 7 are based on a current use scenario under an industrial setting. The
receptors are assumed to be only transient military personnel. Exposure duration is for 2 years, and the
routes of exposure evaluated are incidental ingestion and inhalation of volatiles and particulates. The
minimum concentration goal calculated for target carcinogenic (1 x 10®) and noncarcinogenic (unity) risks
is presented as the PRG for the specific chemical of concern.
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5.3.3 Summary

Table 5-3 presents the values of the available State and Federal ARARs and dose-response parameters for
both carcinogenic and noncarcinogenic chemicals of concern. All available toxicity information is included
in this table. However, if a parameter is not available, previously published values from the USEPA or other
sources are presented. For example, the Reference Dose for lead has been revoked pending an evaluation
of its carcinogenicity, but because lead is considered to be a site-related contaminant, an older published
value is presented. Table 5-4 presents a summary of the North Carolina State Class GA groundwater and
Class C surface water criteria (for potential future reference).

5.4 COMPARISON WITH CRITERIA

This section provides a media-specific comparison of analytical data for Site 7 to standards, criteria, and/or
preliminary remediation goais.

5.4.1 Sail

Twenty-two potential chemicals of concern were detected in soil at the Tarawa Terrace Dump Site. No
Federal or State standards or criteria exist for the chemicals detected in soil at Site 7. Therefore, Preliminary
Remediation Goals (PRGs) were developed for comparative purposes.

The frequency of detection of the potential chemicals of concern, the observed concentration range, and
the PRGs are summarized in Table 5-5. As shown in Table 5-5, two pesticides and one inorganic chemical
were detected at concentrations exceeding the PRGs.

Dieldrin was detected in four soil samples at concentrations above the PRG of 0.36 mg/kg based on
potential carcinogenic effects.

Dieldrin concentrations ranged as high as 2.5 mg/kg. This concentration corresponds to an estimated
incremental cancer risk of approximately 7 x 10° (2.5/0.36 x 10®) based on the exposure conditions

considered in the analysis. This estimated cancer risk is well below the upper bound of EPA's target risk
range of 10%.

Aroclor-1260 was aiso detected in four samples at concentrations exceeding the PRG of 0.75 mg/kg based
on potential carcinogenic effects. Aroclor-1260 concentrations ranged as high as 25 mg/kg. This
concentration corresponds to an incremental cancer risk of approximately 3 x 10° (25/0.75 x 10°) based
on the exposure conditions considered in the analysis. This estimated cancer risk is below the upper bound
of the EPA’s target risk range.

Beryllium was detected in two samples at concentrations exceeding the PRG based on carcinogenic effects
(1.35 mg/kg). Beryllium concentrations ranged as high as 3.6 mg/kg. This concentration corresponds to
an estimated incremental cancer risk of approximately 3 x 107 (3.6/1.35 x 10°) under the exposure
conditions considered. This estimated cancer risk is below the upper bound of the EPA’s target risk range.

5.4.2 Groundwater

Table 5-6 provides a comparison of concentrations of potential chemicals of concern detected in at least
one of the three groundwater samples collected at the Tarawa Terrace Dump Site. As shown in Table 5-6,
antimony, beryllium, cadmium, chromium (ill), lead, and manganese exceed criteria based on either the
Federal MCLs, the North Carolina Class GA Groundwater Standards, or the action level for lead at the tap.
The minimum value of these criteria was used for comparative purposes.
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REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN

TABLE 5-3

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Safe Drinking

Refarence Dose®

Ambient Water Quality

Cancer Slope Factor®

Water Act PR ) 1
chomisal Maximum (mglkglday) Criteria™(mgll Health Advisory” fmglkglday) EPA Weight
Contaminant EPA (mglL} of Evidence®
Level (mg/l) Oral Inhalation Federal Region IV Oral Inhalation
{SOWA MCL" ogion
Fluoranthene 4 x 10? 0.0398 D
Bis(2-ethylhexyl) 0 2 5
phthalate 0.004 2x 10 0.0003 1.4 x 10 B2
Aroclor 1260 0.0005 1.4 x 10°% 7.7 x 10° B2
Benzoic Acid 4 x 10° D
1-Day/Child: 0.0003
. . 10-Day/Child: 0.0003 , \
Aldrin 3x 10 0.0003 Longer-term/Child: ~ 0.0003 1.7 x 10 1.7 x 10 B2
Longer-term/Aduit:  0.0003
4,4-DDD 6.4 x 10°¢ 2.4 x 10" B2
4,4'-DDE 0.0105 3.4 x 10" B2
1-Day/Child: 0.0005
) . 10-Day/Child: 0.0005
3 8 1 1
Dieldrin 5x 10 1.9x 10 Longer-term/Child:  0.0005 1.6 x 10 1.6 x 10 B2
Longer-term/Adult:  0.002
Endosulfan i 5x 10° 5.6 x 10* D
1-Day/Child: 0.02
10-Day/Child: 0.02
Endrin 0.0027 3x 10* 2.3x 10* |[longerterm/Child:  0.002 D
Longer-term/Adult:  0.02
Lifetime /Adult: 0.002
1-Day/Child: 0.015
10-Day/Child: 0.015
Antimony 0.01/0.005" 4 x 10* 0.16 Longer-term/Child:  0.015 D
Longer-term/Adult:  0.015
Lifetime /Aduit: 0.003
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TABLE 5-3

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN
SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

PAGE TWO
s‘w’ tDrir‘l\I;i:g Reference Dose® Ambient Water Quality Cancer Slope Factor”
ater (P ! -1 -
_— Maximem (mglkg/day) Criteria™ (mgL) Health Advisory® (mglkglday) EPA owfelght
Contaminant EPA {mgiL) Evidonze®
Level (mgfl) Oral Inhalation Federal Region IV Oral Inhalation
(SDWA mcL"
Arsenic 0.050 3x 10* 0.350 0.190 175 x 10 A
0.190
Barium 2 7 x 10? 1 x 10" Lifetime/Adult: 2 D
1-Day/Child: 30
. 10-Day/Child: 30
-3 0 0
Beryllium 0.001 5x 10 0.00053 Longer-term/Child: 4 43 x 10 8.75 x 10 B2
Longer-term/Adult: 20
1-Day/Child: 0.04
0.0039 10-Day/Child: 0.04
Cadmium 0.005" 5 x 10* 0.00 10 0.00066 | Longer-term/Child:  0.005 58 x 10° B1
’ Longer-term/Adult:  0.02
Lifetime/Adult: 0.005
1-Day/Chiid: 1
7 10-Day/Child: 1
Chromium (i) 0.1¥ 1x10° 6x 10™ 0é1 0.117 Longer-term/Child: 0.2 D
’ Longer-term/Adult: 0.8
Lifetime /Adult: 0.1
Cobalt 8 x 10 D
1.304/ 0.018
Copper ™ 0.012 0.00654 D
0.082
T’} el ym
Lead 0.015 1.4 x 10 4.3 x 10 0.0032 0.00132 B2
Manganese 0.05" 1x 107 1x 10* D
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TABLE 5-3

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN
SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

PAGE THREE
s;’: P'i':(::'g Reference Dose™ Ambient Water Quality Cancer Slope Factor®
ater PO 1 .
) Maximum {mglkgiday) Criteria”(mgJL} Health Advisory® {mglkgiday) EPA Weight
Chemical . (mg/L) of
Contaminant ‘ EPA 9 Evidence™
Level {mgiL) ~ Oral Inhalation Federal . Oral Inhalation
(SDWA MCL)™ Region IV
0.0024 Longer-term/Adult:  0.002
4ot -Blel
Mercury 0.002 3x10 9x10 0.000012 | 990902 || itetime/Adult: 0.002 o
1-Day/Child: 1
. ’ . , 1.4 10-Day/Child: . 1 \
Nickel 0.1 2x 10 0.16 0.08771 Longer-term/Child: 0.5 84x10 A
’ Longer-term/Adult: 1.7
Lifetime/Adult: 0.1
0.020
f 3
Selenium 0.050 5x10 0.005 0.005 D
1-Day/Child: 0.2
‘ , 0.0041 . 10-Day/Child: - 0.2
Silver 0.05 5x 10 NR 1.2x 10 Longer-term/Child: 0.2 D
Longer-term/Adult: 0.2
Lifetime/Adult: 0.1
1-Day/Child: 0.08
10-Day/Child: 0.08
Vanadium 7 x 10% Longer-term/Child:  0.03 D
Longer-term/Adult:  0.11
Lifetime/Adult: 0.02
) " " 0.12 - .
Zinc 5! 2x10 0.05891 Lifetime /Adult: 2.1 D
0.1
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TABLE 5-3

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

PAGE FOUR
Sawfa Drinking Reference Dose® Ambient Water Quality Cancer Slope Factor®
ater Aot (mglkgiday) Criteria®™mglL _ imylkgiday}’ EPA Weight
. Maximum Health Advisory
Chemical X of
Contaminant EPA (mglL} Evidence®
Level (mgiL) Oral Inhalation Federal X Oral Inhalation
(SDWA MCL)" Region IV
1-Day/Child: 0.2
10-Day/Child: 0.2
Cyanide 0.2 2 x 10? 0.0052 Longer-term/Child: 0.2 D
Longer-term/Adult: 0.8
Lifetime/Adult: 0.2

" U.S. EPA, April 1992.

2 1.8, EPA, January 1991.
¥ U.S. EPA, October 1986.
# U.S. EPA, July 1, 1991,
% U.S. EPA, June 7, 1991.
® U.S. EPA, March 1992.

“ Proposed.

¥ Total chromium.

© Developed by HALLIBURTON NUS.

¥ Action level for lead at the tap.

“ Reference Dose has been revoked pending determination of carcinogenicity and/or noncarcinogenicity.
" Secondary MCL.

[amp—
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TABLE 5-4

Rl L

STATE OF NORTH CAROLINA WATER QUALITY STANDARDS"

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Class GA Groundwater

Class SC Surface Water

Chemical s(‘rf‘;‘;:’(‘,’, Standard (mg/L)®

Benzoic acid NR® NR®
Dieldrin NR® 2 X 10°
Endrin ketone NR® . NR®
Antimony NR® NR®
Arsenic 5 x 10? 5 x 102
Barium 1 x 10" NR®
Beryllium NR® NR®
Cadmium 5x10° 5x 10°
Chromium (Total) 5 x 10? 2x10?2
Cobalt NR® NR®
Copper 1x10° 3x 10
Lead 5 x 10? 2.5 x 10?
Manganese 5 x 10? NR®
Mercury 1.1 x10° 25 x 10°
Selenium 1.0 X 10? 7.1 X 10?2
Vanadium NR® NR®
Zinc 5x10° 8.6 x 107

m

2
@)
@
(5)

NCAC, Title 15, Subchapter 2L (December 1989) and NCAC, Title 15A,
Subchapter 2B (August 1990).

Chloride concentration less than 250 mg/L.
Standard for protection of aquatic life.

Action Level.
NR - Not reported.
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TABLE 5-5

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SOIL

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Frequency of

Range of Detections

Standard or Criteria

Frequency of

Chemical of Concern Detection" (mg/kg) (mg/kg) Exceedences”
bis(2-ethylhexyl)phthalate 1/13 1 414"® 0/1
Fluoranthene 2/13 0.22 - 0.29 81,600" 0/2
Benzoic acid 3/13 6.3-15 1,000,000 0/3
Aldrin 1/13 0.0043% 0.34® 0/1
4,4'-DDD 5/13 0.012 - 0.190 24" 0/5
4,4'-DDE 1/13 0.24 179 0/1
Dieldrin 6/13 0.0129-25 0.36" 4/6
Endosulfan Il 6/13 0.0076° - 2.0 1021 0/6
Endrin 6/13 0.014-1.3 6121 0/6
Aroclor 1260 7/13 0.108" - 25.0 0.75® 4/7
Barium 13/13 6.6 - 223 142,800" 0/13
Beryllium 7/13 0.26 - 3.6 1.35% 2/7
Cadmium 13/13 1.1-5.0 1,020 0/13
Cobalt 13/13 1.7 -10.2 NR® NA®
Lead 13/13 24 -114 500" 0/13
Manganese 13/13 3.0 - 69 204,000* 0/13
Mercury 13/13 0.11 -0.53 612% 0/13
Nickel 13/13 2.8-13.1 40,800 0/13

L § 114
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TABLE 5-5

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SOIL

SITE 7 - TARAWA TERRACE DUMP
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA
PAGE TWO

Frequency of

Range of Detections

Standard or Criteria

Frequency of

Chemical of Concern Detection™ (mg/kg) (mg/kg) Exceedences®
Silver 13/13 0.66 - 3.0 10,200 0/13
Thallium 13/13 0.44 - 2.0 14,280% 0/13
Zinc 5/13 1.1-445 408,000" 0/5
Cyanide 13/13 0.51-25 40,800" 0/13

a Number of positive detections per number of samples.

@ Number of exceedences per number of positive detections.

@ Result is the arithmetic average of duplicate results.

@ Criteria based on a Hazard Quotient of 1.0. See Appendix D.
& Criteria based on a 1 x 10° cancer risk. See Appendix D.
@ NR - Not Reported, no dose-response data available, NA - Not Applicable.

" U.S. EPA, September 7, 1989.

e
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OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - GROUNDWATER

TABLE 5-6

SITE 7 - TARAWA TERRACE DUMP

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Chemical of Concern F:;;zizg\'(‘(;)f Range a:g Iﬁt)ections Standa(r:g 7;'_ )Criteria ;;22::::3;""
Benzoic acid 2/3 9-12 NR% NA¥
Dieldrin 1/3 0.637 NR® NA®
Endrin ketone 1/3 0.09" NR" NA¥
Antimony 1/3 47.5% 10" 1/1
Arsenic 1/3 25.9(3) 5068 0/1
Barium 3/3 427 - 706 1,000? 0/3
Beryllium 2/3 3.1 -9.4% 1% 2/2
Cadmium 1/3 12.4% 564 1/1
Chromium (1) 3/3 47.8 - 2519 50 2/3
Cobalt 2/3 9.6%-217 NR* NA¥
Copper 3/3 17.7 - 41.69 1,000 0/3
Lead 3/3 30.3 - 37.3 15" 3/3
Manganese 3/3 56.9 - 220 5058 3/3
Mercury 2/3 0.24 - 0.36 1.19 0/2
Selenium 1/3 3.4 10° oNn
Vanadium 3/3 37.8 - 4429 NR“ NA¥
Zinc 3/3 83.6 - 1561 5,000%° 0/3
m Number of positive detections per number of samples.

@ Number of exceedences per number of positive detections.

@ Result is the arithmetic average of duplicate results.
“ NR - Not Reported; NA - Not Applicable.

® Federal MCL.

@ NC State Class GA Groundwater Standard.

@ Action level for lead at tap.

LA

B L g
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Antimony was detected in one sample at 47.5 ug/L, which exceeds the Federal MCL of 10 ug/L. Beryllium
was detected in excess of the MCL of 1 ug/L in two groundwater samples exhibiting concentrations ranging
to 9.4 ug/L. Cadmium was detected at a concentration of 12.4 ug/L in one sample which exceeds both
the Federal MCL and the North Carolina State Class GA Groundwater Standard. Chromium (lil) was
detected in two of three groundwater sampies at concentrations in excess of the State standard.
Chromium (ill} concentrations ranged as high as 251 ug/L. Lead was detected in all three samples above
the action level (15 ug/L) at concentration ranging from 30.3 to 37.3 ug/L. Finally manganese was detected
above the Federal and State standard of (50 ug/L) in all three groundwater samples. Manganese
concentrations ranged from 56.9 to 220 ug/L.

Metals concentrations in all groundwater samples were based on total rather than dissolved metal analysis.
Therefore, these concentrations are indicative of concentrations in both the dissolved form and that which
is associated with suspended solids. Groundwater concentrations based on total metal analysis would be
indicative of concentrations to which a receptor would be exposed if a potable water well were installed at
the site, without any form of fiitering or sedimentation potential (i.e., storage tank). These concentrations
are not considered indicative of the potential for significant migration of inorganics from the site. As

discussed in Section 4, no clear pattern of inorganic contamination suggesting that the site is the source
may be discerned.

5.5 SUMMARY AND CONCLUSIONS

This section provides a summary of the preliminary risk assessment and presents recommendations for
future activities at Site 7. ‘

5.5.1 Preliminary Risk Assessment

The results of the preliminary risk assessment will be discussed on a media-specific basis. All chemicals
of concern are identified based upon exceedence of criteria on a media-specific basis.

Three potential chemicals of concern (dieldrin, Aroclor-1260, and beryllium) were detected in soil samples
at concentrations exceeding preliminary remediation goals based on an incremental cancer risk of 10°
(transient military personnel). However, none of the estimated cancer risks associated with these chemicals
exceed the upper bound of the EPA’s target risk range (ie., 10%). Under current site conditions and based
on existing information, soil contamination at the Tarawa Terrace Dump Site does not pose a substantial risk
to public health.

Numerous inorganic constituent were detected in unfiltered groundwater samples at concentrations
exceeding Federal or State standards/criteria. Shallow groundwater at the site is not currently used as a
potable water source and hence exposure pathways/routes associated with groundwater use are
incomplete. Metal concentrations do not clearly indicate that the site is the source of inorganic
contamination. Metals concentrations may be indicative of the presence of naturally occurring suspended
solid that are relatively high in metals content.

5.5.2 Recommendations

Recommendations for future actions include surface water and sediment sampling to characterize the extent
of contaminant migration. Additional work may include an environmental risk assessment for the ecosystem
at and near the discharge point of the drainage ditches into Northeast Creek. Additionally, installation of
a clearly defined background monitoring well and sampling and analysis of groundwater samples for both
total and dissolved metals is considered appropriate.

D-48-11-812 5'18



6.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents a summary of the field investigation for Site 7: Tarawa Terrace Dump, as well as
several recommendations for future activities at the site.

6.1 CONCLUSIONS

The field investigation performed at this site is summarized in Section 1.7 of this report. The primary
purpose was to determine whether a contamination problem existed on the site from its previous use as a
landfill. The analytical data were validated and a preliminary risk assessment was performed. The resuits
of the risk assessment are discussed in detail in Section 5.0 of this document. The results are discussed
by media below.

Three potential chemicals of concern (dieldrin, Aroclor-1260, and beryllium) were detected in soil samples
at concentrations exceeding preliminary remediation goals based on an incremental cancer risk of 10°
(transient military personnel). However, none of the estimated cancer risks associated with these chemicals
exceed the upper bound of the EPA’s target risk range (ie., 10*). Under current site conditions and based
on existing information, soil contamination at the Tarawa Terrace Dump Site does not pose a substantial risk
to public health.

Numerous inorganic constituent were detected in unfiltered groundwater samples at concentrations
exceeding Federal or State standards/criteria. Shallow groundwater at the site is not currently used as a
potable water source and hence exposure pathways/routes associated with groundwater use are
incomplete. Metal concentrations do not clearly indicate that the site is the source of inorganic
contamination. Metals concentrations may be indicative of the presence of naturally occurring suspended
solid that are relatively high in metals content.

6.2 RECOMMENDATIONS

Recommendations for future actions include surface water and sediment sampling to characterize the extent
of contaminant migration. Additional work may include an environmental risk assessment for the ecosystem
at and near the discharge point of the drainage ditches into Northeast Creek. Additionally, installation of
a clearly defined background monitoring well and sampling and analysis of groundwater samples for both
total and dissolved metals is considered appropriate.

D-49-10-92-2 6-1
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APPENDIX B

WELL CONSTRUCTION DIAGRAMS



TNUS

BORINGNO . Tt

CORPORATION OVERBURDEN
© 4 Haliburton Company MONITORING WELL SHEET
’ el 7 DRILLER Cinse (n n o o
PROJECT CARFP LETELw e LOCATION Ltz zo € N ORILLING
PROJECT NO. 2F36 BORING L Z/~o! METHOD —2 5K
ELEVATION —_321:25 DATE Lz DEVELOPMENT
FIELD GEOLOGIST——B:Yeat METHOD =5 Gar €
————
ELEVATION OF TOP OF SURFACE CASING : 35.67
— ELEVATION OF TOP OF RISER PIPE: 2540
— STICK - UP TOP OF SURFACE CASING: 4-22
GROUND — STICK - UP RISER PIPE : ‘ Y. 05
ELEVATION — TYPE OF SURFACE SEAL: (&miv) (&5
21.35
1.D. OF SURFACE CASING: _&/ =W~ ~
TYPE OF SURFACE CASING $TE &2
vA .
7 é RISER PIPE I.D. — 2!
g 7 TYPE OF RISER PIPE: __P V¢
n
é é<——— BOREHOLE DIAMETER: _%_ ' TNCK
N
é -’ TYPE OF BACKFILL: Lot [ Sier”
¢ :
ELEVATION / DEPTH TOP OF SEAL; L
<+———— TYPE OF SEAL: _LeMlon 7:
- DEPTH TOP OF SAND PACK: 20
B «—————— ELEVATION / DEPTH TOP OF SCREEN: 7Y
— TYPE OF SCREEN: _1\IC
SLOT SIZE x LENGTH: £_¢7 ~ 10
I.D. OF SCREEN: _ 2 N
— TYPE OF SANDPACK: £ = = - < " ns/c
3,
— ELEVATION / DEPTH BOTTOM OF SCREEN: -
— ELEVATION/DEPTHBOTTOM OF SANDPACK: _Jo
TYPE OF dACKFILL BELOW OBSERVATION
WELL:___C-¥inag
L— ELEVATION/ DEPTH OF HOLE: ST

L ]



e NUS BORINGNO  OIMwo?

CORPORATION OVERBURDEN
©) A Haliburton Company MONITORING WELL SHEET
: DRILLER & csee i3 [
PROJECT LAmp i Jeun ¢ LOCATION camb Lo igie NC | poy NG
'|PROJECT NO. _2E2¢ BORINGCI22vpz METHOD L2
ELEVATION __22.3¢C DATE &2 DEVELOPMENT |
F'ELDGEOLOGIST DYoot METHOD 52 27 cP

d——— ELEVATION OF TOP OF SURFACE CASING : —=2=1
<————1— ELEVATION OF TOP OF RISER PIPE: —25.9)
— STICK - UP TOP OF SURFACE CASING: —4.23
GROUND — STICK - UP RISER PIPE : 3.55
ELEVATION 4% — TYPE OF SURFACE SEAL: LEMMENT /E@p,
22.36 4 i

— 1.D. OF SURFACE CASING: __LAXH
TYPE OF SURFACE CASING-—<1£8s

— RISER PIPE 1.0. S LACIA
TYPE OF RISER PIPE; _Pyc

—r

— BOREHOLE DIAMETER: _3'" Tweid

TYPE OF BACKFILL: LEMEWNT / Goy ©

R R I R R RS
\\\\T\\\.\

NNNANY

<4————— ELEVATION / DEPTH TOP OF SEAL: lo

<4—— TYPE OF SEAL: _RtpTen 7¢

4———— DEPTH TOP OF SAND PACK: ~Zco

R «———— ELEVATION / DEPTH TOP OF SCREEN: i
— TYPE OF SCREEN: .1 ¢
SLOTSIZEXLENGT: L - 'L
1.0. OF SCREEN: - -’ ¢ch
— TYPE OF SAND PACK: =~ < & (4 <Anf
— ELEVATION/ DEPTH BOTTOM OF SCREEN: 14

— ELEVATION / DEPTH BOTTOM OF SAND PACK: _ 1Y
TYPE OF sACKFILL BELOW OBSERVATION
WELL:_<cT7 wes

S8 gt ELEVATION / DEPTH OF HOLE: s
B-2




© 4 Haliburon Company

BORINGNO C M) 7

. OVERBURDEN

MONITORING WELL SHEET

PROJECT cank Lg Yow ol

PROJECT NO. _ZfX%

GROUND
ELEVATION Y

ELEVATION 29.2%
FIELD GEOLOGIST—R.Yost

LOCAT'ON “amb L T LNE N ¢
BORING_c 1Mo R
DATE G -2y -G

ORILLER SSoox o

DRILLING

METHOD 155

DEVELOPMENT

— ELEVATION OF TOP OF SURFACE CASING :
= ELEVATION OF TOP OF RISER PIPE:

- STICK - UP TOP OF SURFACE CASING:
— STICK - UP RISER PIPE :

— TYPE OF SURFACE SEAL: (EMENT/ €ka/

METHOD =5 _BaueR

29.29

\W\&\\T\ NANNNNNNS \f"
I ’ I I

R R R R R RS

' DN W

1.D. OF SURFACE CASING: -

NS
Ve

TYPE OF SURFACE CASING.=_<id

— RISERPIPE I.D. 2 ZANCH

TYPE OF RISER PIPE: _EJ ¢

— BOREHOLE DIAMETER: _& /9 Tw:

TYPE OF BACKFILL: Lireal /ofcy!

~— ELEVATION/DEPTH TOP OF SEAL:

— TYPE OF SEAL: _Beruowtt

DEPTH TOP OF SAND PACK:

—— ELEVATION / DEPTH TOP OF SCREEN:
— TYPE OF SCREEN: _[Y¢

25

SLOT SIZE x LENGTH: 0-02x 3'

1.D. OF SCREEN: ZXhuch

— TYPEOFSANDPACK: ¥ = -7 sAwND

—— ELEVATION/DEPTH BOTTOM OF SCREEN:

TYPE OF sACKFILL BELOW OBSERVATION
WELL: __ (" we s

— ELEVATION/DEPTH BOTTOM OF SAND PACK:

(N
vy

I\

B g————r— ELEVATION/ DEPTH OF HOLE:

.9
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APPENDIX C

CHEMICAL ANALYTICAL RESULTS




INORGANIC ANALYSIS (mg/kg)
SITE: CAMP LEJEUNE - BACKGROUND SOIL

CASE: 5012
LABORATORY :
SAMPLE LOCATION: ANALYTICAL BS-1 BS-2 ° BS-2-D BS-3
SAMPLE NUMBER: METHOD
QC DESIGNATION: FIELD DUPLICATE CRQL
ALUMINUM P 765 J 1530 J 1490 J 13900 J 40
ANTIMONY P 2.7 U 3.1 U 3.3 v 3.1 U 12
ARSENIC F 0.73 uw 0.75 W 0.77 J 4.1 J 2
BARIUM P 5.6 23.7 18.2 15.5 40
BERYLLIUM P 0.32 U 0.37 U 0.38 U 0.36 U 1
CADMIUM P 0.79 UuJ 0.93 UJ 0.96 UJ 0.90 UJ 1
CALCIUM P 267 647 495 113 1000
CHROMIUM P 1.0 uJ 1.8 UJ 1.5 W 18.9 2
COBALT P 0.79 U 0.93 U 0.96 U 1.1 10
COPPER P 2.4 1.6 0.96 U 2.9 5
IRON P 439 667 673 14100 20
LEAD F 9.0 8.6 7.2 22.2 0.6
MAGNESIUM P 31.9 J 80.9 J 66.8 J 571 J 1000
MANGANESE P 7.4 1.8 1.5 7.0 3
MERCURY cv 0.10 U 0.09 U 0.10 U 0.10 U 0.04
NICKEL P 1.3 U 1.5 U 1.5 U 2.9 W 8
POTASSIUM P 76.7 U 89.4 U 92.9 U 817 1000
SELENIUM F 0.73 uJ 0.75 UJ 1.2 J 0.78 UJ 1
SILVER P 0.32 W 0.37 UJ 0.68 J 0.36 UJ 2
SODIUM P 20.7 W 37.2 W 43.0 U 44.6 UJ 1000
THALLIUM F 0.19 UJ 0.19 U 0.19 uJ 0.26 UJ 2
TIN P NA NA NA NA 8
VANADIUM P 0.98 2.3 2.5 25.8 10
ZINC P 3.2 w 3.5 w 2.1 W 10.3 4
CYANIDE - C NA NA NA NA 2
% MOISTURE: 0 0 0 0
DILUTION FACTOR: 1.0 1.0 1.0 1.0
DATE SAMPLED: 6/18/91 6/18/91 6/18/91 6/18/91
ASSOCIATED BLANKS: BS-1-R BS-1-R BS-1-R BS-1-R
ANALYTICAL METHOD J - QUANTITATION 1S APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
F - FURNACE QUALITY CONTROL REVIEW (DATA REVIEW)
P -~ ICP/FLAME AA R - VALUE IS REJECTED.
€V - COLD VAPOR -~ VALUE IS NON-DETECTED

c - COLORMETRIC NA- NOT ANALYZED
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VOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 07
CASE: 5054

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE

1, 1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM

1, 2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE

BROMOD ICHLOROMETHANE

1, 2-DICHLOROPROPANE
CIS-1, 3-DICHLOROPROPENE
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

ETHYL BENZENE

STYRENE

TOTAL XYLENES

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:
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VOLATILE ANALYSIS (ug/kg)

SITE: CAMP LEJEUNE - SITE 07

CASE: 5054
SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:
CHLOROMETHANE

BROMOMETHAN

VINYL CHLOK;LE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE
1,1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE

BROMOD ICHLOROMETHANE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
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

ETHYL BENZENE

STYRENE

TOTAL XYLENES

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:
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SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 07
CASE: 5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

PHENOL
BIS(2-CHLOROETHYL ) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSODI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY )METHANE
2,4-DICHLOROPHENROL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTADIENE
4-CHLORO- }-METHYLPHENOL
2-METHYLNAPHTHALENE
BEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETRYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
J-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPRENOL

CRQL

330
330
330
330
330
3io
330
3310
330
330
330
330
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
1600
330
1600
330
330
330
1600
330
1600
1600

SB01-0002

680
680
680
680
680
680
680
680
680
680
680

680
680
680
680
3300
680
680

c ccococ cCcocacaocacacacaaccoa

[~

680
680
680
680
680
680
680
3300 U
680 U

3300 U
680 U

680 U

680 U

3300 U
680 U

3300 U
3300 U

o cacecacaca

SB02-0002

870
870

870
870

@

~

o
ccdcocc oo acaoccCc oo acacco

870
4200
870

[

870
870

870
870
870
870
870
4200 U
87¢ U
4200 U
870 U
870 U
870 U
4200 U
870 U
4200 U
4200 U

(= =R =S — R - — S~ I = A = Y 4

SB02-0709

440
440

440
440
440
440
440
440

440
440
440

440
440
2100
440
440

CCCCCCCCC:CCCC‘.CQ

(=]

&>
-~
o
c e cacacc oo

§B03-0002

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
9900
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
9900
2000
9900
2000
2000
2000
9900
2000
9900
9900

C‘:CCC’.CC'.CCC&:CC‘.C'-CCCCC‘.CCCCCCC:CCCCCCCCCC

SB04-0002

410
410
410
410 UJ
410 U
410
410
410
410
410
410
410
410
410
410

(=2 =
[

ccacaeaaoccacacac

2000
410
410
410

(-]

410
410
410
410
410
410
2000 U
410 U

c e e e acacea

- 2000 U

410 U
410 U
410 U
2000 U
410 U
2000 U
2000 U

SB04-0709

440

-
-
(=]
LR < 2 — T — I -~ — S Y — S~ S~ S~ I ]

N
[t
[=]
[=]
[~

-
S
o
e e c ac aaaaas

440
2100 U
440 U
2100 U
440 U
440 U
440 U
2100 v
440 U
2100 U
2100 U

8B05-0002

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000

e c e Ccaocac e cCcaoccocacaeecc

<

410
410

-
-
o

c e caoc ccaocaaa

SB04-0002-D

FIELD DUPLICATE

!ﬂ21!!!1:12!!1m:ﬂ22)2!z!2’5!22’!”””2””’”’””%

iy



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 07
CASE: 5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

DIBENZOFURAN
2,4-DINITROTOLUENE

DIETHYL PHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO- 2-METHYLPHENOL
N-NITROSODIPHENLYAMINE
4-BROMOPHENYL - PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZO( a ) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL ) PHTHALATE
DI-N-OCTYLPHTHALATE
BENZO(b) FLUORANTHENE
BENZO(k ) FLUARANTHENE
BENZO(a)PYRENE
INDENO(1, 2, 3-cd) PYRENE
DIBENZ(a,h)ANTHRACENE
BENZO(gh4 ) PERYLENE

S MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

330
330
330
330
330
1600
1600
330
330
330
1600
330
330
330
330
330
330
660
330
330
330
310
330
330
330
330
330
330

SB01-0002

680
680
680
680
680
3300 U
3300 U
680

680

680
3300 U
680
680
680
290
680
680
1400
680
680
680
680
680
680
680
680
680
680

[~ S ~ I

c o acoc

[

ac e acacacaaoCc o

46

1.1
6/25/91
7/01/91
8/08/91
078B05-

R

SB02-0002

870

870
870
870
4200
4200 U
870

870

870

4200 U
870

c o o

870
870
870
870
1700 U
870
870
1000
870
870
870
870
870
870
870

e e ccaca

cc o Qo C

16

2.2
6/25/91
7/01/91
8/06/91
078BO5-R

SB02-0709

440
440
440
440
440
440

17
1.1

acaacc

a
[~

o c e g eceac e e e o e caccaaca

6/25/91
7/01/91
8/05/91

078B05-R

SB03-0002

2000
2000
2000
2000
2000
9900
9900
2000
2000
2000
9900
2000
2000
2000
2000
2000
2000
4100
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

o cc o c o Qo cCc e oaaceccacca

-

c e cc Qo

82

1.1
6/25/91
7/01/91
8/08/91
073B05-R

SB04-0002

410
410
410
410
410
2000
2000
410
410
410
2000
410
410
410
220
410
410
820
410
410
410
410
410
410
410
410
410
410

11
1.1

Ccececcccacccaceuccc

c cacaca

<
<

6/24/91
7/01/91
8/05/91

078B05-R

SB04-0709

440

-~
s
(=]
c o e o

~N
P
[~]
o
(=]

440
440
440
440

4
44

e c e Ccoc Qo ECc Qg o Cc Qe € cCc

440

16

1.1
6/24/91
7/01/91
8/05/91
078RB05-R

SB05-0002

410
410
410
410

2000
2000

410
410
410

2000

410
410
410
410
410
410
820
410
410
410
410
410
410
410
410
410
410

11
1.

c o cC

c o c
<

o c coc oo aoaoccCc Qe g

6/24/91
7/01/91
8/05/91

07SB0O5-R

§B04-0002-D

FIELD DUPLICATE

W W oW W T W W W N W™ WP YW I WMWY PN WD DT OB

11

1.1
6/24/91
7/01/91
8/05/91
078B0O5-R




SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 07
CASE: 5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

PHENOL
BIS(2-CHLOROETHYL ) ETHER
2-CHLOROPHENOL

1, 3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL

1, 2-DICHLOROBENZENE
2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL )ETHER
4-METHYLPHENOL
N-NITROSODI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID

BIS( 2-CHLOROETHOXY )METHANE
2,4-DICHLOROPHENOL

1,2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTADIENE
4-CHLORO- 3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4, 6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPRTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTRENE

2, 4-DINITROPHENOL
4-NITROPHENOL

CRQL

330
330
330
Jio
330
330
330
130
330
330
330
130
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
1600
130
1600
330
a3o
130
1600
330
1600
1600

SB05-1012

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
2100
440
440
440
440
440
440
440
440
440
440
2100 U
440 U
2100 U
440 U
440 U
440 U
2100 U
440 U
2100 U
2100 U

C g CcCc oo caQaocacaaccoca

[~

c c g o acagaaca

MwW01-0002

1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1500
1900
1900
1900
1900
15000
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
9300
1900
9300
1900
1900
1900
9300
1900
9300
9300

c e ccocCcaocaecocaocaaceacaaac

cccacocacaccaaocaococaoccaoc o acaa

Mw01-0305

2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
7900
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
13000 U
2600 U
13000 U
2600 U
2600 U
2600 U
13000 U©
2600 U
13000 U
13000 U

e caccaoagaecayaogaocaecaocaaccaocoaacaaceecaaaca

MwW02-0002

440
440
440
440
440
440
440
440
440
440
440
440
440
440

c e cCccocaacaocacaocacaeacca

440
2100
440
440

c

440
440
440
440
440

ccoc e acacacaccac

440
2100 U
440 U
2100 U
440 U
40 U
440 U
2100 U
440 U
2100 U
2100 U

MW02-7595

-
[t
(=]

€ CcCc g caQacaoaacaecaca

450
2200
450
450
450
450
450
450
450
450
450
450
2200 U
450 U
2200 U
450 U
450 U
450 U
2200 U
450 U
2200 U
2200 u

c

ccacacacaCcaogaeccCc

MW03-0002

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
6300
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
17000 U
3500 U
17000 U
3so0 U
3500 U
3500 U
17000 U
3500 U
17000 U
17000 U

c Qg coc oo yvyoaeacCcocCcocaocaocaogoeocococaaaoa



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJE!UNE - SITE 07
CASE: 5054

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

DIBENZOFURAN
2, 4-DINITROTOLUENE

DIETHYL PHTHALATF
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENLYAMINE

4- BROMOPHENYL - PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZO{ a) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL ) PHTHALATE
DI-N-OCTYLPHTHALATE
BENZO(b) FLUORANTHENE
BENZO(k ) FLUARANTHENE
BENZO(a)PYRENE
INDENO(1,2,3-cd)PYRENE
DIBENZ({a,h)ANTHRACENE
BENZO(gh1)PERYLENE

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

330
330
330
330
330
1600
1600

330
330
1600
330
330
330
330
330
330
660

330
330
330

330
330
330
330
330

‘440

SB05-1012

'S
&>
o

c c c c c

2100
2100
440
440 U
440

[~

[

2100 U

440
440
440
440
440

890
440
440
440
440
440
440
440
440
440
440

cccaeaoceaeaaococaCcocaCcoCcaoc o aec

18

1.1
6/24/91
7/01/%1
8/05/91
07SBOS5~

R

MW01-0002

1900
1900
1900
1900
1900
9300
9300
1900
1900
1900
9300
1900
1900
1900
1900
1900
1900
3800
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900

o e dc ocCcococococ oo CcCcocacocaocecocaceecac o

81

1.1
6/25/91
7/01/91
8/08/91
078B05-R

MW01-0305

2600
2600
2600
2600
2600
13000
13000 v
2600
2600
2600
13000 U
2600
2600
2600
2600
2600
2600
5200
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600

e e c cc
[

ccac

e cccaccaocacaeacecaocacaecaeac

72

2.2
6/25/91
7/01/91
8/08/91
078B05-R

MW02-0002

440
440
440
440
440
2100 U
2100 U
440
440
440
2100 U
440

¢ @ ac e

c

440
440
440
440
890

440
440
440
440

440
440
440
440

e ec o agacaoecococeoeacaeacoac

18

1.1
6/24/91
7/01/91
8/08/91
078B05-R

MW02-7595

450
450
450
450
450
2200
2200
450
450
450
2200
450
450
450
450
450
450
910
450
450
450
450
450
450
450
450
450
450

20
1.1

c o cc

c a
<

cacacaaccacacaccCcaocaocacaeaqaa

6/24/91
7/01/91
8/08/91

078B805-R

MW03-0002

1500
3500
3500
3500
3500
17000 U
17000 U
3500
3500
3500
17000
3500
3500
3500
3500
3500
1500
6900
3500
3500
1500
3500
3500
3500
3500
3500
3500
3500

acccca

(=2 — R -]
[~

o accecCcaoaoccCcococaoccocaoaacac

79

2.2
6/24/91
7/01/91
8/08/91
078B05-R



PESTICIDE/PCB ANALYSIS (ug/kg)

SITE: CAMP
CASE: 5054

ALPHA-BHC
BETA - BHC
DELTA-BHC

LEJEURE - SITE 07

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

GAMMA-BHC (LINDANE}

HEPTACHLOR
ALDRIN
HEPTACHLOR
ENDOSULFAN
DIELDRIN
4,4’ -DDE
ENDRIN
ENDOSULFAN
4,4'-DDD
ENDOSULFAN
4,4’ -DDT

EPOXIDE
I

1I

SULFATE

METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORODANE
GAMMA ~-CHLORDANE

TOXAPHENE

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

Qo000 0O0OO0

= - D Do ®oeDPDD®DDD

-
[ B B N ]
«
o Qo

o

16.0
16.0
16.0
80.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0
160.0

SB01-0002

37
37
37
37
37
37
37
37
160
240 J
91 J
490 J
210 J
74 U
74 U
370 U
74 U
370
370
740
370
370
370
370
70
740
2300

(=4 =J = = - = = ]

cccaecaccaccc

46

10.0
6/25/91
7/01/91
8/08/91

SB02-0002

~
-
ccCcocaococaocaoccaocacaaoaocca

240
47

240
240
470
240
240
240
240
240
470
470

<
(=]

cccocccacacaog

16

10.0
6/25/91
7/01/91
8/08/91

SB02-0709

~
'
acccacaacacc

240
240
240
240
240
480
8200

ccocaocaccaeacc

17

10.0
6/25/91
7/01/91
8/08/91

SB03-0002

110
110
110
110
110
110
110
110
220
220
220
220
220
220
220
1100
220
1100
1100
2200
1100
1100
1100
1100
1100
2200
2200

cccccc:cccccc:::

[~

cocCccacaccaca

81.8
10.0
6/25/91
7/01/91
8/08/91

SB04-0002

- ahade,sENNNNNONDNNON
.

- e b bhsasaNNNNMNNDMNNON

ceccocoocacgocegaocCcocaaca

.

-n
N
-
<
[~}

~
~N
[ -2 — I — S~ — I — Y — -~ — ]

10.9
1.0
6/24/91
7/01/91
8/06/91

SB04-0709

N
-
coccaoaacaa

FS
@
ccCcca [=]

- N

w®
o

(-]
c

240
480
240
240
240
240
240
480
8500 J

cocQeCecgcaacaeg

15.9
10.0
6/24/91
7/01/91
8/06/91

S§B05-0002

NRNNDNNNDNDN

-
[

S BN AARNNONNNNNNN
ccauaca [~ = = = - —

&N NNNDNEODND SN
N NN NNNWUM DN N

(5.
CCCCCCCCCCC

120 J

10.7
1.0
6/24/91
7/01/91
8/06/91

SB05-0002-D

FIELD DUPLICATE

[N W Y 3 O esUNNNOONNN
e e . . .

(L.} WU W WO W W W W
< o

cc yucoccCcudocaoyuaoaoaocaoa

NN
(= ]
"
(=]

L3
w

e NNNNN
LW www
doacococcacoccoca

O
-]

11.4
1.0
6/24/91
7/01/91
8/06/91



PESTICIDE/PCB ANALYSIS (ug/kq)

SITE: CAMP
CASE: 5054

ALPHA-BHC
BFTA -BHC
BHC

LEJEUNE - SITE 07

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

AHC (LINDANE)

+ FACHLOR
ALDRIN
HEPTACHLOR
ENDOSULFAN
DIELDRIN
4,4’ -DDE
ENDRIN
ENDOSULFAN
4,4'-DDD
ENDOSULFAN
4,4’-DDT

EPOXIDE
1

11

SULFATE

METHOXYCHLOR
ENDRIN KETONE
ALPHA-~CHLORODANE
GAMMA - CHLORDANE

TOXAPHENE

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

o DD ®OXO®DDD
. PN
00000 O0OO0O0

SB05-1012
2.4 U
2.4 U
2.4 U
2.4 U
2.4 U
2.4 U
2.4 U
2.4 U
4.8 U
4.8 U
14
e
4.8 U
4.8 U
4.8 U
24 U
4.8 U
24 U
24 U
48 U
24 U
24 U
24 U
24 U
24 U
48 U
660 J
17.7
1.0
6/24/91
7/01/91
8/06/91
|

MW01-0002

100
100
100
100
100
100
100
100
210
210
210
210
210
210
210
1000
210
1000
1000
2100
1000
1000
1000
1000
1000
2100
2100

cocgcocccocococaoaccocaoaa

[~
[~

coocaccococacac

80.8
10.0
6/25/91
7/01/91
8/08/91

MW01-0305

70

70

70

70

70

70

70

70

140
140
140
140
140
140
140
700
140
700
700
1400 U
700
700
700
700
700
1400 U
1400 U

coeeaoccaceaa
[~ I~ B~~~ ~

cocaeaec

71.6
10.0
6/25/91
7/01/91
8/08/91

MW02-0002

N
-
cacgcoecacaca

480 U
240 U

240
240
490
240
240
240
240
240
490
12000 J

cccacccaeca

18.5
10.0
6/24/91
7/01/91
8/06/91

MW02-7595

N
w
ccaccaccacc

250
500
250
250
250
250
250
500
25000

ccaecccaocaQaa

20

10.0
6/24/91
7/01/91

- 8/07/91

MWO03-0002

93
91
93
93
93
93
93
”3
190
190
174
190
190
190
190
930
190
930
930
1900 ©
930 U
930 U
930 U
930 U
930 U
1900 U
1900 U

ccocaoacacac

[~JR ~ -~~~ — Y~ 1

78.7
10.0
6/24/91
7/01/91
8/06/91



INORGANIC ANALYSIS
SITE: CAMP LEJEUNE
CASE: 5054
LABORATORY :

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD
F - FURNACE

P -~ ICP/FLAME AA
CV -~ COLD VAPOR
(o - COLORMETRIC

(mg/kg)
- SITE 07

ANALYTICAL
METHOD

-~ B T - B L - B B - B - B L T - B, -

<

AYY N ONY MY Y0

SBO1-0002 SB02-0002
8590 3940

8.5 UJ 5.2 UJ
1.5 W 0.90 UJ
51.5 9.1

1.3 J 0.23 U
1.8 1.1

4150 33.8 uJg
9.9 J 4.2 J
2.9 1.8

4.5 UJ 0.90 UJ
5330 076

114 3.0

28 104

10.3 5.0

0.19 0.11

4.8 2.9

260 UJ 114

1.1 u 0.68 UJ
1.1 0.68
76.2 UJ 18.1 UJ
0.76 0.45

NA NA

13.9 4.8

3l.4 W 1.1

0.95 0.58
48.2 15.0

1.0 1.0
6/25/91 6/25/91
078B05-R 078B05-R
54GW04-R 54GW04-R
54GW04-F 54GW04-F

8B02-0709

61.3 UJ

0.94 W

219 W
0.72 W

22.9 UuJ
9.8
1.6 UJ
0.6

1.0
6/25/91
078B0O5-R
54GW04-R
54GW04-F

SB013-0002

8000
23.2 UJ
4.0 W
223

2.1 g
5.0
30300
7.4 J
8.1

4.7 W
4620
40.0
1150
69.0
0.53
13.1
507

3.0 w
3.0

106 uJ
2.0

NA

18.1
44.5
2.5

81.1

1.0
6/25/91
07SBO5-R
54GW04-R
54GW04-F

SB04-0002

6.2
4.7 W
0.5

10.3

1.0
6/24/91
078BO5-R
54GW04-R
54GW04-F

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
QUALITY CONTROL REVIEW (DATA REVIEW)

R - VALUE IS REJECTED.

-- VALUE IS NON-DETECTED

NA- NOT ANALYZED

SB04-0709

2400

5.5 UJ
0.95 uJ
45.8
0.68 J

7490

0.95 uJ

0.72 uJ

26.6 UJ

19.4

1.0
6/24/91
078BO5-R
54GW04-R
54GW04-F

SB05-0002

3380

5.2 uUJ
0.90 uJ
16.3
0.22 uJ
1.1
13800
5.0 J
1.8

3.1 U3
1920
13.9

252

12.8
0.11

2.9

113

0.67 UuJ
0.67
38.2 uJ
0.45

NA

5.7

15.0 UuJg
0.56

12.6

1.0
6/24/91
078B0S-R
54GW04-R
54GW04-F

CRQL

40

12

40

1000
10
20
0.6
1000
0.04

1000

2
100!

.t



INORGANIC ANALYSIS (mg/kg)
SITE: CAMP LEJEUNE - SITE 07

CASE: 5054
LABORATORY:

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD

F - FURNACE

4 - ICP/FLAME AA

CV - COLD VAPOR

c ~ COLORMETRIC
[ t

QAvYvYMTDT MY YO

ANALYTICAL
METHOD

MmN tue 'UD YYD M DD

<

8B05-0002-D 8B05-1012

FIELD DUPLICATE

3990 3640

5.0 uJ 5.6 UJ

0.91 uJ 1.4 J

15.5 51.8

0.22 uwl 0.29 J

1.1 1.2

15500 3660 N

5.3 J 12.5 J

1.8 1.9

3.1 uw 1.7 w

2130 2150

11.1 9.1

299 168

14.3 12.5

0.11 0.12

2.8 - 3.1

110 122

0.74 o 0.71 uJ

0.66 - 0.73

44.1 uJ 34.0 uJ

0.46 0.47

NA NA

5.4 6.3

16.0 uJ 6.8 UJ

0.51 0.61

13.0 19.0

1.0 1.0

6/24/91 6/24/91

078B05-R 073B0S-R

54GW04-R 54GW04-R

S4GW04-F 54GW04-F
| | |

MW01-0002

7350
15.9 UJ
3.8 J
110

0.69 UuJ
3.5

7180
10.6 J

2.9 U
4720
43.2
731
14.6
0.35
9.0

622 W
2.1 W
2.1

154

1.4

NA

12.5
12.9 W
1.7

71.7
1.0
6/25/91

_07SBOS-R

54GW04-R
54GW04-F

MW01-0305

76.8

1.0
6/25/91
078B05-R
S4GW04-R
54GW04-F

MW02-0002

7650
5.4 UJ
1.7 9
14.2
0.52 J
1.2

190
8.3 J
1.9
0.94 UJ
3250

0.70 UJ

28.6 W
8.8
2.0 W
0.5

17.9

1.0
6/24/91
078B0O5-R
54GW04-R
54GWO04-F

MW02-7595

o
o

WOV O W
o

uJ

-3

uJ

-
o

uJ

uw

-
M N O e N

N .
o

.
-0
o

uJ

O W e NNESNWUMD ORI U
-

- W

W =

-
w

Qo
~
i

uJy
0.97

W
~
.

o

uJy

[=]
'
[+

O = uw
.
AN W wv

23.3

1.0
6/24/91
078B05-R
54GW04-R
54GW04-F

MW03-0002

92700
20.9 uJ
3.8 w1
71.0
0.91 uJ
4.5

772

6.0 J
7.3

7.6 UJ
1940
34.4

380

11.5
0.48
11.8

456

2.8 W

8.6 UuJ

79.0

1.0
6/24/91
07SBO5-R
54GW04-R
54GW04-F

CRQL

40

12

40

1000




VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - SITE 07

CASE: 5075

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION:

CHLOROMETHANE

BROMOMETHANE

VINYL CHLORIDE

CHLOROETHANE

METHYLENE CHLORIDE

ACETONE

CARBON DISULFIDE

1, 1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM

1, 2-DICHLOROETHANE
2-BUTANONE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOD I CHLOROMETHANE

1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
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

ETHYL BENZENE

STYRENE

TOTAL XYLENES

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANES:

CRQL

OV e U e s e b
o (=<l

o

o

[~]

OO AT = U e T DY
[=]

-
UL UOoOOoOUVU LMMULUMUUUOoOLUVOoOUU ULy Uiy

cacCccocaococccococeoccocacgocceccaogoaocaoococacacaacacaocaca

1.0
6/26/91
7/10/91
07GW03-T
07GW03-R
80GW02-R
82GW01-F
82GW31-R
DECON-F

GW02

wn
caococaocaaaca

[=]
[

[y

-

[

-
MU UV MU MOOoOUUULINNBOUNUULWULMOWMUNO WLWLWLWa UL,

cocCcccCcCoccocCcoooaccocaocacocacacaoecacaca

1.0
6/26/91
7/10/91
07GwW03-T
07GWO03-R
80GWO2-R
82GW01-F
82GW31-R
DECON-F

GW02-D

FIELD DUPLICATE

(= - -

[
VUV VPO OoOWMWLUUMNUMBDAULVLOVLLULODUVLLMMULULULWKMOW

L= = I - = — A O — A — I — I — I — I — 0 — Y 3 i = Y ]

1.0
6/26/91
7/10/91
076w03-T
07GW03-R
00GW02-R
82GW01-F
82GWl1-R
DECON-F

GWQ3

- e e
[= I == =)

-
nwowm

[y

-
VOO o uB WL

[
o
cccdccaococcCcdCocgococaEeQooEococcgoeocooocacaoocococacaacca

LS O BT BT RN RV R N -]

1.0
6/26/91
7/10/91
07GW03-T
07GW03-R
80GW02-R
82GWO01-F
82GW31-R
DECON-F



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - SITE 07

CASE: 5075
SAMPLE LOCATION: GWO01 GWO02 GW02-D GWO03
SAMPLE NUMBER:
QC DESIGNATION: CRQL FIELD DUPLICATE
PHENOL 10 10 U 10 U 10 U 11
BIS(2-CHLOROETHYL )ETHER 10 10 U 10 U 10 U 11
2-CHLOROPHENOL 10 10 U 10 U 10 U 11
1, 3-DICHLOROBENZENE 10 10 U 10 U 10 U 11
1,4-DICHLOROBENZENE . 10 10 v 10 U 10 U 11
BENZYL ALCOHOL 10 10 U 10 v 10 U 11
1,2-DICHLOROBENZENE 10 10 U 10 U 10 U 11
2-METHYLPHFNOL 10 10 U 10 U 10 v 11
BI8(2-CHLOROISOPROPYL )ETHER 10 10 U 10 U 10 U 11
4-METHYLPBENOL 10 10 u 10 v 10 U 11
N-NITROSODI-N-PROPYLAMINE 10 10 U 10 U 10 U 11
HEXACHLOROETHANE 10 10 v 10 © 10 U 11
NITROBENZENE 10 10 v 10 v 10 U 11
ISOPHORONE 10 10 U 10 U 10 U 11
2 -NITROPHENOL 10 10 v 10 U i0 U 11
2,4-DIMETHYLPHENOL 10 10 U 10 U 10 U 11
BENZOIC ACID 50 9 J 52 U 52 U 12
BIS(2-CHLOROETHOXY )METHANE 10 10 U 10 U i0 v 11
2, 4-DICHLOROPHENOL 10 10 U 10 U 10 U 1
1,2,4-TRICHLOROBENZENE 10 10 U 10 U 10 U 11
NAPHTHALENE _ 10 10 U 10 U 10 U 11
4-CHLORANILINE 10 10 U 10 v 10 U b
HEXACHLOROBUTADIENE 10 10 U 10 U 10 U 11
4-CHLORO-3-METHYLPHENOL 10 10 U 10 U 10 U 11
2-METHYLNAPHTHALENE 10 10 U 10 U 10 v 11
HEXACHLOROCYCLOPENTADIENE 10 10 v 10 U 10 U 11
2,4, 6-TRICHLOROPHENOL 10 10 U 10 U 10 v 11
2,4,5-TRICHLOROPHENOL 50 52 U 52 U 52 U 54
2-CHLOROMAPHTHALENE 10 10 U 10 v 0 U 11
2-NITROANILINE 50 52 U 52 U 52 U 54
DIMETHYL PHTHALATE 10 10 v 10 U 10 U 11
ACENAPHTHYLENE 10 10 U 10 U 10 U 1l
2,6-DINITROTOLUENE 10 10 U 10 U 10 U 11
3-NITROANILINE 50 52 U §2 v 52 U 54
ACENAPHTHENE 10 10 U 10 U 10 U 11
2,4-DINITROPHENOCL 50 52 U 52 U 52 U 54
u u

g g g g o8 0§ 8 W §

[~ - B - B~ S~ B — B — B — Y B S S-S S — O S — S - N I - A = S - R - I~ A — I A I S



SEMIVOLATILE AQUEOUS ANALYSIS
SITE: CAMP LEJEUNE - SITE 07
CASE: 5075

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

DIBENZOFURAN

2, 4-DINITROTOLUENE
DIETHYL PHTHALATE
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENLYAMINE
4-BROMOPHENYL - PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3/ -DICHLOROBENZIDINE
BENZO( a ) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-OCTYLPHTHALATE
BENZO(b) FLUORANTHENE
BENZO( k ) FLUARANTHENE
BENZO(a)PYRENE
INDENO({ 1,2, 3-cd) PYRENE
DIBENZ(a,h)ANTHRACENE
BENZO(ghi ) PERYLENE

§ MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

(ug/L)

CRQL

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

GwWO1

10
10
10
10
10
52
52
10
10
10
52
10
10
10
10
10
10
21
10
10
10
10
10
10
10
10
10
10

cccc oo CcaeoQCcococeoCceCCocaeoaoeceoeaeceaaoseecaeca

1.0
6/26/91
7/01/91
8/02/91
07GW03-F

GW02

10
10
10
10
10
52
52
10
10
10
52
10
10
10
10
10
10
21
10
10
10
10
10
10
10
10
10
10

Cc €ccooecacgCcCcocococococcCcacocaoceaaca

[=]
[

c e ccaccaca

1.0
6/26/91
7/01/91
8/02/91
07GW03-F
07GW03-R

GW02-D

FIELD DUPLICATE

10
10
10
10
10
52
52
10
10
10
52
10
10
10
10
10
10
21
10
10
10
10
10
10
10
10
10
10

L T — A =~ — N O 3 T — T — B — S N — Y Y S — Y — Y — S — S R — B Y S < I

1.0
6/26/91
7/01/91
8/02/91
07GWO3-F
07GW03-R

GWO3l

11
11
11
11
11
54
54
11
11
11
54
11
11
1
11
11
11
22
11
11
11
11
11
11
11
11
11
11

(= = = A I A - - I - — A — N — A~ - - - - - T - — A - - =~ A ]

1.0
6/26/91
7/01/91
8/02/91
07GWO03-F
07GW03-R



PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - SITE 07

CASE: 5075

ALPHA-BHC
BETA-BHC
DELTA-BHC

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

GAMMA-BHC (LINDANE)

HEPTACHLOR
ALDRIN
HEPTACHLOR
ENDOSULFAN
DIELDRIN
4,4’ -DDE
ENDRIN
ENDOSULFAN
4,4'-DDD
ENDOSULFAN
4,4’-D0T

EPOXIDE
I

11

SULFATE

METHOXYCHLOR
ERDRIN KETONE
ALPHA -CHLORODANE
GAMMA -CHLORDANE

TOXAPHENE

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

§ MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10

oo
-
(=R

o
w
o

--00 000000
QO WV WU N N WU

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.49
0.10
0.49
0.49
0.98
0.49
0.49
0.49
0.49
0.49
0.98
0.98

cocccoococQadcccgooEooocooaaacaaocacac

1.0
6/26/91
7/03/91
8/08/91
07GW03-R
07GW03-F
80GW02-R
82GWO01-F
82GW31-R
~TON- Fl

GWO02

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.72
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.12
0.50
0.50
1.0

0.50
0.50
0.50
0.50
0.50

cacaoccacccacca

cecccaaa

(=
cc

cceccacc

-
cc

1.0
6/26/91
7/03/91
8/08/91
07GW03-R
07GW03-F
80GW02-R
82GW01-F
82GWI1-R

Di"" "

GwW02-D GWO03

FIELD DUPLICATE

0.05 v 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 ©
0.54 0.1
0.10 v 0.1
0.10 v 0.10 U
0.10 U 0.10 U
0.10 U 0.10 ©
0.10 U 0.10
0.10 VU 0.10 -
0.50 U 0.50 U
0.10 U 0.10 U
0.50 U 0.50 U
0.50 U 0.50 U
1.0 U 1.0 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50 U 0.50 U
0.50¢ U 0.50 U
0.50 U 0.50 U
1.0 U 1.0 v
1.0 U 1.0 U
1.0 1.0
6/26/91 6/26/91
7/04/91 7/03/91
8/12/91 8/08/91
07GWO03-R 07GWO3-R
07GwW03-F 07GWO03-F
80GW02-R B0GWO2-R
82GW01-F B82GWO1-F
82GW31-R 82GW31-R

"econi I"““ R |



INCRGANIC AQUEOUS ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - SITE 07

CASE: 5075
LABORATORY :

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE

% SOLIDS:

DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD
F ~ FURNACE

P - ICP/FLAME AA
CV - COLD VAPOR
[of - COLORMETRIC

ANALYTICAL
METHOD

oYM oYY YT U™ od

v

(2]

[p BT B - B BB B - B

GWO01

29000 J
17.0 U
3.0 uJ
427

3.1 J
5.0 UJ
51300 UJ
47.8
21.7
17.7
28600
37.3 J
13500
220 J
0.20 U
32.3 W
5450 UJ
3.4 J
3.0 uJ
156000
10.0 WwJ
NA

37.8
83.6 J
10.0 UuJ

1.0
6/26/91

GW02

113000 J
53.0
43.4 J
641

10.3 J
5.0 UJ
6640 UJ
220

7.5

34.0
227000
23.0 J
5750 UJ
78.9 J
0.23
29.6 UJ
5580 UJ
3.0 W
2.0 U
9590 UJ
2.0 U
NA

423

133 J
10.0 W

1.0
6/26/91

GW02-D

FIELD DUPLICATE

160000 J
42.2
16.7. UJ
171

8.4 J
22.3 g
7500 UJ
282

11.7
49.2
228000
42.7 J
7860 UJ
106 J
0.25
29.1 W
7660

3.0 w
2.0 U
9640 UJ
2.0 U
NA

460

168 J
10.0 UJ

1.0
6/26/91

GW03

98500 J
17.0 U
4.7 W
428

2.0 UuJ
5.0 uJ
5050 UJ
124

5.0 U
36.4
26400
30.3 J
5090 UuJ
56.9 J
0.36
37.7 uJt
4640 UJ
30.0 Uug
2.3 uJs
7040 UJ
2.0 U
NA

152

86.4 J
10.0 uJ

1.0
6/26/91

CRQL
200
10

200

5000

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
QUALITY CONTROL REVIEW (DATA REVIEW)
R - VALUE IS8 REJECTED.

-- VALUE I8 NON-DETECTED

NA- NOT ANALYZED

.



THIS PAGE LEFT INTENTIONALLY BLANK



VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - TRIP BLANKS
CASE: 5075/5054/5064/4961/4997/5013/5019/5005

SAMPLE LOCATION:

SAMPLE NUMBER:

QC DESIGNATION: CRQL
CHLOROMETHANE 10
BROMOMETHANE 10
VINYL CHLORIDE 10
CHLOROETHANE 10
METHYLENE CHLORIDE 5
ACETONE ) 10
CARBON DISULFIDE 5

1, 1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM

1, 2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOD1CHLOROMETHANE
1,2-DICHLOROPROPANE
CI5-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE

1,1, 2-TRICHLOROETHANE
BENZENE

TRANS-1, 3-DICHLOROPROPENE
BROMOFORM

(=]

4-METHYL-2- PENTANONE 0
2-HEXANONE 0
TETRACHLOROETHENE

1,1,2,2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE

ETHYL BENZENE

STYRENE

TOTAL XYLENES

VOO UMOWUMEOAORROOOOUOQMMEOOR RS BEMEW,

DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:

07GW03-T

w
'Y
cccocuwuccaoaca

[

-
VO LU VLOOoOULLLLIMMLEUY LWL O
[~ S =S~ — - - - — I — S — 0 — N — N — Y — Y — I~ = -~ ] ]

1.0
6/26/91
7/10/91

078B05-T

[
o
“ccccoc

w
ccccgc

-

-
MUV OAULMLLOOOVLLLLLALONO
cocceEcEcQcgEcCcCcocaococcocececagocaccacacc

1.0
6/24/91
6/28/91

54GW03-T

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/26/91
7/10/91

548802-T

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/12/91
6/19/91

80SB04-T 82MW02-0002-T 82SB03-T 82SW02-T
20 U 10 U 10 U 10 U
20 U 10 U 10 U 10 U
20 U 10 U 10 U 10 U
20U 10 U 10 U 10 U
17 4 J 7 9

160 J 37 g 160 290 J
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U -5 U
10 U 5 U 5 U 5 U
31 30 32 k¥

10 U 5 U 5 U 5 U
20 U 10 U 10 U 10 uJ
10 U 5§ U 5 U 5 U
0 U 5 U 5 U 5 U
20 U 10 U 10 U 10 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U s U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
20 U 10 U 10 U 10 U
20 U 10 U 10 U 10 uJ
10 U s U 5 U 5 U
10 U 5 U 5 U 5 U
10 v 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
10 U 5 U 5 U 5 U
2.0 1.0 1.0 1.0
6/13/91 6/17/91 6/19/91 6/16/91
6/25/91 6/25/91 6/25/91 6/23/91
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VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075/4961/5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE

1, 1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM

1, 2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CAREON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
CIS-1, 3-DICHLOROPROPENE
TRICHLOROETHENR
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

ETHYL BENZENE

STYRENE

TOTAL XYLENES

CRQL

U e
(=] SO 00

(=]

HO OOV WUL DDA e U O AU L Ny,
[=]

[
o o

(IR RN BT RS T T ]

DILUTION FACTOR:
DATE SAMPLED:
DATE ANALYZED:
ASSOCIATED BLANKS:

DECON-F

=
© o Qoo

[
Q&
cccococuwuaeaeaoa

Lo e - w
VROV OOUVUULUVWUOMOMOREOUDOWMWUMWLmW
ccceccecca

cccaeaocococaocaocaauwaaca

1.0
6/27/91
7/10/91

03SD02-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

07GW03-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

54GW04-F 82GW01-F

[
[~}

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

w e
NWOOO

[y

[
OO OOV UULOWLUMOWULIULI WMV UL

NA
NA
NA
NA
NA
NA

-

NA

NA

(-2 = S — I — I — I I I — I — - Y I — I — B B — A X - K Ty Y-

1.0 1.0
6/25/91 6/27/91
7/08/91 7/10/91

I}



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L}

SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075/4961

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

PHENOL
BIS(2-CHLOROETHYL ) ETHER
2-CHLOROPHENOL

1, 3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL

1, 2-DICHLOROBENZENE
2-METHYLPHENOT,
BIS(2-CHLOR
4-METHYLPHENOL
N-NITROSODI-N-PROI ° 'INE
HEXACHLOROETHANE
NITROBENZENE

1SOPHORONE

2-NITROPHENOL
2,4-DIMETHYLPHENOL

BENZOIC ACID
B1S(2-CHLOROETHOXY )METHANE
2, 4-DICHLOROPHENOL

1,2, 4-TRICHLOROBENZENE
NAPHTHALENE

4-CHLORANILINE
HEXACHLOROBUTADIENE
4-CHLORO- 3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHEROL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE

2, 4-DINITROPHENOL

wl!l'l' NOL ' l

PROPYL ) ETHER

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10

10
50
10
50
10
10
10
50
10
50

so #

DECON-F

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50

c CcCcacaaca

Q€ e aCcaec o Ccocaocaceecccaocoao@caoaaaeoccocaeeoc

03SD02-F

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50

soff

o cCc oo oo oo QCaegeaeeoeeeceoaoeanooecCcoCeEaCeacceceoeccoca

07GWO3-F

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
51
10
10
10
10
10
10
10
10
10
10
51
10
51
10
10
10
51
10
51

[ I — B — S R — S O A - — T — S — S — R — S S - I S — 2T T - — S — S — S — S N — N — B — Y — N — I —

54GW04-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

82GWO1-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
RA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075/4961

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

DIBENZOFURAN
2,4-DINITROTOLUENE

DIETHYL PHTHALATE
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENLYAMINE
4-BROMOPHENYL-PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZO(a ) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL ) PHTHALATE
DI-N-OCTYLPHTHALATE

BENZO (b ) FLUORANTHENE

BENZO (X ) FLUARANTHENE
BENZO(a)PYRENE

INDENO(1,2, 3-cd)PYRENE
DIBENZ(a,h)ANTHRACENE
BENZO(ghi ) PERYLENE

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

10
10
10

10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

DECON-F

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

[~ =~ ~ N — R — A A N 2 I - O — 2 - - T~ - — Y S S — R — B~ Y Y I

1.0

6/27/91
7/01/91
8/02/91

03sD02-F

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

c
[

[~ S -~ S N 2 T — T R~ S S — S~ R -~ A - A = 2 T T - - I

1.0

6/10/91
6/14/91
7/16/91

07GW03-F

10
10
10
10
10
51
51
10
10
10
51
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

C @ c o caocaeacecacaocceoeocaococaocaocaeecoQcao@eaec oo

1.0

6/26/91
7/01/91
8/02/91

54GW04-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

"NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

82GWO01-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075

ALPHA-BHC
BETA-BHC
DELTA-BHC

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

GAMMA-BHC (LINDANE)

.HEPTACHLOR
ALDRIN
HEPTACHLOR
ENDOSULFAN
DIELDRIN
4,4’ -DDE
ENDRIN
ENDOSULFAN
4,4'-DDD
ENDOSULFAN
4,4'-DDT .

EPOXIDE
1

II

SULFATE

METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORODANE
GAMMA ~-CHLORDANE

TOXAPHENE

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CROL

)

.

== 00000, ODO
QO VLU WU O WMWK

DECON-F

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.49
0.10
0.49
0.49
0.98
0.49
0.49
0.49
0.49
0.49
0.98
0.98

1.0

6/21/91
7/03/91
8/12/91

cccccocococQCcocoaoaQcccocccacocagoccacaacacCc

03SD02-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

07GWO3-F

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.50
0.50
1.0

0.50
0.50
0.50
0.50

(-3 -~ S - — S = — I — i i - Y~ -~~~ =~

[
cccoccoca

N -]
QoW
(-3

1.0

6/26/91
7/03/91
8/08/91

54GW04-F

[~

v

(=]
ccacacc

cc

1.0

6/25/91
6/28/91
7/731/91

82GWO1-F

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.49
0.10
0.49
0.49
0.99
0.49
0.49
0.49
0.49
0.49
0.99
0.99

[ - I — - - — I — A A — - - - -~ Y

1.0

6/27/91
7/03/91
8/12/91



HERBICIDE ANALYSIS ({(ug/L)
SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075
SAMPLE LOCATION: DECON-F 03SD02-F 07GWO03-F 54GW04-F 82GW01-F
SAMPLE NUMBER:
QC DESIGNATION: CRQL
i,4-D 0.2 0.20 U NA NA NA . NA
SILVEX 0.2 0.20 U NA NA NA NA
2,4,5-T 0.2 0.20 U NA NA NA NA
DINOSEB 0.2 0.20 U NA NA NA NA
DILUTION FACTOR: 1.0
DATE SAMPLED: 6/27/91
DATE EXTRACTED: 7/03/91
DATE ANALYZED: 7/15/91

ASSOCIATED BLANKS:



INORGANIC AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075/5054
LABORATORY :

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE
HEXAVALENT CHROMIUM

DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD

F - FURNACE

P - ICP/FLAME AA
CV - COLD VAPOR
[ - COLORMETRIC

ANALYTICAL
METHOD

mnvwmmmm'ﬂvwgmwmmmmmm'u'u'u'n'u'u

DECON-F

133
17.0 U
3.0 u
5.5

2.0 U
5.0 UJ
21500
4.0 U
5.0 U
5.0 U
23.0
2.0 u
2200
2.0 U
0.20 U
8.0 U
1440
3.0 W
4.0
7550
2.0 uJ
NA

3.0 v
13.2

NA

NA

1.0
6/27/91

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE

03SDO2-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

07GW03-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

QUALITY CONTROL REVIEW (DATA REVIEW)
R - VALUE I3 REJECTED.

-- VALUE IS NON-DETECTED

NA- NOT ANALYZED

O NN DWWV N e

54GW04-F

* WO
.
o o

« e e N e o o
O+ DO OO0 OO«
o (=]

W o,

. Ot » o

o we NO -
oo N

37.7
2.0
NA
5.0
17.0

10.0

1.0

uJ

uJ

uJ

uJ

uJ

uJ

uJ

6/25/91

82GWO1-F

NA
NA
NA
NA
NA

~NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

CRQL

200
60
10
200

5000
10
50

100

5000

15
0.2

5000

10
5000

40
50
20
10
10



VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE
1,1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1.2-DTCELOROPROPANE
CIS-1,3-DICHLOROPROPENE
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

ETHYL BENRZENE

STYRENE

TOTAL XYLENES

DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

o

[-]

U‘\J‘UUWU‘U\SHU‘U‘U‘U‘UMUU‘U‘V‘UM

BS-1-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

03GWO2-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

3sD02-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

07GW03-R

(==~ — A — S — S~~~ = — I Y Y A - Y O 3~ — I Y - — i — Y — i — T — Y Y Y

1.0
6/26/91
7/10/91

07SB0O5-R

w = e
@WMmOoOoOoO0Oo
(=3 =3 S~ =1

[ -
CVMUUVLULUULLUUOoOVLIUO LWL Lo

-

-
[~
(=2 — I — I — A = Y — S — I~ = — Y - B — 3 — I~ ~ I Y i — Y — i N ]

[ DS BT R R R Y ]

1.0
6/25/91
6/28/91

54GW04-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/25/91
7/08/91

54SB02-R

NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/12/91
6/19/91

548D01-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/19/91
6/26/91

-



VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

CHLOROMETHANE
BROMOHE 1 {ANE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE

1, 1-DICHLOROETHENE

1, 1-DICHLORNETHANE
1,2-DIt: . KTHENE (TOTAL)
CHLORO¥ -

1, 2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE

1, 2-DICHLOROPROPANE
CI1S-1, 3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE

TRANS-1, 3-DICHLOROPROPENE
BPOMOFORM
4-METHYL-2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2, 2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE

ETHYL BENZENE

STYRENE

TOTAL XYLENES

DILUTION FACTOR:
DATE SAMPLED:
DATE ANALYZED:
ASSOCIATED BLANKS:

[=]

54SD03-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

NA

1.0
6/26/91
7/10/91

545t Kl 80GW02-R 80GWO03-R 80MWO1-R 82GW31-R 825B02-R 82SD06-R
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NA
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NA

NA

NA

-
o
-
(=
-
o
b
o
-
-5
[
o

-
o
-
Q
-
o
-
(=]
-
-
o

-
o
—

(=]

-
o
[
o
-
o
-
[=]
-
(=)

-
o
cCocacac
-

(=]

-
o

o
o
ccacccC
-
o

w
w
uw

[
v ouw
s
[~
[~
[}
[~ — N~ — Y L VR — Y - — -y =
@
=
Lond
> o w»
-
o

cccacaa

[=4
<
-
[=1
Q
-

-
OwVvuro U Ly

-

-
U‘U‘U‘U’iU‘WUOOU‘U‘U'U'U‘U\U‘U‘U‘OU‘UOU‘UUIU!U‘U‘
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NA
NA
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NA
NA
NA
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PO E VOOV LLLUULOUVLOUOWLULWL
-

VUM RRROCOLLAVALVLOLDULLO U UUVLULY
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o
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e
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-
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cocCcoccococcCcococcEccaccoaEaEeaQocEcEcecccCcocaescocaCccCa
coccoccccEoccccocGOoEocoECcEeOECcOCcGEECECEEeCcECcCacC

cOoCcCcCcocGcCccococCcococoeCccocoCoCEeceEcCcQCcaccCccac

coccoceococaceccecocaeEecCcqgCcCCC
3 — I — B — S~ S — I - — A =

1.0 1.0 1.0 1.0 1.0 1.0 1.0
6/19/91 6/27/91 6/16/91 6/16/91 6/27/91 6/19/91 6/13/91
6/26/91 7/10/%1 6/23/91 6/23/91 7/10/91 6/25/91 6/25/91



VOLATILE ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

CHLOROMETHANE
BROMOMETHANE

VINYL, CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE

1, 1-DICHLOROETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
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

UHLOROBENZENE

ETHYL BENZENE

STYRENE

TOTAL XYLENES

DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

= e
OO0 oo

(=]

o

(=]

o

UUUU‘!}IU’U‘;HUU‘WUIUUWWU!MHUUIHU!UU‘LMMUHU'

825W06-R

= - e s
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1.0
6/13/91
6/25/91
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SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS

CASE: 5005/4961/5075/5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

PHENOL
BIS(2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL)ETHER
4~METHYLPHENOL
N-NITROSODI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2~NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY ) METHANE
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
RAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL

CRQL

10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50

BS-1-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

03GWO02-R

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
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10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
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07GW03-R

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
52
10
10
10
10
10
10
10
10
10
10
52
10
52
10
10
10
52
10
52
52
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07SB05-R

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
23
10
10
10
10
10
10
10
10
10
10
49
10
49
10
10
10
49
10
49
49
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54GW04-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

54SB02-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

545D01-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ety



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS

CASE: 5005/4961/5075/5054

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYL PHTHALATE
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO- 2-METHYLPHENOL
N-NITROSODIPHENLYAMINE
4-BROMOPHENYL -PHENY!.FTHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHERE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZO{ a) ANTHRACENB
CHRYSENE
BIS(2-ETHYLHEXYL ) PHTHALA
DI-N-OCTYLPHTHALATE
BENZO( b) FLUORANTHENE
BFENZO(k ) FLUARANTHENE
BENZO(a)PYRENE
INDENO(1,2, 3-cd) PYRENE
DIBENZ(a,h)ANTHRACENE
BENZO{ghi ) PERYLENE

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

BS-1-R

NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

03GW02-R

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
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10 v
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10.
10
10
10
10
10
10
10
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1.0

6/10/91
6/14/91
7/16/91

07G6W03-R

10
10
10
10
10
52
52
10
10
10
52
10
10
10
10
10
10
21
10
10
10
10
10
10
10
10
10
10
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1.0

6/26/91
7/01/91
8/02/91
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078B05-R

10
10
10
10
10
49
49
10
10
10
49
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
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1.0

6/25/91
6/27/91
7/31/91

54GW04-R

KA
NA
NA
NA
NA
NA
NA
NA

N
NA
NA
NA
NA
NA
NA
NA
NA
WA
NA
NA
NA
¥A
NA
NA
NA
NA
FA

|

545B02-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

54SD0O1-R

NA
NA
NA
NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5005/4961/5075/5054

SAMPLE LOCATION: 54SD03-R 54SWO1-R 80GW02-R 80GW03-R 80MWO1-R 82GW31-R 82SB02-R 825D06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

PHENOL 10 NA NA NA NA NA NA NA NA

B1S(2-CHLOROETHYL }ETHER 10 NA NA NA NA NA NA NA NA

2-CHLOROPHENOL 10 NA NA NA NA NA NA NAV NA N
1, 3-DICHLOROBENZENE 10 NA NA NA NA NA NA NA NA

1,4-DICHLOROBENZENE 10 NA NA NA NA NA NA NA NA

BENZYL ALCOHOL 10 NA NA NA NA NA NA NA NA -
1,2-DICHLOROBENZENE 10 NA NA NA NA NA NA NA NA

2-METHYLPHENOL 10 NA NA NA NA NA NA NA NA )
BIS{2-CHLOROISOPROPYL )ETHER 10 NA NA NA NA NA NA NA NA

4-METHYLPHENOL 10 RA NA NA NA NA NA NA NA

N-NITROSODI-N-PROPYLAMINE 10 NA NA NA NA NA NA NA NA

HEXACHLOROETHANE 10 NA NA NA NA NA NA NA ‘ NA :
NITROBENZENE 10 NA NA NA NA NA NA NA NA -
ISOPHORONE 10 NA NA NA NA NA NA NA NA

2-NITROPHENOL 10 NA NA NA NA NA NA NA NA

2,4-DIMETHYLPHENOL 10 NA NA NA NA NA NA NA NA

BENZOIC ACID 50 NA NA NA NA NA NA NA NA

BIS(2-CHLOROETHOXY )METHANE 10 NA NA NA NA NA NA NA NA

2,4-DICHLOROPHENOL 10 NA NA NA NA NA NA NA NA ’
1,2,4-TRICHLOROBENZENE 10 NA NA NA NA NA NA NA NA

NAPHTHALENE 10 NAa NA NA NA NA NA RA NA

4-CHLORANRILINE 10 NAa ‘ NA NA NA NA NA NA NA

HEXACHLOROBUTADIENE 10 NA NA NA NA NA NA NA NA

4-CHLORO-~ 3-METHYLPHENOL 10 NA NA NA NA NA NA NA NA

2-METHYLNAPHTHALENE 10 NA NA NA NA NA NA NA NA

HEXACHLOROCYCLOPENTADIENE 10 NA NA NA NA NA NA NA NA

2,4,6-TRICHLOROPHENOL 10 NA NA NA NA NA NA NR NA

2,4,5-TRICHLOROPHENOL 50 NA NA NA NA NA NA NA NA

2-CHLORONAPHTHALENE 10 NA NA NA NA NA NA NA NA

2-NITROANILINE 50 NA NA NA NA NA RA NA NA

DIMETHYL PHTHALATE 10 : NA NA NA NA NA NA NA NA

ACENAPHTHYLENE 10 NA NA NA NA NA NA NA NA

2,6-DINITROTOLUERE 10 NA NA NA NA NA NA NA NA

3-NITROANILINE 50 NA NA NA NA NA NA NA NA
ACENAPHTHENE 10 NA NA NA NA NA NA NA NA

2,4-DINITROPHENOL 50 NA NA NA NA NA NA NA NA

4-NITROPHENOL 50 NA NA NA NA NA NA NA NA



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)

SIrE: CAMP LEJEUNE - RINSATE BLANKS

CASE: 5005/4961/5075/5054

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

DIBENZOFURAN

7, 4-DINITROTOLUENE
DIETHYL PHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2 METHYLPHENOY
N-NITROSODIPHENLYAMINE
4-BROMOPHENYL - PHEN 1 LETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYR:RE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLORORFNZ IDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL ) PRTHALATE
DI-N-OCTYLPHTHALATE
BENZO( b) FLUORANTHENE
BENZO(K ) FLUARANTHENE
BENZO(a)PYRENE
INDENO(1, 2, 3-cd) PYRENE
DIBENZ{a,h)ANTHRACENE
BENZO(ghi } PERYLENE

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE AMNALYZED:
ASSOCIATED BLANKS:

CRQL

10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

54SD03-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

548W01-R

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
KA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

B0OGWO2-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

80GW03-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

8OMWO1-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

82GW31-R

NA
NA
NA
NA
NA
NA
NA
343

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

82SB02-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

828D06-R

NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA




SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS

CASE: 5005/4961/5075/5054

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

PHENOL
BIS(2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
BEIZYL ILCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSODI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

1SOPHORONE

2-NITROPHENOL

2, 4-DIMETHYLPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY )METHANE
2, 4-DICHLOROPHENOL

1,2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTADIENE
4-CHLORO- 3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4, 6~TRICHLOROPHENOL
2,4, 5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE

2, 6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE

2, 4-DINITROPHENOL
4-NITROPHENOL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50

82SW06-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5005/4961/5075/5054

SAMPLE LOCATION: 825WO06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

DIBENZOFURAN 10 NA
2, 4-DINITROTOLUENE 10 NA
DIETHYL PHTHALATE 10 : NA
4-CHLOROPHENYL-PHENYLETHER 10 NA
FLUORENE 10 NA
4-NITROANILINE 50 NA
4,6-DINITRO- 2-METHYLPHENOL 50 NA
N-NITROSODIPHENLYAMINE 10 NA
4-BROMOPHENYL - PHENYLETHER 10 NA
HEXACHLOROBENZENE 10 NA
PENTACHLOROPHENOL 50 NA
PHENANTHRENE 10 NA
ANTHRACENE 10 NA
DI-N-BUTYLPHTHALATE 10 NA
FLUORANTHENE 10 NA
PYRENE 10 NA
BUTYLBENZYLPHTHALATE 10 NA
3,3’ -DICHLOROBENZIDINE 20 NA
BENZO( a) ANTHRACENE 10 NA
CHRYSENE 10 NA
BIS(2-ETHYLHEXYL ) PHTHALATE 10 NA
DI-N-OCTYLPHTHALATE 10 NA
BENZO(b) FLUORANTHENE 10 NA
BENZO(k ) FLUARANTHENE 10 NA
BENZO(a)PYRENE 10 NA
INDENO(1,2,3-cd)PYRENE 10 NA
DIBENZ(a,h)ANTHRACENE 10 NA
BENZO(ghi ) PERYLENE 10 NA

DILUTION FACTOR:

DATE SAMPLED:

DATE EXTRACTED:

) DATE ANALYZED:

_ ASSQLTATFD BLANKS: ;
] ¥ 1 | ]




PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

SAMPLE LOCATION: BS-1-R 03GW02-R 038D02-R 07GW03-R 078B05-R 54GW04-R 545B02-R 54SDO1-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

ALPHA-BHC 0.05 NA NA NA 0.05 U NA NA NA NA
BETA-BHC 0.05 NA NA NA 0.05 U NA NA NA NA
DELTA-BHC 0.05 NA NA NA 0.05 U NA NA NA NA
GAMMA -BHC (LINDANE) 0.05 NA NA NA 0.05 U NA NA NA NA
HEPTACHLOR 0.05 NA NA NA 0.05 U NA NA NA NA
ALDRIN 0.05 NA NA NA 0.05 U NA NA NA NA
HEPTACHLOR EPOXIDE 0.05 NA NA NA 0.05 U NA NA NA NA
ENDOSULFAN I 0.05 NA NA NA 0.05 U NA NA NA NA
DIELDRIN 0.10 NA NA NA 0.10 U NA NA. NA NA
4,4’-DDE 0.10 NA NA NA 0.1 U NA NA NA NA
ENDRIN 0.10 RA NA NA 0.10 U NA NA NA NA
EFDOSULTAR II 0.10 NA NA NA 0.10 U NA NA NA NA
4,4’-DDD 0.10 NA NA NA 0.10 U NA NA . NA NA
ENDOSULFAN SULFATE 0.10 NA NA NA 0.10 U NA NA NA . NA
4,4’-DDT 0.10 NA NA NA 0.10 U NA NA NA NA
METHOXYCHLOR 0.5 NA NA NA 0.50 U - NA NA NA NA
ENDRIN KETONE 0.10 NA NA NA 0.10 U NA NA NA NA
ALPHA-CHLORODANE 0.5 NA NA NA 0.50 U NA NA NA NA
GAMMA - CHLORDANE 0.5 NA NA NA 0.50 U NA NA NA NA
TOXAPHENE 1.0 NA NA NA 1.0 U NA NA NA NA

AROCLOR 1016 0.5 NA NA NA 0.50 U NA 0.50 U 0.50 U 0.50 U

AROCLOR 1221 0.5 NA NA NA 0.50 U NA 0.50 U 0.50 VU 0.50 U

AROCLOR 1232 0.5 NA NA NA 0.50 U NA 0.50 U 0.50 U 0.50 U

AROCLOR 1242 0.5 NA NA NA 0.50 U NA 0.50 U 0.50 Vv 0.50 U

AROCLOR 1248 0.5 NA NA NA 0.50 U NA 0.50 U 0.50 U 0.50 U

AROCLOR 1254 1.0 NA NA NA 1.0 v NA 1.0 .V 1.0 U 1.0 v
AROCLOR 1260 1.0 NA NA NA 1.0 U NA 1.0 U 1.0V 1.0 v
DILUTION FACTOR: 1.0 1.0, 1.0 1.0

DATE SAMPLED: 6/26/91 6/25/91 6/12/91 6/19/91

DATE EXTRACTED: 7/03/91 6/28/91 6/14/91 6/24/91

DATE ANALYZED: 8/08/91 7/31/91 7/02/91 7/24/91

ASSOCIATED BLANKS:



PESTICIDE/PCB AQUEQUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

SAMPLE LOCATION: 543D03-R 54SWO1-R 80GWO2-R 80GWO3-R 80MWO1-R 82GW31-R 825B02-R 82SD06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

ALPHA-BHC 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
BETA-BHC 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 VU
DELTA-BHC 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
GAMMA -BHC (LINDANE) 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
HEPTACHLOR 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
ALDRIN 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
HEPTACHLOR EPOXIDE 0.05 NA NA 0.05 U 0.05 U 0.05 v 0.05 U 0.05 U 0.05 U
ENDOSULFAN I 0.05 NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
DIELDRIN 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 v
4,4'-DDE 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDRIN 0.10 NA NA 0.10 U 0.10 U 0.10 v 0.10 U 0.10 U 0.10 U
ENDOSULFAN II 0.10 NA NA 0.10 v 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4’-DDD 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN SULFATE 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4’-DDT 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 v 0.10 U
METHOXYCHLOR 0.5 NA NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
ENDRIN KETONE 0.10 NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 v
ALZ?HA -CHLORODANE 0.5 NA NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
GAMMA - CHLORDANE 0.5 NA NA 0.50 u 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
TOXAPHENE 1.0 NA NA 1.0 © 1.0 U 1.0 U 1.0 v 1.0 U 0.98 U
AROCLOR 1016 0.5 0.50 U 0.52 U 0.50 U 0.50 U 0.5 U 0.50 U 0.50 U 0.49 U
AROCLOR 1221 0.5 0.50 U 0.52 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
AROCLOR 1232 0.5 0.50 U 0.52 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
AROCLOR 1242 0.5 0.50 U 0.52 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
AROCLOR 1248 0.5 0.50 U 0.52 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.49 U
AROCLOR 1254 1.0 1.0 U 1.0 U 1.0 v 1.0 U 1.0 v 1.0 v 1.0 U 0.98 U
AROCLOR 1260 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 v 1.0 U 1.0 v 0.98 U
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

DATE SAMPLED: 6/26/91 6/19/91 6/27/91 6/16/91 6/16/91 6/27/91 6/19/91 6/13/91

DATE EXTRACTED: 6/28/91 6/24/91 7/03/91 6/20/91 6/20/91 7/03/91 6/24/91 6/20/91

DATE ANALYZED: 7/31/91 7/24/91 8/09/91 7/23/91 7/23/91 8/09/91 7/24/91 7/23/91

ASSOCIATED BLANKS:




PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5054/4961/5019/5064/5005/5000

ALPHA-BHC
BETA-BHC
DELTA-BHC

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

GAMMA-BHC (LINDANE)

HEPTACHLOR
ALDRIN
HEPTACHLOR
ENDOSULFAN
DIELDRIN
4,4’ -DDE
ENDRIN
ENDOSULFAN
4,4’-DDD
ENDOSULFAN
4,4'-DDT

EPOXIDE
I

II

SULFATE

METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORODANE
GAMMA -CHLORDANE

TOXAPHENE

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10

PN
b g
o (=3~}

H M OO0 O0OO0OOROOOO OO
. .
SOV UL O WL =

.

825W06-R

0.05
0.05
0.05
0.05
0.05
0.05%
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
c.10
0.50
0.10
0.5¢
0.50
0.99
0.50
0.50
0.50
0.50
0.50
0.99
0.99

coccocccEocOoocQaoocCococacocooeccacceccoccaa

1.0

6/13/91
6/20/91
7/23/91
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HERBICIDE ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5005

SAMPLE LOCATION: BS-1-R 03GWOZ-R 03SD02-R 07GW03-R 07SBOS-R S4GWO4-R 54SB02-R 54S8D01-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

2,4-D 0.2 NA NA NA NA NA NA NA NA
SILVEX 0.2 NA NA NA NA NA NA NA NA
2,8,5-T 0.2 NA NA NA NA NA NA NA NA
DINOSEB 0.2 NA NA NA NA NA NA NA NA

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:



HERBICIDE ANALYSIS (ug/L})
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5005

SAMPLE LOCATION: 54SD03-R 54SW01-R B0OGWO2-R 80GW0O3-R 80MWO1-R 82GW31-R 82SB02-R 825D06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

2,4-D 0.2 NA NA 0.20 U 0.20 U 0.20 U NA NA NA
SILVEX 0.2 NA NA 0.20 U 0.20 U 0.20 U NA NA NA
2,4,5-T 0.2 NA NA 0.20 U 0.20 U 0.20 U NA NA NA
DINOSEB 0.2 NA NA 0.20 U NA NA NA NA NA
DILUTION FACTOR: "1.0 1.0 1.0
DATE SAMPLED: 6/27/91 6/16/91 $/16/91
DATE EXTRACTED: . 7/03/91 6/21/91 6/21/91
DATE ANALYZED: 7/15/91 7/05/91 7/05/91

ASSOCIATED BLANKS:




HERBICIDE ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5005

SAMPLE LOCATION: 825wW06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

2,4-D 0.2 NA
SILVEX 0.2 NA
2,4,5-T 0.2 NA
DINOSER 0.2 NA

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

ey
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INORGANIC AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5013/5075/5054/4961/5019/5064

LABORATORY :

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALL IUM
TIN
VANADIUM
ZINC
CYANIDE
HEXAVALENT CHROMIUM

DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD
F - FURNACE

P - ICP/FLAME AA
CV - COLD VAPOR
Cc - COLORMETRIC

ANALYTICAL
METHOD

WMy OYU YYD DY M DD

(2]

v

LR e BB - B BB R - B -

BS-1-R

13.0 UJ
17.0 U
uJ

&>
P e e
[= =N ol =}

@
®©

-0 00O
weecacc

0
(=]

o
[~}

@

uJ
[IN

O OWwWaONO:
(=

O BEDONESNAOULLEDUBN -
woe . o
-

o
c

NA

A ® W
> oo e
»n o
(=]

=
>

1.0
6/18/91

03GWO02-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

03SDO2-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

07GW03-R

1.0
6/26/91

075B05-R

10.0

LM
W
o .
o

uJ

o OO0

uJ

o

uJ

N o+ e .
O N OO-
(=]

.
o .
N

uJ

~N

= O N N® MO WD -
W
[=J¥=)

wm
[= T
w .

(=]

w

1.0
6/25/91

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
QUALITY CONTROL REVIEW (DATA REVIEW)
R - VALUE 1S REJECTED.

-- VALUE 18 NON-DETECTED

NA- NOT ANALYZED

54GW04-R

13.1°
23.0

-
.
[=]

uJ

.

o oo

uJ

L8]

.0 w

2.0 W

.0 uw
0

1.0
6/25/91

54SB02-R

CRQL
NA 200
NA 60
NA 10
NA 200
NA 5
NA 5
NA 5000
NA 10
NA 50
NA 25
NA 100
NA ' 3
NA 5000
NA 15
NA 0.2
NA 40
NA 5000
NA 5
NA 10
NA 5000
NA 10
NA 40
NA 50
NA 20
NA 10
10.0 U 10
1.0
6/12/91



INORGANIC AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5013/5075/5054/4961/5019/5064

LABORATORY :

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE
HEXAVALENT CHROMIUM

DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:

ANALYTICAL METHOD

F - FURNACE

P -~ ICP/FLAME AA
CV - COLD VAPOR
(o - COLORMETRIC

ANALYTICAL
METHOD

'UG'U'V’U'H'U'H'B’U‘BQ'U'U"}'U’U'U'U'U’U'U'v"!'u'ﬂ

54SD01-R 548D03-R 54SWO01-R 80GW02-R 80GW03-R 80MWO1-R 82GW31-R

CRQL
13.0 U 57.6 13.0 U NA NA NA NA 200
17.0 U 17.0 U 17.0 U NA NA NA NA 60
4.0 W 4.0 U 4.0 W NA NA NA NA 10
1.0 U 20.4 1.0 U NA NA NA NA 200
2.0 U 2.0 U 2.0 U NA NA NA NA 5
5.0 uJ 5.0 U 5.0 UJ NA NA NA NA 5
67.7 72500 61.5 NA NA NA NA 5000
4.0 uw 4.0 U 4.0 UuJ HA NA NA NA 10
5.0 U 5.0 U 5.0 U NA NA NA NA 50
5.0 UJ 5.0 U 5.0 UJ NA NA NA NA 25
13.3 7540 6.0 U NA NA NA NA 100
4.7 J 2.0 U 1.0 U NA NA NA NA 3
11.9 2690 11.4 FA NA NA NA 5000
2.1 289 2.0 U NA NA HA NA 15
0.20 U 0.20 U 0.20 U NA NA NA NR 0.2
8.0 UJ 8.0 U 8.0 UJ NA beo NA NA 40
483 UJ 2040 483 U FA i NA NA 5000
4.0 UJ 2.0 UJ 4.0 U NA NA NA NA 5
2.0 U 2.4 2.0 U NA NA NA NA 10
47.1 4010 40.4 NA NA NA NA 5000
2.0 U 2.0 uJ 2.0 U NA NA NA NA 10
NA NA NA NA NA NA NA 40
3.0 v 3.0 U 3.0 U NA NA NA NA 50
8.3 J 16.3 6.2 J NA NA NA NA 20
10.0 U 10.0 U 10.0 U NA NA NA NA 10
10.0 U 10.0 U 10.0 U NA NA NA NA 10
1.0 1.0 1.0
6/19/91 6/26/91 6/19/91

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
QUALITY CONTROL REVIEW (DATA REVIEW)

R - VALUE IS REJECTED.

-- VALUE IS NON-DETECTED

NA- NOT ANALYZED




INORGANIC AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5013/5075/5054/4961/5019/5064

LABORATORY :
SAMPLE LOCATION: ANALYTICAL 825B02-R 82SD06-R B825W06-R
SAMPLE NUMBER: METHOD
QC DESIGNATION: CRQL
ALUMINUM P NA NA NA 200
ANTIMONY P NA NA NA 60
ARSENIC F NA NA NA 10
BARIUM P NA NA NA 200
BERYLLIUM P NA NA NA 5
CADMIUM P NA NA NA 5
CALCIUM P NA NA NA 5000
CHROMIUM P NA NA NA 10
COBALT P NA NA NA 50
COPPER P NA NA . NA 25
IRON P NA NA NA 100
LEAD F NA NA NA 3
MAGNESIUM ) 4 NA NA NA 5000
MANGANESE P NA NA NA 15
MERCURY cv NA NA NA 0.2
NICKEL P NA NA NA 40
POTASSIUM P NA NA NA 5000
SELENIUM F NA NA NA 5
SILVER P NA NA NA 10
SODIUM P NA NA NA 5000
THALLIUM F NA NA NA 10
TIN P NA NA NA 40
VANADIUM P NA NA NA 50
ZINC P NA NA NA 20
CYANIDE c NA NA NA 10
HEXAVALENT CHROMIUM P NA NA NA 10

DILUTION FACTOR:

DATE SAMPLED:

ASSOCIATED BLANKS:
ANALYTICAL METHOD J - QUANTITATION 1S APPROXIMATE DUE TO LIMITATIONS IDENTIFIE
F - FURNACE QUALITY CONTROL REVIEW (DATA REVIEW)
P. - ICP/FLAME AA R - VALUE 13 REJECTED.
CV - COLD VAPOR -- VALUE IS NON-DETECTED

c - COLORMETRIC NA- NOT ANALYZED
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APPENDIX D

RISK ASSESSMENT CALCULATIONS



HALLIBURTON NUS Enviroqmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: BY:
CAmp LEJEUNE 2 F3c¢ NJS PAGE | OF L
SUBJECT: CHECKED BY: DATE:
QaccuiaTioN OF PARTICULATE  €miSSioN Y\m 09-23_72,
FAcTO- '
PuRpose : To cCAceoLats PARTICUCLATE €M SSron) FACTOR | TERMS
@F SiTg  DimMENS oNYS FoR lLoCATWLGNS AT CAmb leseunve .,
RELEVANT LouATIONS :
LS % V< DB » 3600 looo -
= x 3 ]
PEF A d.036 ~(I-V3)*(‘iﬂ) X F(x)
dr
wHEEE ! LS * WIDTH oF C(oNTAMINATED Nesn (m)
v : WINDSPEED  IN MIXING ZoNE %)
DH - DIFFUSIon)  HEIEHT ()
J600 = (ComnvELSion) FACTDR (Sec/uourz)
A - ALER 56 CONTAMINATION) .(MZ’B
)eso0 = [ONUERSION FACTOL ( {7”‘/,%,‘)
0.03¢6 = RESPIRABLE fFRACTIEN (:7”/m‘~ h‘r\,
\/3 = FRACT oM o?/ VEcATATIVE  (ovER (uu»ueSS)
Um = MEAN  ANNUAL VWINDSPEED (”/5)
Uy = EGQUIBLENT  THRESHOLD VALUE 7( winnspesd  (vs)
F(X) = Euncrion) DEPENDENT oy a’”‘/('(t (i)zv;':LC'SS)
SAmpLe  CaccoraTion]
RATIeNALE
ASSUMPTIONS ! V¢ ;Q" U As Per KAES ¢ART R GuidawcE
DH = a " RECEPTOE. GREATHIANG Z2onE
V.= O ZERC PERCENT  VEGETATIVE (oVve L
Um = H#0 7% MEAY) ANNUAL wINDSPEED fFoe vd.m..\,c,rou,l\)c
Uf = l2.z e DeFAvLT YALldT Fer ERBSION  THELSROLD wWiNDSFEL

[

@ (AccoaTe F(X) , X

FENT T B(e)e 0. (353

F(x)= 0.11[3(3‘34)5+ !l{;.&#)z} exp _@_?“z -

x B e

Ur N s A
0980 ( %Y= g0 ( B ) a4 v

+1 Zx) QAP(‘XZ)

0.0158 /

————



HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: " BY:
Camp LeTeune AF36 7/“5 PAGE J oF
SUBJECT: ) CHECKED BY: DATE:
eaLcoLANas of PARTICULATE S T Wﬂg 09-2%-9%

(2 (Accueare  PEF
> ( 3 Um * DH x 36o05Mr xi0 ooj/zj>
PEF - \ A 0.03¢ ~(1-Vg ) X :‘f) < F(x)
LS }( (#09%)x 2™ x 3600 /nr % jooo J/h‘}
0.036 » (1-0Y « (. "°"") « 0.0158
—

PEF /"“ﬁ (LS ><8>ox(o“> J J

e

REFERINCES ¢

anz‘ngrtﬂt‘s ENVNZoneurm_ Polericﬁw /\GENCV (USQFA) ) Rise /1€Se$smenh’ Gual)ﬁmct

1 - Humaw Heaurw Ev,xw_nr:ou Mavuac (PAD-T 8, &vstMEN‘T
 Risk-Gnsed Pre v Gonus) OSWER. Dipscry
gr RiSK-BASED RELIMINARY Rfmeomnmu SECALS ), ]NTE:'ll"'\» 1 RELTIVE.
Q&ZS.‘]'OIB OFF»CC 0( EMEP—GEMCy cm..Q_, RC!W(‘I)U“I_ EESF«?NQ{,_ WASdIMG.TpL)) DC
KA0460 .

im Suf".’:lﬁuwl) . \(OLUME

Cownenp )J_A) G.€ Maweses, P.J tucienner awd. D.A. Grwerre /98¢ RAp,n
QSS SSMENT o(’ Exposont 17 p/*anzfuum: f/wssuwc fremt Sveﬁmg {c::u, THM I NATE D
SITeS - Mipivist /46'96/?2.6/4 fNS?‘;run;. KANSM C’tr'y , M|5§ou(2.a‘




HALLIBURTON NUS Environmental STANDARD CALCULATION

Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: BY: .
ABmP e Teune AF3¢ NS PAGE | OF [
SUBJECT: CHECKED BY: GA DATE:
dhccohTiond oF PEF Fow Site 7 : 0-2-932
Pu2rese . CALL’L)L%T'Z, PrTicoLATS EMISSiod FacTel  Fpl  SiTe 7

Recevant CouvaTioad:

_ LS
Per = A )( .30 %10
Wreezt LS c wioin of ConTAmMATED  Zppg (M)
A = AREA - - - (MZ‘)

$amPie CALCOLATION !
WIDTH = uf 90 m
LS =~ oo M
= (4009'\)(200“«) = 80000mT ¥

PEF - cwow>/?30)()o>

rpﬁ - 2.0 w10 iz f/‘

FACFFRENveE |
)

/S EPA i f{/si/_ AssessmensT guu)mvc(: Fon Sopsrronp (_QAGS) - Vorvome _[_ -
,*7"(}/%:4«/ //EA-fo-f E‘/ﬁbdﬁl‘?ﬂz\} /M/M/U#L' \/pﬁﬁl\g - 7[\/&;6’/’”!1 AT .4'/ /4/)& -BnsED
' FRECIm i ALY LEMED ATen GoreS )  JWhsemisren DO R0Y6O,




HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: BY:

Camp LEJEUNE 2AF 36 NS PAGE / OF ]
s T: CHECKED BY: DATE:

UB:’JZZCLC veanes OF Soie PRES Pl %\(E 7 i‘/\f‘"& lo-2-92.

Porpose : To  ChLcoLATE PReLIm NAEy REMED 1Y Tion) GoAcs (P265> Fo? (CHEMICALS
BASED CARCINOGENIC amd NONCARLINOGENIC RI1SKS FIE S 7 -

RELEVANT EauUATIONS -

© NONCARCOINOGENIC EFFECTS - ;ND%TKML/C@W\M&@CML SacE. - SO

(umuanve

INGLSTION HA
NONCANCER, = Eu%c. n IN L;f{‘_"“’“ . w»-‘o?_ttétnou
RS ( VOLATILES) ( PARTICULATES )
. s/ c D (..'_\ ( A
GUMULATIVE ( | \(Cbuugz EF ~EDyP _L_‘Y o XEFXEV (R, , <(yF )= Per-)
- e T ——— - ra
Risx (TRD ' R{JD,W AW AT [Z‘Fnu BN « AT

\ //

WHERE TR,{ TOTRL NONCARCINOGTINIC R Se l:ai. A SPICIFiC (HEMWCAL
RED,we®  INgesTion  Kererence Dose ((™3/vg/fdes)

R€D N INRALATION " > ( *3/;%4(0,3)

Cine ° ConTrminANT ChémcaL ConceNTRATION N Soie  ( "Vig)
1B - SolL  INGTSTION RATL ¢ 3/pay)

EF - ExPosuc€ FRiauiney (O/ye

ED : Cxfosure DuRAT(oN ( chxi.s)

Ry ™ R INHACATIEN  RATL (""\,/DA‘&

VF - YOLATILIZATIOY  FACTOR- ( MS/Y-;)

Per - PART\CoLATE.  EmiSSieN  FACToOL ("“S/\aa\,

2w - REICCPTOR RoDY WSIGHT | (\ub\

AT s AViac NG TmE  ((€avAL To  ED * 365 4B%R Fow wewcarcivoszne X1
\O—(’ < CONVILRION  FAC T2 (k5/w\«33

SV iNG  FoR Cgm,_ (P%} YIELDS

Te, =< BW = AT 0

CSou. ( S/kf,) ‘&LIZS‘,.. i’*m ,‘( 7’_..) ‘(PE'—)
EFK ED x ; & F E
: ‘a ‘ DMH v
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HALLIBURTON NUS Environmental STANDARD CALCULATION

Corporation and Subsidiaries SHEET
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e
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. ~
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HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
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HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
iam e Tene TN AF36 i IS PAGE 4 OF 7]
SUBJECT: Chce viaron “g S PRC 20 CHECKED BY: M% D‘(\‘(Tﬁg-?g\
N
WHERT & LS 5 Lineru of) CoutRminATL) ZowE ()
V ® WikOSPEED )y MIXING Loni (™s)
DH: DiFFusioN  HilgHT (™)
A aeea n( ourmmwvaron) (CM"’>
T = ExPoSURZL  IwivAC ( Sec)
Dl T DiFFuSIoN  (BEEFICICNT 1IN AIR (ot 5‘)
E =  Sow Powesiry (owireess)
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K‘A T SO /WATEPARTIAON (acppicienT  ( ”"5/9*0 ? Koe Toe
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HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries : SHEET
CLIENT: FILE NO.: BY:
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Deveiapment of Risk -8 ased FRGs

Scenario: Induswial Land Use of Scil

SITE: Camp Lejeune — IAS Site 07 — Tarawa Terrace Dump
LOCATION:  Jacksonville, NC

MEDIA Soll

Resjevant Equations
(reducad form for 1E —8 target cancer risk)

PRG = 2.60—4/ ({50 ~5 x CSFing) + (CSFinh x {{20/VF) + (20/PEF))))
(reduced form for target noncancar risk of unity)

PRG = 102/ ({Se—5 /RfDing) + (1/RMinh)((20/W) + (20/PEF)})

Determine W:

where:

W = (LS xVx DH/A){(sqrt{3.14 x a x ED))/(2 x Dei x E x Kas x 16-3})
LS = Length of contaminated zone (m)

V = Wind speed in mixing 2one (m/s)

DH = Diffusion height (m)

A = Area of contamination {cm2)

ED = Exposure duration (sec)

Dei= Effective diffusivity (cm2/s) = (Dix E”~0.33)

E = Soiiporosity (unitiess)

Kas= Soil/air partiion coefficlert {gm sol/cm3 air) = (41 x H/ (Koc x foc))

input LS = 200 (m) ED = 7.88E +08 (sec) PEF = 2.08E +09 (m2/kg) Di = Diffusion coefficlent in air (cm2/s)
parameters V= 2.00 (m/a) E = 0.350 {unitiess) and a = (Dei XE) / (E + (Ps{1 -E}/Kas))
DH = 2,00 {m) focm= 0.0320 {unitiess) whete Ps = Soii density (gm/cm3)
A = B.OOE+08 {em2) P3 = 285 (gm/cm3)
Referonce Heferance Oral Inhafation Molecular Henry's Law QOrganic Soll—to - Air Preliminary Preliminary Fina!
Chemical Dows Do Cancer Slope Cancer Slope Diffusivity Constant Carbon Volatilization Risk—based Risk-based Risk~based
(Oral (Inhalation) Factor Factor Partition Factor Goal Goal Goal
Coeffidant N ] (Ci
{mg/kg/day) (mg/kg/day) (mg—day/kg) (mg—day/kg) (cm2/sec) (atm—ma3/mol) (Koc} (m3/kg) {mg/kg) {mg/xg} (mgAeg)
Bls(2—ethyihexyl)phthalate 2.00E -02 1.40E —02 3.86E-05 351E-02 2.00E+09 4,08E +07 40800.00 4142857143 41428
Fluoranthene 4.00E—02 5.70E-02 3.80E+04 0.00E +00 81800.00 ] 81600.00
Benzoic acid 4.00E +00 1.82E -08 0.00E +00 . 8180000.00 0 1000000.00
Aldrin 3.00E-05 $.70E+01 1.70E +01 4.96E -04 9.60E +04 0.00E +00 81.20 0.341110714 0.34/
4,4'-DDD 2.40E-01 7.70E+05 0.00E +00 0.00 24.16886687 2417
4,4'-DDE 3.40E -01 4.40E +08 0.00E +00 0.00 17.05882353 17.08
Dieidrin 5.00E -05 1.80E +01 1.80E +01 5.84E~05 1.70E+03 0.00E +00 102.00 0.362430134 0.38
Endosulfan il 5.00E —05 . #.60E-03 0.00E +00 102.00 a 102.00
Endrin A.00E ~-04 1.70E 403 0.00E +00 812.00 [} 612.00
Aroctor-1280 4.00E -04 7.70E +00 8.84E-04 6.00E ~06 @.70E +08 3.83E+07 818.00 0.753240753 075
Bartlum 7.00€ —02 1.00E~04 0.0DE+00 125821.68 0 125821.68
Beryiium 5.00E-03 4.30E +00 8.75E +00 0.00E +00 10200.00 1.348308313 1.8
Cadmium 5.00E -04 5.80E +00 4.42E +02 0.00E +00 1020.00 5187.5 1020.00
Cabalt 5.04E +04 0.00E +00 0.00 [} 0.00
Lead 8.00E 02 4.30E~04 1.19E +03 0.0CE +00 157548.58 4] 157549.58
Manganese 1.00E-01 1.00E 04 1.38E +08 0.00E +00 171030.30 [+] 171030.30
Mercury 3.00E-04 9.00E-05 1.14E-02 0.00E +00 811.61 /] 81t.81
Nickel 2.00E-02 8.40E-01 0.00E+00 40800.00 35818.45238 A5818.43
Siiver 5.00E—03 1.58E+04 0.00E +00 10206.00 [} 10260.00
Thallium 7.00E-03 8.00E +08 0.00E +00 14280.00 ] 14280.00
Zinc 2.00E-01 1.25E +05 0.00E +00 408000.00 /] 408000.00
Cyanide 2.00E—02 2.70€~08 0.00E +00 40800.00 [} 4080Q.00
0.00E +00 0.00 L 0.00,
0.00E +00 0.00 0 0.00
0.00E +00 0.00 0 0.00
0.00E +00 0.00 [} 0.00
0.00E +00 0.00 o 0.00
0.00E +00 0.00 [¢] 0.00
0.00E +00 0.00 ] 0,003

(1) RIS, On Line, September 1652.
(2) TSOF
{3) USEPA, December 1882,

oo
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