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EXECUTIVE SUMMARY

This report documents the resuits 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 resuits of the investigation.

SITE HISTORY

The Old Creosote Plant operated from 1951 to 1952 to supply treated lumber during construction of the
railroad on the base. Logs were cut into railroad ties at the onsite sawmill, then pressure treated with hot
creosote stored in a railroad tank car. There is no indication of creosote disposai on site, and records show
that creosote remaining in the pressure chamber at the end of a treatment cycie was stored for future use.

Upon completion of the railroad, the plant and mill were dismantled and sold. The only site features
remaining are concrete pads and the boiler chimney.

FIELD ACTIVITIES

Five soil borings were completed as part of the field investigation conducted at the Old Creosote Plant site.
in addition, three monitoring well borings were also sampled for subsurface soils. A total of 16 subsurface
soil samples were analyzed for TCL semivolatile organics (base/neutral and acid extractables).

Three monitoring wells were installed at the Old Creosote Plant 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 groundwater was sampled for TCL semivolatile
organics (base/neutral and acid extractables).

Two sediment samples were collected at the Old Creosote Plant site. These samples were collected in a
drainage way that runs along the eastern perimeter of the site. The samples were obtained to evaluate
whether the local water bodies could be adversely affected by contaminant releases from the site. All
samples were analyzed for TCL semivoiatile organics. Details of the field investigation performed at this site
are summarized in Section 1.7 of this report.

CONCLUSIONS

The field investigation performed at this site is summarized in Section 2.0 of this report. The primary
purpose was to determine whether a contamination problem existed on the site from its previous use as a
creosote plant. The analytical data were validated and a preliminary risk assessment was performed. The
results of the risk assessment are discussed in detail in Section 6.0 of this document. The results are
discussed by media below.

One sample result for chrysene exceeded the cancer risk-based PRG for this chemical in soil and
corresponds to an incremental cancer risk of approximately 2 x 10%. Howaever, the risk associated with
exposure to this chemical is below the 10* EPA upper risk range. No appreciable risk is associated with
exposure to soils at Site 3.

D-49-10-92-3 ES-1
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One groundwater sample result for chrysene exceeded the Federal MCL for this chemical. Shallow
groundwater at Site 3 is not currently used as a potable water source. Consequently, no risk as a result of
exposure to this chemical can be identified.

Sediment contamination is believed to be below criteria for the protection of freshwater aquatic life based
upon comparison to surface water quality standards.

RECOMMENDATIONS

Based upon the results of the preliminary risk assessment, a current cancer risk of approximately 2 x 10°
is estimated for exposure to benzo(a)pyrene contamination in soils at Site 3. No additional risks could be
identified as a resuit of soil exposure. However, further groundwater monitoring and possibly installation
of additional monitoring wells to characterize the extent of transport of PAHs should be considered to
address groundwater contamination. Additional source characterization may also be necessary.

No exceedence of criteria for sediment chemicals of concern was noted. However, surface water was not

evaluated during this site investigation. Sampling of downstream surface waters and sediments may provide
information regarding the potential impact on downstream locations.

D-49-10-92-3 ES-2



1.0 SITE BACKGROUND

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 resuits of the Site Investigation (SI) conducted at
Site 3: Old Creosote Plant.

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 no previous investigations performed at this site. This
section summarizes the scope and objectives of the investigation.

This investigation was conducted in accordance with the Scope of Work prepared by Department of Navy

personnel, which was incorporated in the Final Work Plan prepared by HALLIBURTON NUS (HALLIBURTON
NUS, August 1991).

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.

The Old Creosote Plant is located at PWDM coordinates 5, N11-12/011-12, approximately 800 feet east of
Building 613, on the opposite side of Holcomb Boulevard.

1.3 SITE LAYOUT

The general location of the site is shown in Figure 1-2. Its size is estimated to be 6 acres. The elevation
range for the Old Creosote Plant is approximately 29-32 feet above mean sea level(MSL).

1.4 SITE OWNERSHIP HISTORY

The Old Creosote Plant operated from 1951 to 1952 to supply treated lumber during construction of the
railroad on the base. Logs were cut into railroad ties at the onsite sawmill, then pressure treated with hot
creosote stored in a railroad tank car. There is no indication of creosote disposal on site, and records show
that creosote remaining in the pressure chamber at the end of a treatment cycle was stored for future use.

Upon completion of the railroad, the plant and mill were dismantled and sold. The only site features
remaining are concrete pads and the boiler chimney.

D-49-10-92-3 1-1



MLl

- y‘ "---..,,.'7/
. S

40
{J CaMp
: , N S
F wone 3
) \ !‘/\
~ %
3y )
18 -
. .
FYIrry BN

CAXP

MiILiTARY

| tereune

RESURVATION

LEF

1 KILOMETERS

Vor0 13008 1IN Dr/ontt VINEAT AQEATY YEIETraane Cotmer,
Came Lewnts $30ua NIn. 133303

FIGURE 1-1
LOCATION MAP

MCB CAMP LEJEUNE

IAS site numbers are identified above with
approximate locations.

/1NN

amx HALLIBURTON NUS

N Environmental Corporation

D-49-10-92-4




APPROXIMATE SITE

\\ \/—' BOUNDARY

P 25 e

OE 200 400
EIGURE 1-2

SCALE IN FEET

T & HALLIBURTON NUS

— WEB® “nvironmental Corporation




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 that 22 of the original 76 sites warranted further study. Site 3: Old Creosote Plant, was originaily
identified as requiring no further action. This report presents the results of an additional data gathering and

preliminary risk assessment performed to further characterize the site and provide recommendations as to
their status.

1.6 REMEDIAL ACTIONS TO DATE

As discussed earlier, the Old Creosote Plant operated from 1951 to 1952 to supply treated lumber during
construction of the railroad on the base. Upon completion of the railroad, the plant and mill were dismantied

and sold. The only site features remaining are concrete pads and the boiler chimney. 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, surface water and sediment investigation, hydrogeoliogic 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 field investigation conducted at the Old Creosote Plant site.
In addition, three monitoring well borings were also sampled for subsurface soils. All borings were iocated
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.

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 prior to arriving on
site and between borings in accordance with the Final Sampling and Analysis Plan. Soil samples were
obtained at varying depths from the ground surface to the groundwater table. 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 17.0 to 25.0 feet. Soil borings were terminated at 5.0 feet below the
ground surface.

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-

D-48-10-92-3 1-4



TABLE 1-1

Hboad

FIELD INVESTIGATION SUMMARY

SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Component

Purpose

Description

Soil Borings

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

Five onsite soil borings.

Subsurface Soil
Sampling

Soil contaminant characterization.

Sixteen samples of the onsite
subsurface soil.

Monitoring Wells

Dissolved contaminant identification.

Drilling, installation, and development of
three overburden monitoring wells.

Groundwater
Sampling

Detailed groundwater contamination
characterization.

One round of sampling for chemical
analysis from the three new monitoring
wells.

Sediment Sampling

Sediment contaminant
characterization.

Two samples of the onsite surface
sediments.

Background To provide an estimation of background One off-site soil sample analyzed for

Sampling concentrations of metals. TLC inorganics.

Surveying Locate all sampling sites. Survey all sampling locations.
D-49-10-92-3 1-5
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barrei sampier, they also were monitored with the HNu. HNu readings ranging from 0 to 4 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 for all well and
soil borings.

Two to four subsurface soil sampies were obtained from each well and soil boring. The first sample was
obtained from the ground surface to a depth of two feet. In the soil borings, the second sample was
obtained from 3.0 to 5.0 feet below the ground surface. In the well borings, samples were taken at five foot
intervals from the ground surface to the water table. Only two samples from each borehole were obtained
for chemical analyses. Both samples from the soil boring were analyzed for chemical constituents. From
the well borings, the surface soil sample and the sample taken at the water table were analyzed. All soil
borings were terminated at a depth of 5 feet because of the immobile nature of the polyaromatic
hydrocarbons (PAHs) and chlorinated phenols expected to be present at the site. Soil borings were
backfiled with a cement/bentonite grout following sampling. All well borings were terminated at
approximately 5 feet below the ground water table. All other subsurface soil samples obtained during drilling
were used for lithologic description only and retained on site.

A total of eighteen subsurface soil samples were analyzed by the Versar Laboratory in Springfield, Virginia,
for TCL semivolatile organics (base/neutral and acid extractables). Appropriate QA/QC samples were
incorporated in the sampling round. These included two duplicate soil samples.

1.7.2 Hydrogeologic Investigation

Three monitoring wells were installed at the Old Creosote Plant as part of the site investigation. The
locations of the monitoring wells are shown in Figure 1-3. 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 instailation. 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 10 feet in length. The screened section and riser pipe 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 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 8-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

D-49-10-92-3 1-7



L AR ]

approximately 4-foot by 4-foot square, 1-foot-thick concrete pad was constructed around each well. Four
steel bumper posts filled with concrete were installed in the corners of the concrete pads.

The three monitoring wells were completed at depths ranging from 17.0 feet to 25.0 feet. 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 A and the Well Construction Diagrams in Appendix B. Table 1-2 presents a summary of
the well construction data.

One round of groundwater sampling was conducted on June 16, 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 rinsate blank. All samples were analyzed for TCL semivolatile organics.

1.7.2 Surface Water/Sediment Investigation

Two sediment samples were collected at the Old Creosote Plant site on June 10, 1991. These sampies were
collected in a drainage way that runs along the eastern perimeter of the site. The samples were obtained

to evaluate whether the local water bodies could be adversely affected by contaminant releases from the
site.

The sediment samples were obtained in accordance with the Final Sampling and Analysis Plan. A stainless
steel trowel was used for sampling. Appropriate QA/QC samples were incorporated in the sampling round.

These included one duplicate, one field blank, and one rinsate blank. All samples were analyzed for TCL
semivolatile organics.

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-2) was obtained near
the Old Creosote Plant site approximately 400 feet east of the boiler chimney in a wooded area south of
Piney Green Road. Background soil sample BS-1 was obtained from a wooded area east of the Piney Green
Road VOC site. Background soil sample BS-3 was obtained from a wooded area east of the Tarawa Terrace
Dump site. The samples were collected from the ground surface to a depth of approximately 0.5 feet using
a stainless steel trowel and analyzed for TCL inorganics (no cyanide) only.

1.7.4 Surveying

Surveying of the Old Creosote Plant 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, the two sediment samples, 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 2-1 depicts
these surveyed locations. Table 1-3 lists the coordinates and elevations of all surveyed sampling points at
the Old Creosote Plant site.

D-48-10-92-3 1-8
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TABLE 1-2

MONITORING WELL SUMMARY
SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

b i d

Wall Ground Top of Casing Total Screened Dopth to Water Level
Number Elsvation" Elevation™ Depth Interval Water Elsvation”
{feat)® {feat® {fest)®
03MWO1 31.35 35.40 25.0 14.5-24.5 25.50 9.90
03MW02 32.36 35.91 17.0 6.8-16.8 11.75 24.16
03MWO03 29.39 . 32.66 18.0 7.8-17.8 12.10 20.56

" Feet above Mean Sea Level (MSL)

“ Feet below ground surface

® Measured from top of PVC well casing




TABLE 1-3

DETAILED SURVEY SUMMARY
SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

e od

Well/Boring | Ground |Top of PVC| Top of Steel| Total Coordinates®
Number Elevation" Casing Casing Depth
Elevation” | Elevation® | (feet)
Northing Easting
03MWO1 31.35 35.40 35.67 250 | 352554.139 | 2499893.340
03MW02 32.36 35.91 36.59 17.0 | 352780.199 | 2499975.570
03MWO03 29.39 32.66 32.88 18.0 | 353318.929 | 2499842.415
03SBO1 32.31 NA NA 5.0 352582.400 | 2499958.864
03SB02 32.68 NA NA 5.0 352866.648 | 2499987.710
03SB03 30.50 NA NA 5.0 353081.681 | 2500066.755
03SB04 31.54 NA NA 5.0 353217.322 | 2499698.586
03SB05 29.58 NA NA 5.0 353287.828 | 2499922.045
03sD01 2052 NA NA 05 353003.055 | 2500107.873
035D02 30.04 NA NA 0.5 352847.420 | 2500075.969
BS-2 30.45 NA NA 0.5 352769.166 | 2500553.903

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

D-49-10-92-3




2.0 ENVIRONMENTAL SETTING

This section describes the different site features of the Old Creosote Plant Site. Specifically it will cover the

surface features, climatology, surface water hydrology, geologic setting, hydrogeociogic 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 valleys 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 site is located at PWDM coordinates 5, N11-12/0 11-12, approximately 800 feet east of Building 613,
on the opposite (east) side of Holcomb Boulevard. The area is a relatively flat, mostly cleared parcel of land
with miscellaneous unrelated engineering and construction debris and trailers being stored on site. No
visible contamination exists at the site. Remnants of the original creosote plant include the boiler chimney,
rail spur, and cleared foundation areas. The area to the east of the boiler chimney is wet with areas of
standing water. Site elevations vary from 29 to approximately 32 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.

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.
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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 Old Creosote Plant site are considered

significant to this site investigation. These include surface waters within the site boundaries as well as the
New River.

Surface waters and runoff from the site flow in both an easterly and westerly direction since runoff ditches
flank the eastern and western edges of the site. To the east of the site is a small drainageway with
intermittent areas of ponded water. Very little total flow, however, was observed during field activities. To
the west of the site are several possible drainages that parailel the Camp Lejeune Railroad and Holcomb
Boulevard. None of these potential drainages were under flow conditions during site activities.

2.3 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

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 25 feet of the
subsurface. As a result, the geologic conditions at the site have been defined only to a depth of 25 feet.

The shallow subsurface geology of the study area consists of a surficial layer of unconsolidated fine grained
sand with varying amounts of silt and rock fragments. This surficial layer is underlain by fine grained sand
with thin, discontinuous silty sand 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.
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2.4 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.

2.4.2 General Site Hydrogeology

The water table at the Old Creosote Plant site is located in the near surface sands at depths ranging form
approximately 10 to 25 feet below the ground surface. The large range in groundwater levels is believed
to be caused be a rapid and pronounced change in surface topography across a relatively small area.
Along the western edge of the site is a 10- to 15-foot drop in elevation to the Camp Lejeune Railroad bed.
The close proximity of well 03MWO01 to this drop off, and to a lesser extent well 03MWO03, results in an
anomalously low water level in the wells.

Based on the potentiometric surface map shown in Figure 2-1, groundwater flow direction across the site
is sharply to the west toward Holcomb Boulevard. Although no in-situ hydraulic conductivity tests were
performed during the field investigation, 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. As referenced in this document the estimated hydraulic
conductivity value of the base soils are 35 feet/day.
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The hydraulic gradient (i) at the site was calculated to be approximately 0.1 based on one round of synoptic
water level measurements taken in the three newly installed wells, and surveyed well elevations. Based on
an estimated hydraulic conductivity value of 35 feet/day, the average groundwater velocity (v = Kx i) is 3.5
feet/day. Based on this information, as well as the general topography of the site, it is likely that local
groundwater flows west toward Holcomb Boulevard. Based on regional topography, however, and the sites

close proximity to Wallace Creek, it is believed that at some distance away for the railroad groundwater may
flow south toward Wallace Creek.

2.5 CLIMATE AND METEOROLOGY

MCB Camp Lejeune typically experiences 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 shellfish 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.

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 flourished 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.
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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 1940 (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 somewhat isolated location of the Old Creosote Plant within MCB Camp Lejeune, no military or
civilian personnel live near 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 miilion 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 welis 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 wells 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 a8 121
MCAS New River 207 150
Camp Geiger 113 130
Rifle Range 138 ' 184
Courthouse Bay 118 174
Onslow Beach 108 213

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
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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, ioblolly 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 assauit 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 ffom 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, 1990).
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3.0 WASTE CHARACTERIZATIONS

3.1 WASTE TYPES

As detailed in Section 1.3, the general layout of the site consists of an open field with the only sign of the
prior creosote plant being the original chimney and an abandoned railroad spur. The plant operated from
1951 to 1952 to supply treated lumber during construction of the railroad on the base. Logs were cut into
raiiroad ties at the onsite sawmill, then pressure treated with hot creosote stored in a railroad tank car.
There is no indication of creosote disposal on site, and records show that creosote remaining in the
pressure chamber at the end of a treatment cycle was stored for future use.

Potential contaminants at the site include semi volatile organics (base/neutral and acid extractables).
Chemical analyses of the media collected at the site was designed to characterize these potential
contaminants.

3.2 WASTE LOCATIONS

Since the original layout of the Old Creosote Plant is unknown, the location of potential wastes is also
unknown. 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 semivolatile organics
(base/neutral and acid extractables). Groundwater and sediment samples were also analyzed for
TCL semivolatile organics (base/neutral and acid extractables).

Analysis of the TCL semivolatile organics was performed according to the USEPA Contract
Laboratory Program (CLP) Statement Of Work (SOW) dated February 1988 (2/88).

Resuits 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 analytical 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 results 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).

Results 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.

43 NATURE AND EXTENT OF CONTAMINATION

This section contains a description of the nature and extent of chemical contamination at Site 3.
Surface and subsurface soils are discussed in Section 4.3.1 and groundwater is discussed in
Section 4.3.2. Sediment samples are discussed in Section 4.3.3. 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 1-3.
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4.3.1 SOIL

A total of 18 soil samples were collected from five boring locations and three monitoring well
borings installed at Site 3, as follows:

8 surface soil samples (0 to 2 feet)

1 surface soil duplicate sample (0 to 2 feet)

8 subsurface soil samples (3 to 17 feet)

1 subsurface soil duplicate sample (3 to 17 feet)

All soil samples were analyzed for Target Compound List semivolatile organics. 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.

The surficial soil samples from locations SB04 and MWO02 (0 to 2 feet) contained a variety of
polynuclear aromatic hydrocarbons (PAHs) at concentrations ranging from 260 ug/kg
(benzo(g,h,i)perylene) to 2,200 pg/kg (benzo(b)fluoranthene). Other PAHs detected at

concentrations greater than 1,000 pyg/kg include chrysene, benzo(k)fluoranthene, benzo(a)pyrene,
fluoranthene, pyrene, and indeno(1,2,3-cd)pyrene.

No PAHs were detected in any of the shallow subsurface soil samples (3 to 5 feet) collected at the
site. However, in the deep sample collected from the zone above the water table in the MW02
boring (15 to 17 feet), a number of PAHs were detected at high concentrations. Some PAHs are
fairly soluble, such as naphthalene and fluorene (see Section 5.1), but even less soluble compounds
were detected in this deep sample. Several contaminants were found at concentrations greater than
35,000 pg/kg, such as acenaphthene, fluoranthene, fluorene, naphthalene, and phenanthrene. In
addition, dibenzofuran was also detected at a concentration of 35,000 pg/kg.

This well was located in what might have been the center of the operations (approximately 100 feet
south of the boiler chimney, which is still standing), and therefore would be expected to be more
contaminated. In addition, the migration of PAHs through the soil may be aided by the sandy soil
with assumed low organic carbon content (see Section 5.3).

4.3.2 GROUNDWATER

Three monitoring wells were installed at the site. One sample was collected from each well and

analyzed for Target Compound List semivolatile organics, and the analytical results are summarized
in Table 4-2.

Of the three monitoring wells, only one (MWO02) was found to contain any PAHs. Several PAHs were
found in this well at concentrations greater than 1,000 pg/L (acenaphthene, 2-methyinaphthalene,
naphthalene, and phenanthrene), as shown in Table 4-2. Other PAHs detected are anthracene
(260 wg/L), chrysene (96 pg/L), fluoranthene (640 pg/L), fluorene (890 pg/L), and pyrene
(460 pg/L). Dibenzofuran was also detected in this sample at a concentration of 1,100 gg/L.
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TABLE 4-1

NATURE AND EXTENT OF SOIL CONTAMINATION"

SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Surface Soil (0-2 feet) Subsurface Soil (3-12 feet) Subsurface Soil (> 12 feet)
Analyte No. of P-ositive ngt?v:f No. of P'osilive ?Daor;?t?vzf No. of Positive F;aons?;vzf
Detections/ . Detections/ . Detections/ .
No. of Samples Detections No. of Samples Detections No. of Samples Detections
(wa/kg) (wg/kg) (wg/kg)
Acenaphthene 0/7 ND 0/5 ND 1/2 37,000
Anthracene 1/7 1,900 0/5 ND 1/2 8,600
Benzo(a)anthracene 2/7 460-660 0/5 ND 1/2 5,600
Benzo(b)fluoranthene 2/7 520-2,200 0/5 ND 1/2 2,300
Benzo(k)fluoranthene 2/7 420-1,200 0/5 ND 1/2 2,100
Benzo(g,h,i)perylene 2/7 260-720 0/5 ND 0/2 ND
Benzo(a)pyrene 2/7 320-1,300 0/5 ND 0/2 ND
Chrysene 2/7 750-1,400 0/5 ND 1/2 5,900
Fluoranthene 2/7 1,000-1,600 0/5 ND 1/2 35,000
Fluorene 0/7 ND 0/5 ND 1/2 35,000
Indeno(1,2,3-cd)pyrene 2/7 340-1,000 0/5 ND 0/2 ND
2-Methylnaphthalene 0/7 ND 0/5 ND 1/2 26,000
Naphthalene 1/7 550 0/5 ND 1/2 52,000
Phenanthrene 1/7 310 0/5 ND 1/2 81,000
Pyrene 2/7 920-1,400 0/5 ND 1/2 27,000
Dibenzofuran 0/7 ND 0/5 ND 1/2 35,000

ND Not detected.

w Complete data base in Appendix C.
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TABLE 4-2

NATURE AND EXTENT OF GROUNDWATER CONTAMINATION"
SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

No. of P.ositive I:aor;si’t?vzf Location of
Analyte N<I>J e;ifwst::sl/es Detections Coh:acfrrl't‘;?:on
' P (wa/V)
Acenaphthene 1/3 1,500 MWO2
Anthracene 1/3 260 Mwo2
Chrysene 1/3 96 Mwo2
Fluoranthene 1/3 640 MWO02
Fluorene 1/3 890 Mwo2
2-Methylnaphthalene 1/3 1,500 Mwo2
Naphthalene 2/3 9-4,400 Mwo2
Phenanthrene 1/3 1,600 | MW02
Pyrene 1/3 460 Mwo2
Dibenzofuran 1/3 1,100 Mwo2

ND Not detected.
o Complete data base in Appendix C.
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4.3.3 SEDIMENT

Two sediment samples and one duplicate sample were collected from low-lying areas of the site that collect
water. All samples were analyzed for Target Compound List semivolatile organics. The analytical resuits
are summarized in Table 4-3. Only bis(2-ethylhexyl)phthalate was detected, at a concentration of 750 ug/kg
in sample SD01, which was collected on the far eastern side of the study area.
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TABLE 4-3

NATURE AND EXTENT OF SEDIMENT CONTAMINATION®
SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

No. of Positive Ra“‘!‘? of
. Positive
Analyte Detections/ D .
No. of Samples etections
(wg/kg)
Bis(2-ethylhexyl)phthalate 1/2 750

w Complete data base in Appendix C.
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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 results, 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 (ARARs), 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. ldentifies

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 samples) 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 Old Creosote
Plant 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 infiitrating precipitation is in part
proportional to its water solubility. More soluble chemicals are more readily leached than less soluble
chemicals. Some 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 between 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

5.1.21 Soil

As discussed in Section 4.3, potential chemicals of concern for soil include a variety of Polynuclear Aromatic
Hydrocarbons (PAHs) and dibenzofuran. These chemicals are common by-products of the combustion of
petroleum fuels and exhibit similar chemical and physical characteristics.

Table 5-1 includes a summary of the chemical and physical properties for the organic chemicals detected
in soils at Site 3.

5.1.2.2 Groundwater

As discussed in Section 4.3, PAHs and dibenzofuran are the only potential chemicals of concern for
groundwater. Although some of these chemicals exhibit relatively high solubility in water, they mostly have

negligible vapor pressures. Consequently, these chemicals have very low or no values reported for their
Henry's Law Constants.

Table 5-1 includes a summary of the chemical and physical properties for the organic chemicals detected
in groundwater at Site 3.

5.1.2.3 Surface Water

No surface water samples were collected at Site 3. No evaluation of the potential chemicals of concern can
be made for this media.

5.1.2.4 Sediment

Two sediment samples collected at Site 3 were analyzed for TCL semivolatile compounds. One positive
result was reported for bis(2-ethylhexyl)phthalate. The physical transport properties of this chemical is also
presented in Table 5-1.
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ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS

TABLE 5-1

SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

. . Water Organic Carhon Henry's Law Diffusion
CAS Chomical M‘:Jlo'cular Spocizf;c4fravlfv Vapo': Prsss::: Solubility Oc:anr::{\if::m Partition Constant Cosfficient
Number oight 20j4°C) fmn Hg @ 20°C) | (mg) @ 20° Coefficient (Kowd™ Coetficient {atm-m’Imole) in Air
o {Koc)® o {em?is)
" -1
117-81-7 g;;f:;{'ey‘hexy') 391 9.9 x 10 2.0 x 107 ‘(‘("g ;51,8) 4.1 x 10° 2.0 x 10° 3.0 x 107 NA™
1.55 x 10° 3.42x 10°
a5 065 3 3 &
83-32-9 Acenaphthene 154.2 1.189 x 10 (@ 25'C) (@ 25'C) 9.6 x 10 4.6 x 10 9.1x 10 NA
1.7 x 10° 45x 10?
-12- . . ’ . 4 . o
120-12-7 | Anthracene 178.2 1.25 x 10 (@ 25C) (@ 25°C) 2.8 x 10* 1.4 x 10 8.6 x 10 NA
56-55-3 | Benzo{a)anthracene 228.3 NA 22x 10* 5.7 x 10° 4.1 x 10° 2.0x 10° 1.0 x 10* NA
; 1.4 x 107 . ; .
205-99-2 | Benzo(b)fluoranthene 252.3 NA 5.0 x 10 (@ 25°C) 1.15 x 10 5.5x 10 1.22 x 10 NA
Benzo(K)fluoranth 2523 NA 5.0 x 107 43x 10° 1.15 x 10° 5.5 x 10° 3.87 x 10°
207-08-9 enzo(k)fluoranthene ; .0 x (@ 25°C) . . . NA
. . 1.03 x 10" 26 x 10* . . ;
191-24-2 | Benzo(g,h,i}perylene 276 NA (@ 25°C) (@ 25C) 3.2x 10 1.6 x 10 1.44 x 10 NA
5.6 x 10° 3.8 x 10° . . ;
50-32-8 | Benzo(a)pyrene 252 NA (@ 25°C) (@ 25°C) 1.15 x 10 5.5x 10 49 x 10 NA
6.3 x 10° 1.8 x 10°
0 5 6 '
218-01-9 | Chrysene 228.3 1.274 x 10 (@ 25°C) (@ 25'C) 4.1x 10 20x 10 1.05x 10 NA
5.0 x 10° 26 x 10 .
206-44-0 | Fluoranthene 202.3 NA (@ 25°C) (@ 25°C) 7.9 x 10* 3.8x10* 6.5x 10 NA
o] 4 1.7 x 10° 3 ;
86-73-7 Fluorene 116.2 1.202 x 10 7.1 x 10 (@ 25'C) 1.5x 10* 7.3 x 10 6.4 x 10 NA
4
193-39-5 ::;:2:(1,2,3@@ 276.3 NA 1.0 x 10 (5@3 ;51,8) 32x 10° 1.6 x 10° 6.95 x 10° NA

oty



Eigi1-6vQ

TABLE 5-1
ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS
SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

PAGE TWO
Wat Organic Carb g Diffusi
Molacular | Specific Gravity Vapor Pressure arer Octanol/Water rganic barban Henry's Law iffusion
CAS Chemical Weidh 2014°C) " 20°) Solubility Partition Partition Constant Coefficient
Number eight (20/4 {mm Hg @ mglL @ 20° Casfficiont (Kow™ Coefficient (azmqqslmala) in Air
o® {Koc)" {em’fs}
2 1
91-203 | Naphthalene 128.2 1.152 x 10° ?@7 ;518) ?@2 ;538) 1.95 x 10° 9.4 x 10° 4.6 x 10* NA
| 27 x 10' " ,
91-57-6 | 2-Msthylnaphthalene 1422 9.94 x 10 NA (@ 25°C) 1.82 x 10* 2.5 x 10M NA NA
4 0
85-01-8 | Phenanthrene 1782 1.025 x 10° ?@6 ;518) (1@; ;_‘sfg) 2.8 X 10* 14 x 10° 2.26 x 10° NA
§ -1
129-00-0 | Pyrene 2023 1.271 x 10 (2@5 ’2‘51,8) ;@g ’2‘51,8) 8.0 X 10* 3.8 x 10* 5.1 x 10° NA
n U.S. EPA, December 1982,
a Verscheuren, 1983.
"' No data available; data for similar compound 1-methylnaphthalene.
" Lyman, et al., 1990, eq. 4-6.
& Windholtz, 1983.
- Lyman, et al., 1990, eq. 2-20.

m NA - Vaiue not available or not applicable (nonvolatile constituents not subject to volatile emissions from soil).
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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 particles due to wind erosion of partially vegetated ground surfaces. For Site 3,
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 transport.

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 weli are the only potential migration pathways that may resulit 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

No surface water was observed in the drainage ditches at Site 3, however, this migration pathway can be
significant during storm events. 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 also occur, therefore surface water can also act as a contaminant
source for sediment or soils.

5.1.2.4 Sediment

Migration pathways for sediment in bulk are limited, since only transport by surface water during storm
events can mobilize appreciable quantities of sediments. However, sediments can act as a source of
contamination as a result of desorption from the sediment particles into solution.

5.2 POTENTIAL RECEPTORS, EXPOSURE PATHWAYS,
AND SENSITIVE ENVIRONMENTS

This section provides identification of current potential 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 could
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.

04911913 5-5



[JHH H . L . - b

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.

- 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 soit and incidental
ingestion of sail 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 3.

5.2.2.4 Surface Water

Exposure to surface water at the Old Creosote Plant Site is limited to two shallow drainage ditches adjacent
to the site. Because they are shallow, complete immersion of a receptor is unlikely. Realistic exposures
are limited to incidental ingestion and direct dermal contact (over a reduced skin surface).

No sutface water was observed at Site 3 during investigative activities, however, exposure may occur when
the drainage ditches at the site contain runoff water.

5.2.25 Sediment

Sediment exposure is directly associated with surface water contact and the exposure routes include
incidental ingestion and dermal contact.

It should be noted that transport of chemicals across the skin barrier is controlled by a large degree by the
media in which it is contained. Aqueous chemical transport is mostly controlled by chemical specific
permeability constants, whereas absorption of chemicals in sediment matrices is more closely associated
with absorption of chemicals in soil (controlied by adherence factors and absorption percentages).

5.2.3 Sensitive Environments

No sensitive environments exist immediately adjacent to Site 3. The two drainage ditches that drain the site
discharge into a series of intermittent ponds and to drainage ditches along Holcomb Boulevard and the
Camp Lejeune Railroad. No sensitive environments can be identified downstream of the site based upon
site observations.

0-48.11-81.3 5‘6
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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 Old Creosote Plant Site.

5.3.1 Applicable, or Relevant and Appropriate Requlations (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 3.

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
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 Federal regulatory guidelines and are of primary utility in assessing the potential
for toxic effects in aquatic organisms. No surface waters were evaluated in association with the site
investigation at Site 3.

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 North Carolina State Groundwater Quality Standards

North Carolina Administrative Code, Title 15, Subchapter 2L, dated December 1, 1989 presents standards
and classification for groundwaters. Groundwater classifications are based upon existing or potential best
usage, condition of the groundwater (based on chloride concentration), and occurrence. Associated with
each class are prescribed maximum allowable concentrations of constituents. The standards are based on
minimum concentrations for the protection of human health or sensory thresholds. No North Carolina State

groundwater standards are available for the potential chemicals of concern detected in groundwater at
Site 3.

5.3.1.5 North Carolina State Surface Water Quality Standards
North Carolina Administrative Code, Title 15, Subchapter 2B, dated January 29, 1991 establishes standards

and classifications for surface water bodies. Several surface water bodies, in particular those in and around
the New River drainage basin, have been classified by the State of North Carolina Department of
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Environment, Health, and Natural Resources. Maximum concentration allowances have been established
for various chemical, physical, and biological parameters based on the protection of human health and
aquatic life. No surface waters were investigate in association with the site investigation at Site 3.

5.3.1.6 USEPA Region IV Surface Water Screening Values

The Water Management Division of the United States Environmental Protection Agency (USEPA) in Region IV
has developed screening values for various toxic pollutants for protection of aquatic fife in freshwater and
marine environments and for protection of human health. Analogous to federal AWQC, these screening
values provide a more complete listing for chemicals not covered by AWQC and are based on biological

and toxicological studies. No surface waters were investigated in association with the site investigation at
Site 3.

5.3.1.7 Sediment Criteria

Guidelines for sediment are derived from EPA AWQC values for protection of aquatic life and are based on
the partitioning of an organic chemical in equilibrium soil /water systems. As discussed in Section 5.1,
partitioning is dependent on organic carbon content of soils. The following equations are employed to
estimate equilibrium partitioning in sediment based on surface water quality criteria:

Sediment,,,,, = AWQC,, x K x fy (organics only)
Sediment,,,,, = AWQC,, x K| (metals only)

Ambient surface water quality criteria for the protection of aquatic life are used as the basis for this
calculation. In instances where a federal AWQC is not available, a maximum screening value for freshwater
(EPA Region IV, October 1991) is used.

Additional sediment screening criteria are applicable for sediments in USEPA Region IV. No criteria are
provided for sediment potential chemicals of concern at Site 3.

5.3.1.8 Lead

Soil cleanup goals for lead contamination have beenh 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 resuit 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).

5.3.1.9 Background Concentrations

As discussed in Section 4.1 , 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.
Background soils were not analyzed for organic compounds, consequently, all positive results reported
organic compounds in soil samples are conservatively assumed to be above background levels.

5.3.2 Risk-Based Criteria

Enforceable standards have not been specified for many of the chemicals of concern at Site 3; therefore,

other regulatory guidelines may be used for comparative purposes to infer health risks and environmental
impacts.
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5.3.2.1 Noncarcinogenicity and Reference Doses (RfDs)

The RID 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)
by an appropriate uncertainty factor. NOAELSs, 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 muitiples 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 health 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, aithough 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 of 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:

. A - Known human carcinogen

° 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

° 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 Vol | - 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 3 are based on a current use scenario under an industrial setting. The
receptors are assumed to be only transient rnilitary personnel. Exposure duration is for 25 years, and the
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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.

The sediment remediation goals are developed based upon partitioning values for each of the potential
chemicals of concern and the chemical specific AWQC.

5.3.3 Summary

Table 5-2 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.

5.4 COMPARISON WITH CRITERIA

This section provides a media-specific comparison of analytical data for Site 3 to standards, criteria, and/or
preliminary remediation goals.

5.4.1 Soil

Sixteen potential chemicals of concern were detected in soil samples from Site 3. The frequency of
occurrence and range of positive results reported for soil samples is summarized in Tabie 4-1.

No Federal or State ciean-up criteria exist for any of the soil chemicals of concern. Preliminary remediation
goals for the soil chemicals were developed based on noncarcinogenic and carcinogenic toxicological
information for the chemicals detected. Table 5-3 presents a summary of PRGs and analytical data for the
chemicals of concern in soil.

Fourteen soil samples (and two field duplicate samples) were collected at the Old Creosote Plant Site. Of
the fourteen, at most three samples contained concentrations of potential chemicals of concern above
analytical detection limits.

One positive result reported for benzo(a)pyrene (1.3 mg/Kg) exceeded the 1x10° cancer risk-based PRG
for this chemical of 0.79 mg/Kg. This exceedence would result in a cancer risk of 2x10°® (1.3/0.79 x 109
for this individual chemical. This cancer risk is below the 10* EPA upper range goal for carcinogens.

No other positive resulits for any of the detected compounds exceeded respective risk-based PRGs for that
compound. No risks are expected from exposure to soils at Site 3 from these chemicals.

5.4.2 Groundwater

A summary of the chemicals detected via analysis of groundwater samples collected at Site 3 was provided
in Table 4-3. The potential chemicals of concern included PAHs and dibenzofuran. Table 5-4 provides a
comparison of concentrations of potential chemicals of concern detected in at least one of the groundwater
samples with appropriate standards/criteria. The criteria used for comparative purposes are the Federal
MCLs for each of the potential chemicals of concern. No risk-based PRGs were used for comparison
because no current groundwater usage exists.

The Federal MCL for chrysene of 0.2 ug/L was exceeded in one groundwater sample collected from Site 3.
The sample result of 96 ug/L is well above the MCL value. No other Federal or State standard/criteria was
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TABLE 5-2

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN
SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Safa Drinking Reference Dose® Ambient Water Quality Cancer Siope Factor”
Wata.r Act {mglkgiday) Criteria™mg/L} - (mglkgiday)® -
. Maximum Health Advisory .,
Chemical X Woaight of
Contaminant (mgiL} . o
. EPA Evidence
Level {mg/L) Oral Inhalaticn Federal Region IV Oral Inhalation
{SDWA McL” eglon
Acenaphthene 6 x 107 0.017 D
Anthracene 3x 10'
Benzo(a)anthracene 0.0001% 7.3 x 10° 8.8 10’ B2
Benzob)fluoranthene 0.0002% 7.3x 10" 8.5x 10° B2
Benzo(k)fluoranthene 0.0002% 7.3 x 10" 4.0 x 10? B2
Benzo(a)pyrene 0.0002" 7.3 x 10° 2.7 x 10? B2
Chrysene 0.0002" 7.3 x 107 2.7 x 102 B2
Fluoranthene 4 x 107 0.0398 D
Fluorene 4 x 10?
Indeno(1,2,3-cd)pyrene 0.0004% 7.3x10° 1.4 x 10° B2
2-Methyinaphthalene D
1-Day/Child: 05
10-Day/Child: 05
Naphthalene 4 x 10° 0.062 Longer-term/Child: Q.04 b
Longer-term/Adult: 1.0
Lifetime /Adult: 0.02
Phenanthrene
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TABLE 5-2

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN
SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

N RRE:) 4]

PAGE TWO
Safe Drinking Reference Dose® Ambient Water Quality Cancer Slope Factor”
Water Act (mglkgiday) Criteria®mgll) - imglkgiday)® EPA
. Maximum Health Advisory !
Chemical ¢ cnant (malt) Weight of
ontaminan . EPA g . Evidence®
Level (mg/L) Oral Inhalation Federal Region IV Oral Inhalation
(sowa mcy)” egion
, Pyrene 3x10? D
Dibenzofuran
Bis(2-ethylhexyl) o 2 2
phthalate 0.004 2x10 0.0003 1.4 x 10 B2
o m U.S. EPA, April 1992. “‘ Proposed.
3 @ U.S. EPA, January 1991. ™ Total PAHS.

ol U.S. EPA, October 1986.
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TABLE 5-3

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SOIL

SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Chemical of Concern Fl;;:z:::!\‘ 'c'n Range( ::g I;:;c;ctions Stand::g;)'r( g(iriteria ;;:2::::!‘;;
Acenaphthene 1/14 37 122,400 0/1
Anthracene 2/14 1.9-86 612,000” 0/2
Benzo(a)anthracene 3/14 0.46 - 5.6 7.959 0/3
Benzo(b)fluoranthene 3/14 0.52-23 7.95% 0/3
Benzo(k)fluoranthene 3/14 0.42 - 2.1 7.95% 0/3
Benzo(g,h,i)perylene 2/14 0.26 - 0.72 NR® NA®
Benzo(a)pyrene 2/14 032-13 0.79% 1/2
Chrysene 3/14 0.75-59 79.5% 0/3
Fluoranthene 3/14 1-35 81,600" 0/3
Fluorene 1/14 35 81,600 0/1
Indeno(1,2,3-cd)pyrene 2/14 0.34 -1 7.95% 0/2
2-Methyinaphthalene 1/14 26 NR® NA®
Naphthalene 2/14 0.55 - 52 320 0/2
Phenanthrene 2/14 0.31 - 81 NR® NA®
Pyrene 3/14 0.92 - 27 193° 0/3
Dibenzofuran 1/14 35 NR® NA®

o Number of positive detections per number of samples.

@ Number of exceedences per number of positive detections.
o Based on a Hazard Quotient of 1.0. See Appendix D.
“ Based on a cancer risk of 1 x 10°. See Appendix D.

® NR - Not Reported, no dose-response data available, NA - Not Applicable.
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TABLE 5-4

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - GROUNDWATER
SITE 3 - OLD CREOSOTE PLANT

MCB CAMP LEJEUNE

JACKSONVILLE, NORTH CAROLINA

Chemical of Frequency of Range of Detections | Standard or Criteria Frequency of
Concern Detection" (pa/L) (wg/L) Exceedences”
Acenaphthene 1/3 1,500 NR* NA®
Anthracene 1/3 260 NR* NA®
Chrysene 1/3 96 0.2% 1/1
Fluoranthene 1/3 640 NR® NA®@
Fluorene 1/3 890 NR* NA®
2-Methylnaphthalene 1/3 1,500 NR“ NA®
Naphthalene 2/3 9 - 4,400 NR® NA®
Phenanthrene 1/3 1,600 NR* NA®
Pyrene 1/3 460 NR* NAW
Dibenzofuran 1/3 1,100 NR* NA®

m Number of positive detections per number of samples.
@ Number of exceedences per number of positive detections.

@ Federal MCL.

@ NR - Not Reported; NA - Not Applicable.
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available for the other potential chemicals of concern at Site 3. No current usage of the groundwater is
noted for Site 3, consequently, no risk to chrysene is evident.

54.3 Surface Water
Surface water was not evaluated during the site investigation at Site 3.

5.4.4 Sediment

A summary of the frequency of occurrence and range of positive results for sediment samples collected at
and near Site 3 were presented in Table 4-4. Bis(2-ethylhexyl)phthalate was the only organic compound
detected. This compound was detected in one sediment sample.

Table 5-5 provides a summary of the anaiytical resuits and comparison to criteria for the sediment chemical
of concern. No exceedence is noted for the sediment chemical of concern.

5.5 SUMMARY AND CONCLUSIONS

This section provides a summary of the preliminary risk assessment and presents recommendations for
future activities at Site 3.

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.

One sample resuit for chrysene exceeded the cancer risk-based PRG for this chemical in soil and
corresponds to an incremental cancer risk of approximately 2 x 10°. However, the risk associated with

exposure to this chemical is below the 10* EPA upper risk range. No appreciable risk is associated with
exposure to soils at Site 3.

One groundwater sample result for chrysene exceeded the Federal MCL for this chemical. Shallow

groundwater at Site 3 is not currently used as a potable water source. Consequently, no risk as a result of
exposure to this chemical can be identified.

Sediment contamination is believed to be below criteria for the protection of freshwater aquatic life based
upon comparison to surface water quality standards.

5.5.2 Recommendations

Based upon the results of the preliminary risk assessment, a current cancer risk of approximately 2 x 10°
is estimated for exposure to benzo(a)pyrene contamination in soils at Site 3. No additional risks could be
identified as a result of soil exposure. However, further groundwater monitoring and possibly installation
of additional monitoring wells to characterize the extent of transport of PAHs should be considered to
address groundwater contamination. Additional source characterization may also be necessary.

No exceedence of criteria for sediment chemicals of concern was noted. However, surface water was not

evaluated during this site investigation. Sampling of downstream surface waters and sediments may provide
information regarding the potential impact on downstream locations.
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TABLE 5-5

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SEDIMENT
SITE 3 - OLD CREOSOTE PLANT
MCB CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

Chemical of Concern Frequency of Range of Detections Standard or Criteria Frequency of
Detection" (mg/kg) (mg/kg) Exceedences”
bis(2-ethylhexyl) phthalate 1/2 0.75 19,200” 0/1

m Number of positive detections per number of samples.
@ Number of exceedences per number of positive detections.
a Criterion based on U.S. EPA Region IV chronic screening value for surface water and assumed fractional organic

carbon content of 3.2% (equilibrium partitioning).

"



6.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents a summary of the field investigation for Site 3: Old Creosote Plant, 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 2.0 of this report. The primary
purpose was to determine whether a contamination problem existed on the site from its previous use as a
creosote plant. The analytical data were validated and a preliminary risk assessment was performed. The
results of the risk assessment are discussed in detail in Section 6.0 of this document. The results are
discussed by media below.

One sample result for chrysene exceeded the cancer risk-based PRG for this chemical in soil and
corresponds to an incremental cancer risk of approximately 2 x 10%. However, the risk associated with

exposure to this chemical is below the 10* EPA upper risk range. No appreciable risk is associated with
exposure to soils at Site 3.

One groundwater sample result for chrysene exceeded the Federal MCL for this chemical. Shallow
groundwater at Site 3 is not currently used as a potable water source. Consequently, no risk as a resuit of
exposure to this chemical can be identified.

Sediment contamination is believed to be below criteria for the protection of freshwater aguatic life based
upon comparison to surface water quality standards.

6.2 RECOMMENDATIONS

Based upon the results of the preliminary risk assessment, a current cancer risk of approximately 2 x 10°
is estimated for exposure to benzo(a)pyrene contamination in soils at Site 3. No additional risks could be
identified as a result of soil exposure. However, further groundwater monitoring and possibly installation
of additional monitoring wells to characterize the extent of transport of PAHs should be considered to
address groundwater contamination. Additional source characterization may also be necessary.

No exceedence of criteria for sediment chemicals of concern was noted. However, surface water was not

evaluated during this site investigation. Sampling of downstream surface waters and sediments may provide
information regarding the potential impact on downstream locations.
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APPENDIX B

WELL CONSTRUCTION DIAGRAMS
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— ELEVATION/ DEPTH *OTTOM OF SAND PACK: __ 0%
TYPE OF SACKFILL B:.OW OBSERVATION
WELL: &0 (¢ Say -m
— ELEVATION / DEPTH OF HOLE: 7o -

R.?
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. DRILLER L Lisv [ o
PROJECT C AP LETEUNE LOCATlON (Amp frcale N.C DRILLING
PROJECT NO eré BORING g3mviod METHOD ﬂ S . Aué,i’ft
ELEVATION 23. 39 DATE 419 DEVELOPMENT
FIELD GEOLOGIST_—D-Tou1 METHOD AR LiE T
ye ~ ELEVATION OF TOP OF SURFACE CASING.: 2z2.88
<+———1— ELEVATION OF TOP OF RISER PIPE: . 22.66
<+———1— STICK - UP TOP OF SURFACE CASING: 349
GROUND L— STICK - UP RISER PIPE : 2.27
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29.39 a a
2
— 1.D. OF SURFACE CASING: 5 _INen
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<———1— BOREHOLE DIAMETER: _ % ~pcl

— TYPE OF BACKFILL; _LEMENT [ GLodd
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Me—— DEPTH TOP OF SAND PACK: _to
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t

SLOTSIZE x LENGTH: 0 "2 » [
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— TYPE OF SANDPACK: _.C7 S . R SANC

— ELEVATION / DEPTH BOTTOM OF SCREEN: A1E

— ELEVATION/ DEPTH BOTTOM OF SANDPACK: _lfo
TYPE OF SACKFILL BELOW OBSERVATION
WELL: £ L (A SAND

— ELEVATION/ DEPTH OF HOLE: 2.9
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APPENDIX C

CHEMICAL ANALYTICAL RESULTS



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03

CASE: 4961
SAMPLE LOCATION: SB01-0002 SB01-0305 SB02-0002 $B02-0002-D §B02-0305 SB03-0002 5B03-0305 SB04-0002
SAMPLE NUMBER:
QC DESIGNATION: CRQL FIELD DUPLICATE
PHENOL 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
B1S(2-CHLOROETHYL )ETHER 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
2-CHLOROPHENOL 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
1, 3-DICHLOROBENZENE -7 330 R R 360 U 380 U 390 U is0 v 400 U 350 U
1,4-DICHLOROBENZENE 330 R R J60 U 380 U 390 U 350 U 400 U 350 U
BENZYL ALCOHOL 330 R R 360 U g0 U 390 U 350 U 400 U 350 U
1,2-DICHLOROBENZENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
2-METHYLPHENOL 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
BIS(2-CHLOROISOPROPYL ) ETHER 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
4-METHYLPHENOL 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
N-NITROSODI-N-PROPYLAMINE 130 R R 360 U 380 U 390 U 350 U 400 U 350 U
HEXACHLOROQETHANE 330 R R 360 U 380 U 3% U 350 U 400 U 350 U
NITROBENZENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
ISOPHORONE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
2-NITROPHENOL 330 R R 360 U 380 v 390 U 350 U 400 U 350 U
2, 4-DIMETHYLPHENOL 330 R R 360 U 380 U 190 U 350 U 400 U 350 U
BENZOIC ACID 1600 R R 1700 U 1800 U 1900 U 1700 U 2000 U 1700 U
BIS(2-CHLOROETHOXY )METHANE 330 R R 60 U 380 U 390 U 350 U 400 U 350 Vv
2,4-DICHLOROPHENOL 330 R R 60 U 380 U 390 U 350 U 400 U 350 U
1,2, 4-TRICHLOROBENZENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
NAPHTHALENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
4-CHLORANILINE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
HEXACHLOROBUTADIENE 330 R R 360 U 380 U J%0 v 350 U 400 U 350 U
4-CHLORO- 3-METHYLPHENOL 330 R R 360 U 380 U 390 U 50 U 400 U 350 U
2-METRYLNAPHTHALENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 v
HEXACHLOROCYCLOPENTADIENE 330 R R 360 U 380 U 390 u© 350 U 400 U 350 U
2,4,6-TRICHLOROPHENOL 330 R R 360 U 3s0 U 390 U 350 U 400 U 350 U
2,4,5-TRICHLOROPHENOL 1600 R R 1700 U 1800 U 1900 U 1700 v 2000 U 1700 u
2-CHLORONAPHTHALENE 330 R R 360 U jso v 390 U 350 U 400 U 350 U
2-NITROANILINE 1600 R R 1700 U 1800 U 1900 U 1700 U 2000 U 1700 U
DIMETHYL PHTHALATE 330 R R 360 U 380 v 390 v 350 U 400 U 350 U
ACENAPHTHYLENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
2,6-DINITROTOLUENE 330 R R 360 U 380 U 390 U 350 U 400 U 350 U
i 3-NITROANILINE 1600 R R 1700 U 1800 U 1900 U 1700 U 2000 U 1700 U
! ACENAPHTHENE 330 R R 360 U 360 U 390 U 350 U 400 U 350 U
2, 4-DINITROPHENOL 1600 R R 1700 U 1800 U 1900 U 1700 U 2000 U 1700 U
R R 1700 U 1800 U 1900 U 1700 U 2000 U 1700 U

4-NITROPHENOL 1600



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 02
CASE: 4961

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

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

4-NITROANTLINE
4,6-DINITRO- 2-METHYLPHENGL
N-RITROSODIPHENLYAMINE
4-BROMOPHENYL - PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
3,37-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:
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SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03

CASE: 4961

SAMPLE LOCATION: SB04-0305 SB04-0305-D  SB05-0002 SB05-0305 MW01-0002 MWO1-1516 MW02-0002 MW02-1517

SAMPLE NUMBER:

QC DESIGNATION: CRQL FIELD DUPLICATE
PHENOL 130 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
BIS(2-CHLOROETHYL ) ETHER 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
2-CHLOROPHENOL 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
1, 3-DICHLOROBENZENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
1,4-DICHLOROBENZENE 330 360 U 350 U 370 U 380 U 350 UJ 400 U 690 U 8600 U
BENZYL ALCOHOL 330 360 U 350 U 370 U 380 U iso v 400 U 690 U 8600 U
1,2-DICHLOROBENZENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
2-METHYLPHENOL 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
BIS(2-CHLOROISOPROPYL)ETHER 330 360 U 350 U 370 U 8o v 350 U 400 U 630 U 8600 U
4-METHYLPHENOL 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
N-NITROSODI -N-PROPYLAMINE 330 360 U 350 © 370 U 380 U 350 U 400 U 690 U 8600 U
HEXACHLOROETHANE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
NITROBENZENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
1SOPHORONE 330 360 U 350 U 370 U 380 U 50 U 400 U 690 U 8600 U
2-NITROPHENOL 330 360 U 350 U 370 U 380 U 50 U 400 U 690 U 8600 U
2, 4-DIMETHYLPHENOL 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
BENZOIC ACID 1600 1700 v 1700 U 1800 U 1800 U 1700 U 2000 U 3400 U 42000 U
BIS{2-CHLOROETHOXY )METHANE 330 360 U 350 U 370 U 380 U s0 u 400 U 690 U 8600 U
2, 4-DICHLOROPHENOL 130 360 U 350 U 370 U 380 U 50 U 400 U 690 U 8600
1,2, 4-TRICHLOROBENZENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600
NAPHTHALENE 330 360 U 350 U 370 U B0 U 350 U 400 U 550 J 52000
«~CHLORANILINE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600
HEXACHLOROBUTADIENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
4-CHLORO- 3-METHYLPHENOL 330 360 U 350 U 370 Y B0 U 350 U 400 U 690 U 8600
2-METHYLNAPHTHALENE 330 360 U 350 U 370 v 380 U 350 U 400 U 630 U 26000
HEXACHLOROCYCLOPENTADIENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600
2,4, 6-TRICHLOROPHENOL 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600
2,4,5-TRICHLOROPHENOL 1600 1700 U 1700 U 1800 U 1800 U 1700 U 2000 U 3400 U 42000 U
2-CHLORONAPHTHALENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600 U
2-NITROANILINE 1600 1700 U 1700 U 1800 U 1800 U 1700 v 2000 U 3400 U 42000 U
DIMETHYL PHTHALATE 330 360 U 350 U 370 U 80 U 350 U 400 U 690 U 8600
ACENAPHTHYLENE 330 360 U 350 U 370 U 380 U 350 U 400 U 690 U 8600
2,6-DINITROTOLUENE 330 360 U 350 U 370 U 380 U 350 U 400 U . 690 U 8600 U
3-NITROANILINE 1600 1700 U 1700 U 1800 U 1800 U 1700 U 2000 U 3400 U 42000 U
ACENAPHTHENE 330 360 U 350 U 370 U 360 U 350 U 400 U 690 U 37000
2,4-DINITROPHENOL 1600 1700 U 1700 U 1800 U 1800 U 1700 U 2000 U 3400 U 42000

4-NITROPHENOL 1600 1700 U 1700 v© 1800 U 1800 U 1700 U 2000 U 3400 U 42000



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03
CASE: 4961

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

DIBENZOFURAN
2, 4-DINITROTOLUENE

DIETHYL PHTHALATE
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYLPHENGL
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
I8DENO(1,2,3-cd)PYRENE
DIBENZ(a,h)ANTHRACENE
BENZO(ghi ) PERYLENE

% MOISTURE:
DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:
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SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03

CASE: 4961
, SAMPLE LOCATION: MW03-0002 MW03-0709
; SAMPLE NUMBER:
QC DESIGNATION: CRQL
PHENOL 130 30 U 370 U
B15(2-CHLOROETHYL ) ETHER 330 50 U 370 U
°  2-CHLOROPHENOL 330 350 U 370 U
1, 3-DICHLOROBENZENE 330 50 U 370 U
1, 4-DICHLOROBENZENE 330 150 U 370 U
BENZYL ALCOHOL 330 350 U 370 U
1, 2-DICHLOROBENZENE 330 350 U 370
2-METHYLPHENOL 330 0 U 370 U
BIS(2-CHLOROISOPROPYL)ETHER 330 150 U 370 U
4-METHYLPHENOL 130 350 U 370 U
N-NITROSODI -N-PROPYLAMINE 330 350 U 370 U
HEXACHLOROETHANE 330 350 U 370 U
NITROBENZENE 130 350 U 370 U
ISOPHORONE 330 350 U 370 U
2-NITROPHENOL 330 350 U 370 U
2, 4-DIMETHYLPHENOL 330 350 U 370 U
BENZOIC ACID 1600 1700 U 1800 U
BIS(2-CHLOROETHOXY )METHANE 330 350 U 70 U
2, 4-DICHLOROPHENOL 330 350 U 370 U
1,2, 4-TRICHLOROBENZENE 330 50 U 370 U
NAPHTHALENE 130 50 U 3706 U
4-CHLORANILINE 330 %0 U 370 v
HEXACHLOROBUTADIENE 330 Is0 U 370 U
4-CHLORO- 3-METHYLPHENGL 330 350 U 370 U
2-METHYLNAPHTHALENE 330 350 u 370 U
HEXACHLOROCYCLOPENTADIENE 330 350 U 370 U
_ 2,4,6-TRICHLOROPHENOL 330 350 U 370 v
2,4, 5-TRICHLOROPHENOL 1600 1700 v 1800 U
2-CHLORONAPHTHALENE 3130 50 v 370 U
2-NITROANILINE 1600 1700 U 1800 U
NIMETHYL PHTHALATE 330 50 U 370 U
ACENAPHTHYLENE 330 350 u 370 v
2,6-DINITROTOLUENE 330 350 u 370 U
3-NITROANILINE 1600 1700 U 1800 U
ACENAPHTHENE 330 50 U 7o v
2, 4-DINITROPHENOL 1600 1700 U 1800 U

4 -NITROPHENOL 1600 1700 U 1800 U



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03
CASE: 4961

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

DIBRENZOFURAN

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:

1 1 |

MW01-0002

350
350

[}
v
(=]
o ccCc accac

W L
v
(=2 =]
c c

[
w
o
€ cccQCcoceEcaCcCc o Cc e ccc e c

1.0
6/11/91
6/17/91
7/25/91
03sD02-F

"‘SDOZ‘

MW03-0709

w
~
o
cC cccCc

[
v
o
<

w
w
(=]
c

[
~
o
cccc e cCcCococaeeaoccCccCcaecececcaca

11

1.0
6/11/91
6/17/91
7/23/91
03sSDO2-F

L B a | 1



SEMIVOLATILE AQUEOUS ANALYSIS

SITE: CAMP LEJEUNE - SITE Q3
CASE: 5005

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

PHENCL
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
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-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

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

(ug/L)
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e e @ e ccgccQCcQccCcCcaocacCccaccoc

(= R -

c cccccacacaac

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

= T - A S — A — - — S -~ — S - B T R A - A - - A O - I - - I -~ - - R - O — A - — S ]

-y



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
STTE: CAMP LEJEUNE - SITE 01}

CASE: 5005
SAMPLE LOCATION: ewo1 Gwo2 GwOo3
SAMPLE NUMBER:
QC DESIGNATION: CRQL
4-NITROPHENOL 50 49 U 560 U 50 U
DIBENZOFURAN 10 10 U 1100 10 U
2,4-DINITROTOLUENE 10 10 U 110 U’ 10 U
DIETHYL PHTHALATE 10 10 U 110 U 10 v
4-CHLOROPHENYL - PHENYLETHER 10 10 U 110 U 10 U
FLUORENE 10 10 v 890 10 ©
4-NITROANILINE 50 49 U 560 U 50 U
4,6-DINITRO-2-METHYLPHENOL 50 49 U 560 U 50 U
N-NITROSODIPHENLYAMINE 10 10 U 110 U 10 v
4-BROMOPHENYL - PHENYLETHER 10 10 v 110 U 10 U
HEXACHLOROBENZENE 10 10 U 110 U 10 U
PENTACHLOROPHENOL 50 49 v 560 U 50 U
PHENANTHRENE 10 10 U 1600 10 U
ANTHRACENE 10 10 U 260 10 v
DI-N-BUTYLPHTHALATE 10 10 U 110 U 10 U
FLUORANTHENE 10 10 v 640 10 U
PYRENE 10 10 U 460 10 U
BUTYLBENZYLPHTHALATE 10 10 v 110 U 10 U
3,3’ -DICHLOROBENZIDINE 20 19 U 220 U 20 U
BENZO( a ) ANTHRACENE 10 10 U 110 U 10 v
CHRYSENE 10 10 U 96 J 10 U
BIS(2-ETHYLHEXYL ) PHTHALATE 10 10 U 110 U 10 U
DI-N-OCTYLPHTHALATE 10 10 U 110 U 10 v
BENZO(b) FLUORANTHENE 10 10 U 110 U 10 v
BENZO(k ) FLUARANTHENE 10 10 U 110 U 10 v
BENZO(a)PYRENE 10 10 U 110 U 10 U
INDENO(1,2, 3-cd) PYRENE 10 10 U 110 U 10 U
DIBENZ{a, h)ANTHRACENE 10 10 U 110 U 10 v
BENZO(ghi ) PERYLENE 10 10 v 110 U 10 U
% MOISTURE:
DILUTION FACTOR: 1.0 10.0 1.0
DATE SAMPLED: 6/16/91 6/16/91 6/16/91
DATE EXTRACTED: 6/21/91 6/21/91 6/21/91
DATE ANALYZED: 8/01/91 8/12/91 8/01/91
ASSOCIATED BLANKS: 03GWO02-R 03GW02-R 03GW02-R

t | a a, & a . L} | a



SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03
CASE: 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-METHYLPHENOL
B1S{2-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSODI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BI8{2-CHLOROETHOXY )METHANE
2, 4-DICHLOROPHENOL

1,2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTADIENE

4 -CHLORO- 3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPRENOL

2, 4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

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

2, 4-DINITROPHENOL

4 -NITROPHENOL

CRQL

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1600

sDO1

790
790
790
790
790
790
790
790
790
790
790
790
790
790
790
790
3800
790
790
790
790
790
790
790
790
790
790
3800 U
790 U
3800 U
790 U
790 u
790 U
3800 U
790 U
3800 U
3800 U

o g Cc oo Cc oo cCcaacaaacc

(=]

€ caaaecaca

sDo2

900
900
200
900
900
900
900
900
900
900
900
200
900
900
900
900
4400
900
900
900
900
900
900
900
900
900
900
4400 U
900 U
4400 U
900 U
900 U
900 U
4400 U
900 U
4400 U
4400 U

o c o oo aeoCc o acaoceaececacacac

[

c caecacaocaac

SDO02-D

FIELD DUPLICATE

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
4300
890
890
890
890
890
890
890
890
890
890
4300 U
890 U
4300 U
890 U
890 U
890 U
4300 U
890 U
4300 U
4300 U

ccc e aoccocaococacacaoceceoceac

[

c Cccoc o aecacacaa
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SEMIVOLATILE ANALYSIS (ug/kg)
SITE: CAMP LEJEUNE - SITE 03
CASE: 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(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: '

1 4 |

CRQL

330
330
330
Jio0
330
1600
1600
330
330
330
1600
330
330
330
330
330
330
660
330
3310
330
330
330
3310
330
330
330
330

sDO1

790
790
790 U

~ ~
0 0
o o
c ccacaa [=4

~
0
[=]
(=]

790 UJ
790 UuJ
790 UJ.
790 uJ
790 UJ
790 UJ
790 UJ

17

2.0
6/10/91
6/17/91
7/23/91
038D02-F

GJSDOiﬂ

sD02

900
900
900
900
900
4400 U
4400
900
900 U
900 U
4400 U
900 U
900 U
900 U
900 U
u
U

c ccaccac

900
900

1800 U
900 U
900 U
200 U
900 UJ
900 UJ
900 uJ
900 UJ
900 UJ
900 UJ
900 UJ

28

2.0
6/10/91
6/17/91
7/23/91
035D02-F

ESHGZ-R ‘

SD02-D

FIELD DUPLICATE

890

-]

0

Q
ac o aca

890 UJ
890 UJ
8%0 uJ
890 UJ
890 UJ
890 UJ
890 uJ

27

2.0
6/10/91
6/17/91
7/23/91
038D02-F

OJSD‘—R i



VOLATILE ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - TRIP BLANKS
CASE: 5075/5054/5064/4961/4997/5013/5019/5005

SAMPLE LOCATION: 07GW0J-T 07SBO5-T 54GW03-T 548B02-T 80SB04-T 82MW02-0002~T 82SB0O3-T 825W02-T
SAMPLE NUMBER:
QC DESIGNATION: CRQL

CHLOROMETHANE 10 10 U 10 U NA NA 20 v 10 U 10 U 10 U
BROMOMETHANE 10 10 U 10 u NA NA 20 U 10 U 10 U 10 U
VINYL CHLORIDE 10 10 U 10 U NA NA 20 U 10 U 10 U 10 U
CHLOROETHANE 10 10 U 10 U NA NA 20 U 10 U 10 U 10 U
METHYLENE CHLORIDE 5 5 U 8 J NA NA 17 4 J ? 9
ACETONE 10 54 J 150 NA NA 160 J 37 J 160 290 J
CARBON DISULFIDE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
1,1-DICHLOROETHENE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
1,1-DICHLOROETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
1, 2-DICHLOROETHENE (TOTAL) 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
CHLOROFORM 5 30 35 NA NA n 30 32 a2

1, 2-DICHLOROETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
2-BUTANONE 10 10 U 10 U NA NA 20 U 10 U 10 U 10 uJ
1,1, 1-TRICHLOROETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 v
CARBON TETRACHLORIDE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
VINYL ACETATE 10 10 U 10 U NA NA 20 U 10 u 10 v 10 U
BROMOD ICHLOROMETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
1, 2-DICHLOROPROPANE 5 5 U 5 U NA NA 10 v 5 U 5 U 5 U
CIS-1,3-DICHLOROPROPENE 5 5 U 5 U NA NA 10 v 5 U 5 U 5 U
TRICHLOROETHENE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
DIBROMOCHLOROMETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
1,1,2-TRICHLOROETHANE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 u
BENZENE 5 5 U S U 5 U 5 U 10 U 5 U 5 U 5 U
TRANS- 1, 3-DICHLOROPROPENE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
BROMOFORM 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
4-METHYL-2-PENTANONE 10 10 U 10 U NA NA 20 U 10 U 10 U 10 U
2-HEXANONE 10 10 U 10 U NA NA 20 U 10 U 10 U 10 W
TETRACHLOROETHENE 5 5 U 5 U NA : NA 10 U 5 U 5 U 5 U
1,1,2,2-TETRACHLOROETHANE 5 5 U S U NA NA 10 U 5 U 5 U 5 U
TOLUENE 5 5 U 5 U 5 U 5 U 10 v 5 U 5 U 5 U
CHLOROBENZENE 5 5 U 5 U NA NA 10 U 5 U 5 U 5 U
ETHYL BENZENE 5 5 U S U 5 U 5 U 10 U 5 U 5 U 5 U
STYRENE 5 5 U 5 U NA NA 10 v 5 U 5 U 5 U
TOTAL XYLENES 5 5 U 5 U 5 U 5 U 10 v 5 U 5 U 5 U

DILUTION FACTOR: 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0
DATE SAMPLED: 6/26/91 6/24/91 6/26/91 6/12/91 6/13/91 6/17/91 6/19/91 6/16/91
DATE ANALYZED: 7/10/91 6/28/91 7/10/91 6/19/91 6/25/91 6/25/91 6/25/91 6/23/91

ASSOCIATED BLANKS:
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VOLATILE ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - FIELD BLANKS .
| CASE: 5075/4961/5054

SAMPLE LOCATION: DECON-F 03SDO2-F 07GW03-F 54GW04-F 82GW01-F
SAMPLE NUMBER:
QC DESIGNATION: CRQL
CHLOROMETHANE 10 10 U NA NA NA 10 U
BROMOMZTHANE 10 10 U NA NA NA 10 U
VINYL CHLORIDE . 10 10 U NA NA NA 10 U
CHLOROETHANE 10 10 U NA NA NA 10 U
METHYLENE CHLORIDE 5 4 J NA NA NA 5 v
ACETONE 10 10 U NA NA NA 32 g
CARBON DISULFIDE 5 5 U NA NA NA 5 U
1, 1-DICHLOROETHENE 5 5 U NA NA NA 5 U
} 1, 1-DICHLOROETHANE 5 5 U NA NA NA 5 U
1,2-DICHLOROETHENE (TOTAL) 5 5 U NA NA NA 5 U
CHLOROFORM 5 31 NA NA NA 5 u
1,2-DICHLOROETHANE 5 5 U NA NA NA 5 U
2-BUTANONE 10 10 U NA NA NA 10 U
1,1,1-TRICHLOROETHANE 5 5 U NA NA NA 5 U
CARBON TETRACHLORIDE 5 S U NA NA NA . 5 U
VINYL ACETATE 10 10 U NA NA NA 10 U
BROMOD ICHLOROMETHANE 5 11 NA NA NA 5 U
1,2-DICHLOROPROPANE 5 5 U NA NA NA 5 U
CIS-1,3-DICHLOROPROPENE 5 5 U NA NA NA 5 U
TRICHLOROETHENE 5 5 U NA NA NA 5 U
DIBROMOCHLOROMETHANE 5 J g NA NA NA 5 U
1,1,2-TRICHLOROETHANE 5 5 U NA NA NA 5 U
BENZENE 5 5 U NA NA 5 U 5 U
TRANS-1, 3-DICHLOROPROPENE 5 5 U NA NA NA 5 U
BROMOFORM 5 5 U NA NA NA 5 U
4-METHYL -2 -PENTANONE 10 10 U NA NA NA 10 U
2-HEXANONE 10 10 v NA NA NA 10 v
TETRACHLOROETHENE 5 5 U NA NA NA 5 U
1,1,2,2-TETRACHLOROETHANE 5 5 U NA NA RA 5 U
TOLUENE 5 5 U NA NA 5 U 5 U
CHLOROBENZENE 5 5 U NA NA NA 5 U
ETHYL BENZENE 5 5 U NA NA 5 U 5 U
STYRENE 5 5 U NA NA NA 5 U
TOTAL XYLENES 5 5 U NA NA 5 U 5 U
DILUTION FACTOR: 1.0 1.0 1.0
DATE SAMPLED: 6/27/91 : 6/25/91 6/27/91
DATE ANALYZED: 7/10/91 7/08/91 7/10/91

ASSOCIATED BLANKS:



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-METHYLPHENOL

BI1S(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
HEXACHLOROBUTAD1ENE
4-CHLORO- 3 -METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4, 6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

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

2, 4-DINITROPHENOL

- LEvolL ]

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
5

DECON-F

[
(=]

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

)

S €ccodcccoceCcoCcocoCceECCaoaeCeE$EeegEcceeoe CaCaoecCceoCaoCeoUCaoOeocCaoOaoeccceTccoacao

03sD02-F

C € CCQCc cocaocacaCcocaococecococecaoedcoagoeCEagaceoceCceecocsae$cceoeeeeceocaamoecgoeco

<
€

07GW03-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
31

f,::cCC::CC:C:CCGCC::CCC‘:CCCC::GCCCt:t:!:

54GW04-F

NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA

82GWO01-F

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
RA
NA
NA
NA
RA
NA
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/ -DICHLOROBENZ IDINE
BENZO( a ) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL ) PHTHALATE
DI-N-OCTYLPHTHALATE
BENZO(b) FLUORANTHENE
BENZO(k ) FLUARANTHENE
PENZO(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
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

= 2 - T~ T T B — B~ — B — B — S — S Y Y - B - A - Y - A - - A - - A - I - A

1.0

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

0358D02-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 o
[

e cccCcCcCcocaoeaocCceoceecaeceocaocecoceocaeccaac

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 e ccacccocCcQCaoCoQcaecacoCcoCaoaececeoCeecCeaeccaaacaacas-c

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
RA
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 AQUEQUS ANALYSIS (ug/L)

SITE: CAMP LEJEUNE - FIELD BLANKS

CASE: 5075

ALPHA-BHC
BETA-BHC
DELTA-BHC

SAMPLE LOCATION:
SAMPLE NUMBER:

QC DESIGNATION: CRQL

GAMMA -BHC (LINDANE)

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

EPOXIDE
I

11

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:

4 A

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

OO0 O0O00WwOOO
. . e e . .
DO U UM NO WL WU =

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

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

ccccocoeoccocaocococacaococoeococaoccCccocococeccacaocca

03spo2-F

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

07GW03-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

(=~ -~ i i i = i Y - — Y =~ — ) i -~

[

o

w

o
cCccCccga

1.0

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

54GW04-F

o

.

w

[=]
cocacac

cc

1.0

6/25/91
6/28/91
7/31/91

82GWO01-F

oo ocoo0oo0o0O
N .
=000 0000O0

©C o
P

P g
CoOO0OoOITLRLIALLWO

(=]

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

(=3 - — I — I I I Y — Y~ — B — I — I — Y — I — - - I — I~ S I 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 07GW03-F 54GW04-F 82GWO01-F
SAMPLE NUMBER:
QC DESIGNATION: CRQL
2,4-D 0.2 0.20 U NA NA NA NA
STLVEX 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:
Q@C DESIGNATION:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
80D1UM
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 DECON-F 03SD02-F 07GW03-F 54GW04-F 82GW01-F
METHOD

CRQL
P 133 NA NA 10.0 NA 200
P 17.0 U NA NA 23.0 NA 60
F 3.0 U NA NA 4.0 UJ NA 10
P 5.5 NA NA 1.0 NA 200
P 2.0 U NA NA 1.0 NA 5
P 5.0 UJ NA NA 5.0 UuJ “NA 5
P 21500 NA NA 72.0 NA 5000
P 4.0 U NA NA 5.0 UJ NA 10
P 5.0 U NA NA 8.0 NA 50
P 5.0 U NA NA 15.0 NA 25
P 23.0 NA NA 5.2 J NA 100
F 2.0 W NA NA 2.0 uUJ NA 3
P 2200 NA NA 14.2 NA 5000
P 2.0 U NA NA 2.0 U NA 15
cv 0.20 U NA NA 0.20 NA . 0.2
P 8.0 U NA NA 13.0 NA 40
P 1440 NA NA 503 NA 5000
F 3.0 W NA NA R NA 5
P 4.0 NA NA 3.0 NA 10
P 7550 NA NA 37.7 NA 5000
F 2.0 UuJ NA NA 2.0 uw NA 10
P NA NA NA NA NA 40
P 3.0 U NA NA 5.0 UJ NA 50
P 13.2 NA NA 17.0 J NA 20
c NA NA NA R NA 10
P NA NA NA 10.0 U NA 10

1.0 1.0
6/27/91 : 6/25/91

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

R - VALUE I8 REJECTED.

-- VALUE IS NOR-DETECTED

NA- NOT ANALYZED




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

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

DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL
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NA
NA
NA
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1.0
6/25/91
7/08/91

545B02-R
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NA
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1.0
6/12/91
6/18/91

54SD01-R
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NA
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NA
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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

CHLORMMETHANE
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-TRICHALOROETHANE
BENZENE

TRANS-1, 3-DICHLOROPROPENE
BROMOFORM

4-MBETHYL- 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:
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1.0
6/26/91
7/10/91
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NA
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1.0
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6/26/91
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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

CHLOROPENZENE

RTHYL BENZENE

STYRENE

TOTAL XYLENES

DILUTION FACTOR:
DATE SAMPLED:

DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL
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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

1SOPHORONE

2-NITROPHENOL

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

1,2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORANILINE
HEXACHLOROBUTAD1ENE
4-CHLORO- 3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTAD1ENE
2,4, 6-TRICELOROPHENOL

2, 4, 5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPRTHYLENE

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
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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: CRQL

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

DILUTION FACTOR:

" DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

| a a

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
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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10
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6/26/91
7/01/91
8/02/91

078BO5-R
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10
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10
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1.0

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

|

54GW04-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
" NA
NA
NA

| 4

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

54SD01-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:
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-TRICRLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
J3-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

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
NA
NA
NA
NA
NA
NA
NA

54SWO1-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

80GW02-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

80GW01-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

80MWO1-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

82GW31-R

NA
NA
NA
NA
RA
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

825B02-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

825D06-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
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SEMIVOLATILE AQUEOUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION: CRQL

DIBENZCFURAN 10
2,4-DINITROTOLUENE 10
DIETHYL PHTHALATE io
4-CHLOROPHENYL - PHENYLETHER 10
FLUORENE 10
4-NITROANILINE 50
4,6-DINITRO-2-METHYLPHENOL 50
N-NITROSODIPHENLYAMINE 10
4-BROMOPHENYL-PHENYLETHER 10
HEXACHLOROBENZENE 10
PEN" HLOROPHENOL 50
PHENANTHRENE 10
ANTHRACENE 10
DI-N-BUTYLPHTHALATE 10
FLUORANTHENE 10
PYRENE 10
BUTYLBENZYLPHTHALATE 10
3,3'-DICHLOROBENZIDINE 20
BENZO{ a j ANTHRACENE i0
CHRYSENE 10
BIS(2-ETHYLHEXYL ) PHTHALATE 10
DI-N-OCTYLPHTHALATE 10
BENZO(b) FLUORANTHENE 10
BENZO( k ) FLUARANTHENE 10
BENZO(a)PYRENE 10
INDENO( 1,2, 3-cd) PYRENE 10
DIBENZ(a, h)ANTHRACENE 10
BENZO(ghi ) PERYLENE 10

DILUTION FACTOR:

DATE SAMPLED:
DATE EXTRACTED:

DATE ANALYZED:
ASSOCIATED BLANKS:

€ | L .«

L

54SD0O3-R

54SW01-R

-l

-

80GWO02-R

€ ]

BOGWO3-R

.
)

80MWO1-R

.
]

.

82GW31-R

-

82SB02-R

-

82SD06-R

"




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

SAMPLE LOCATION: 828W06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

PHENOL 10 NA
BIS(2-CHLOROETHYL ) ETHER 10 NA
2-CHLOROPHENOL 10 NA
1, 3-DICHLOROBENZENE 10 NA
1, 8-DICHLOROBENZENE 10 NA
BENZYL ALCOHOL 10 NA
! 1, 2-DICHLOROBENZENE 10 NA
2-METHYLPHENOL 10 NA
BIS(2-CHLOROISOPROPYL)ETHER 10 NA
4-METHYLPHENOL 10 NA
N-NITROSODI-N- PROPYLAMINE 10 NA
HEXACHLOROETHANE 10 NA
NITROBENZENE 10 NA
ISOPHORONE 10 NA
2-NITROPHENOL 10 NA
2, 4-DIMETHYLPHENOL 10 NA
BENZOIC ACID 50 NA
BIS(2-CHLOROETHOXY)METHANE 10 NA
2, 4-DICHLOROPHENOL 10 NA
1,2, 4-TRICHLOROBENZENE 10 NA
NAPHTHALENE 10 NA
4-CHLORANILINE 10 NA
HEXACHLOROBUTADTENE 10 NA
4-CHLORO- 3-METHYLPHENOL 10 NA
2-METHYLNAPHTHALENE 10 NA
! HEXACHLOROCYCLOPENTADIENE 10 NA
; 2,4, 6-TRICHLOROPHENOL 10 NA
2,4, 5-TRICHLOROPHENOL 50 NA
2- CHLORONAPHTHALENE 10 NA
2-NITROANILINE 50 NA
DIMETHYL PHTHALATE 10 NA
ACENAPHTHYLENE 10 NA
2,6-DINITROTOLUENE 10 NA
3-NITROANILINE 50 NA
ACENAPHTHENE 10 NA
2, 4-DINITROPHENOL 50 NA

4-NITROPHENOL 50 NA

iy



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

SAMPLE LOCATION: 825W06-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
PLUORANTHENE 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:
ASSOCIATED BLANKS:

) | | £ 1 | | ¥




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

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION:

ALPHA-BHC

BETA-BHC

DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4’ -DDE

ENDRIN

ENDOSULFAN II

4,4’ -DDD
ENDOSULFAN SULFATE
4,4’ -DDT
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
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0.05
0.05
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0.05
0.10
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QO VLYWL LW O WV L =
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NA
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NA
NA
RA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
RA
NA
NA
NA
NA

03IGW02-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

03SD02-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

07GW03-R
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.
kOO0 00
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cccaa

.
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00000
.
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1.0

6/26/91
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NA
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NA
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

54GW04-R

[=]

w

(=]
ccccca

1.0

6/25/91
6/28/91
7/31/91

54SB02-R

o
wn
o
[ =3 — S — i =S =

1.0

6/12/91
6/14/91
7/02/91

54SD0O1-R
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.

ut

o
ceceaca

1.0

6/19/91
6/24/91
1/24/91



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

SAMPLE LOCATION:
SAMPLE NUMBER:
QC DESIGNATION: CRQL

ALPHA-BHC 0.05
BETA-BHC 0,05
DELTA-BHC 0.05
GAMMA-BHC (LINDANE) 0.05
HEPTACHLOR 0.05
ALDRIN 0.05
HEPTACHLOR EPOXIDE 0.05
ENDOSULFAN 1 0.05
DIELDRIN 0.10
4,4’ -DDE 0.10
ENDRIN 0.10
ENDOSULFAN II 0.10
4,4’-DDD 0.10
ENDOSULFAN SULFATE 0.10
4,4'-DOT 0.10
METHOXYCHLOR 0.5

ENDRIN KETONE
ALPHA-CHLORODANE
GAMMA - CHLORDANE
TOXAPHENE
AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
ARUCLOR 1254
AROCLOR 1260

[=]

e OO OOOmMOOO
. . .
QO VMWLM WULULLVIO WL UV

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

f | | s | .

548D03-R
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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0.50
0.50
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1.0
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1.0
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0.50 U
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0.50 U
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1.0 U
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6/20/91
7/23/91
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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
APOCLOF. 1248
AROCLOR 1254
AROCLOR 1260

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:

CRQL

-~ 0000 0OMOOO0O
N
OO VMU LU LD WV,

82SW06-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
0.10
0.50
0.10
0.50
0.50
0.99
0.50
0.50
0.50
0.50
0.50
0.99
0.99

cCccCcCcocCcCococccococgcEoccoccgcaccaoccacCc

1.0

6/13/91
6/20/91
1/23/91
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HERBICIDE ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5075/5005

SAMPLE LOCATION: BS-1-R 03GW02-R 038D02-R 07GWO3-R’ 07SBO5-R 54GW04-R 545B02-R 543D01-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

z,4-D 0.2 NA A ¥A ¥A §a §a ¥A
SILVEX 0.2 NA NA NA NA NA NA NA NA
2,4,5-T7 0.2 NA NA NA NA NA 1Y NA ¥a
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 - RINS

CASE: 5075/5005

ATE BLANKS

SAMPLE LOCATION: 543D03-R
SAMPLE NUMBER:
OC DESIGNATION: CRQL
2,4-D 0.2 NA
SILVEX 0.2 NA
2,4,5-T 0.2 NA
DINOSEB 0.2 NA

DILUTION FACTOR

namp caunt o
Unit onrc LE

D
DATE EXTRACTED
DATE ANALYZED

ASSOCIATED BLANKS:

o
w
L
L]

o
-

cccca

]
il
-
-



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

SAMPLE LOCATION: B828W06-R
SAMPLE NUMBER:
QC DESIGNATION: CRQL

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

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:
ASSOCIATED BLANKS:
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INORGANIC AQUEQUS ANALYSIS (ug/L)
SITE: CAMP LEJEUNE - RINSATE BLANKS
CASE: 5013/5075/5054/4961/5018/5064

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
[« - COLORMETRIC

ANALYTICAL
METHOD

LB B B - L B B B~ L B - B B - B

n

v

wN''Yo oM Yoo

BS-1-R

13.0 uJ

& =
PR
cooo:-
o
[=4 [=4
L =

-0 0QO0:
ucocccoccoc
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[=]
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@ »
OO0 WONO:
(-]

ZOWEHONO:LDONRNGOVWNMED LN
oo W o o -
9 o o .
-
[— (=]

=
»

1.0
6/18/91

03GW02-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

03sD02-R

NA
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

07GW03-R

40.3

[w—
-
o -
o
<
[~

.

OO W
(=

O+ s+ + D>
O+ OO O
~ (=}
c [~}

q

.
@

[=]
(=1

WEBNOWWEDONRFE N UL &ENWMN -
« s O o . (e
o O OO WONO-:
<«
[ (-1 c

-
[=]
.

v

10.0 UJ
NA

1.0
6/26/91

‘07SBOS-R

4.0 W

uJ

0w
0

.0 W

1.0
6/25/91

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IR THE
QUALITY CONTROL REVIEW (DATA REVIEW)
R - VALUE I3 REJECTED.

-- VALUE IS NON-DETECTED

NA- NOT ANALYZED

54GW04-R

13.1
23.0
4.0 U
1.0

5.0 UJ

2.0
18.7
2.0 u
0.20
13.0
503

2.0 uw

uJg

1.0
6/25/91

548B02-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 i
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

c -~ COLORMETRIC

ANALYTICAL
METHOD

-ua'u-u'um'v-v'n'umgmvmmvvmmmmw'ﬂvw

54SDO1-R 54SD03-R

13.0 U 57.6
17.0 u 17.0 U
4.0 Uy 4.0 U
1.0 U 20.4
2.0 U 2.0 U
5.0 uJ 5.0 U
67.7 72500
4.0 W 4.0 U
5.0 U 5.0 U
5.0 UJ 5.0 U
13.13 7540
4.7 3 2.0 U
11.9 2690
2.1 289
0.20 U 0.20 U
8.0 uJ 8.0 U
483 uJ 2040
4.0 u 2.0 w
2.0 U 2.4
47.1 4010
2.0 U 2.0 W
NA NA

3.0 U 3.0 u
8.3 J 16.3
10.0 U 10.0 U
10.0 U 10.0 U
1.0 1.0
6/19/91 6/26/91

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE

54SWO1-R

~ W
.

.
00 QO
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[
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.
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wm

uJ

uJ

uJ

-
-

[~]
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uJ
uJ
uJ
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OO ONO-.
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»
O
<

N NS AEDONM GOV U BN N &
L 3

A

1.0
6/19/91

QUALITY CONTROL REVIEW (DATA REVIEW)

R - VALUE I8 REJECTED.
-- VALUE I8 NON-DETECTED
NA- NOT ANALYZED

80GW02-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

' 80GWO3-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

g0MWQL1-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

82GWil1-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

CRQL

200
60
10
200

5000
10
50
25
100

5000
15
0.2
40
5000

10
5000
10
40
50
20
10
10



: INORGANIC AQUEQUS ANALYSIS (ug/L)
| SITE: CAMP LEJEUNE - RINSATE BLANKS

CASE: 5013/5075/5054/4961/5019/5064
LABORATORY :
SAMPLE LOCATION: ANALYTICAL 82SB02-R 825D06-R 825W06-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 | 4 NA NA NA 25
IRON P NA NA NA 100
LEAD F NA NA NA k]
MAGNESIUM P NA NA NA $000
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
E CYANIDE c NA NA NA 10
] HEXAVALENT CHROMIUM P NA NA NA 10
DILUTION FACTOR:
DATE SAMPLED:
ASSOCIATED BLANKS:
ANALYTICAL METHOD J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIE
F - FURNACE QUALITY CONTROL REVIEW (DATA REVIEW)
- ICP/FLAME AA R - VALUE IS REJECTED.

! P
! CV - COLD VAPOR -- VALUE 1S NON-DETECTED
: C - COLORMETRIC NA- NOT ANALYZED
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APPENDIX D

RISK ASSESSMENT CALCULATIONS
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HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: BY:
CAmp LEJEUNFE 2 F3¢ IS PAGE | OF L
SUBJECT: CHECKED BY: DATE:
QAccuiLaTIiON OF PARTICULATE €miSSI10N )Z\ms 09-29-92
. FAcTOL

EMmisSroN  FACTOR  jn TERMS
AT Camp Legeunvc .,

Pue pose : To CALevLATE. PARTICUCLATE

OF SITE DIMENS ONS FOR LOCATIWONS

RELEVANT fpuaTioNS:

LS *x V. = DH = 3600 looo -
PEF - g YUm ) ;
036 ~ (1-V, An
A 0.036 « ( 33"(@)"/:"‘)
wreest LS * WIDTH af CoNTAMATED  Aesa (M)

v © WINDSPEED  IN  MIXING ZONE &%
DH > DiFFuSion) HEIGHT CM)
J600 = (omNvELSioM FACTDR (SEC/Houxz)
A - Arsn ,,6 COWTAMIMATION) (m"B

[ONVERS 1080  [FACTOL ( g /KB

Jeso =
0.03¢6 = RESPIRABLE  FRACTICN /j"/m‘ h~r>
\/3 - FRACTION 07/ VEGATATIVE  (CovER (umneSS)
Um = MEAN  ANNUAL WINDSPEED /'7/5>
0(_(_ E EQUIVALENT  THRESHOLD VALUE o{ WINDSPESD (”’/'s)
FGD) = Bowenon pePswoENT on Ua /Uy (Uwi5ecss)
Sampie  Caccuarion
RATIeNALE
ASSumPTIONS ! V3 é‘ Um As Pen RAGS vART B guioance
DH = QA m RECEPTOR. GREATHING Zome
Yo O ZERo  PLRCENT  VEGLTNTIVL (ove i
qj: *o % MEAD ANNVAL WIRDSPEED For Nlnm-werou"\)c
u{' = 128 ™ DeFAvLT Vﬁuut For. ERBS\ON  THRESROLD wWiNDSPES

b % v

X = oaaa( 7 0.986 ( G0 ) Q.54 v

() CaccoenTe F(x) ,
R T B ol g5 Hzx) exp(~x*)

Fx)= ol%[?(28¥)+ i3 (am)],,‘f, -(23%)* = 0.0158
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HALLIBURTON NUS Environmental STANDARD CALCULATION
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FER e
I .
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Pu2fost CAccoiate [PARLTICOLATE EMIS%.od EACTS L Fevi S\7¢ 3

ReEweEvAaNT EaunTioad:
ELEvAaNT  cOuRtIgn

PEF = (%)(?-BOMOH/\J

von’;il‘z_'. L= = Wip7TH a{ CoONTAM I MA TED ZoHe { m
A = AREA - = . (M'

Campie  CALCuLATION !
WipiH = IS0 ™M
S - 300 M
. z
A 5(19'0#;)(30&'»\) > y5e00m - -

P+ ) [ 23000")

rpg,c; s.5x0] ey | -

/REFSRENCE |
___*_’J

A

USEPA  Hisk AssessmenT Guipenct fon Sopsreowp (RAES) - Yorvme 1 -
- !

(Fomay Hioirn Evacosrion Manus: [ Fair B - DEveormenT »/f Aisk - paseD
PRECmidAEy  REMED AN Gowes ) IWasomsron DO 30460,




HALLIBURTON NUS Environmental STANDARD CALCULATION

Corporation and Subsidiaries SHEET

CLIENT: FILE NO.: BY:

Camp LLIEUNE ; QF 36 NLS PAGE / OF ]

SUBJECT: CHECKED BY: |/ DATE: .
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RBASED CARCINOGENIC omd MNONCARLINOGENIC RI1SKS Bl SUED.

RECEVANT EQUATIONG -

@ NONCARCINOGENIC EFFECTS — jNDUSTRIAL / CommerCinl USAGE - SO

Cuauanive

NONCANCER = )“gil'izon N INHALANO p INMALNON
RS ( VOLATILES) ( PARTICULATES )
CUMULATIVE CSm < (K EF ~ (:D‘I())l( "r Co <EF<ED xIR,, ‘(Vl—F} A(pé;‘)\
rse (TR (pr,q(, ( Bw < AT feFn Bw = AT
//
WMERE :© TR TOTRL NONCARCINOGIMIC RS Foi A SPECITIC (HEMWCAL
RfDwe® INeesTion Kercrence Dose (( ™Veugfdoy)
RKED wu = INRALTION " v ( "‘J/;g/cla,:{)
Csm, 2 CowTAMINANT ChHEMiCAL (ONCENTRATION N SoiL (MJ’v;)
| E-son oL INEESTION RATL ¢ 3/pav)
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IR e = KR INHACATION  RATL ("’f’/DM}
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Per - PARI\COLATE  EmisSeN  Facio ( "‘;/r_a\,
Bw = RLCCPTOZ  RobDY WEIGHT (v—fb\
AT : AviaciNg -TimE  ((€auAL To ED * 365 40YR Fow uwc»acmoszn‘s)
\O'(’ < CONUELRS oW FAcToV- (k\j/w\(‘j)
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Tz,xavd x AT 0
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R¥D,ue RED ,
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SUBJECT: s ¥ CHECKED BY: | DATE:
CatcuLamon) oé S PRG T ?'ré % mé 10-01-93
REFERENCES ¢

Uwiteo Srates Enpronmenme Pasterion Aesnicy (USEFA) , Rise Assessment Guinance

_F<_rw_ SuPﬁRFum) N ‘(m.uw\E 1l - Hummu HE/-‘LTH E\mx_u,nrwu /V\Auum, (PAD.T 8, &vemeeNT
9% RiSk-BpseDd pk('_LLM\N&R-V Remep,arion @am,s)_ [,VTE(L.M. OS\A)EIZ D.zacnue,

43%5.7-018 . Orfrice of EMEILGZMCy ol Remeniae ReSpomge . W""SHIMG—TM\); DC
R0 460 .

Cownenp , JA G.€. Mateser, BT Eusenntt  amd D.A. Gieerre | 1984 Rap,n
e ———
Assessmens o{’ Exposvnr 12 Prarieocnre Emissions  Frem Suepm;(, (oninm,marep
Sires - Mipwist /Qs%mzcn Insvirure . Kawsas G:r—y , Missou.




Dewlopme nt of Risk- Based PRGs

Scerario: Industrial Land Uss

SIME: Camp Lepune — IAS Sie 3 ~ Old Creosok Piant
LOCATION:  Jacksonmlle, NC

MEDIA: Soil

RelevantE quations:

(mduced form for 1E— 6 target cancer risk)

PRG = 29¢-4 / (be-5 x CSFing) + (CSFinhx (20/VF) + 20/PEF)))
(m duce d form for target noncancer risk of unity)

PRQ = 102 / (685 / RiDing) + ( /RIDIrh)(R0/VP) + RO/PEF))

Cemine VF:

VF = (LS x VX DH /A)(sqrt(2.14 xa xED))/@ x DelxE x Kas x 10— 3)
where: 1S = Length of conmmimdd zome (m)
¥ = Wind speed inmixing zone /s)
DH = Diffusion height (m)

A = Area of commination €m2)
ED = Exposum duration (sec)

Dei= Etwctiwe diffusivity (cm2/s) = (Dix E ~0.33)
E = Soll porosity {(uritless)
Kas= Soll/air partition coefficent (gm soil/cm3 air} = @1 x H / Koe x foc))

Input LS = 300 {m) ED= 7 B8E +08 (%c) PEF = 6 53E +09 (m2/kg) Di = Diffusion coeffickent in air cm2/s)
parametors: V= 200 (m/s) E = 0.35 (unitie ss) and: a = (DeiXE)/ € + PsQ —EYKas))
DH = 200 m) foc= 0.0320 {unite 3) where: Ps = Soil density (gm/cma)
A = 4 50E +08 em2 Ps = 2.85 @m/co)
Reforence Peference Oral Inhalaton Mol cular Henry's Law Organic Soil- to- Al Pwiiminary Pmiiminary Firal
Chemical Dose Dose CanocerSlope CanosrSlope Ditfusivity Comstant Carbon Volatiimtion Risk—based Risk—based Risk—based
(Onal) (inhalation) Factor Factor Partiion Factor Goal Goal Goal
Coefficiont (Noncarcinogens} {Carcinogens)
(mg/kg/day) (mg/kg/day) (mg- day/kg) (mg-day/kg) (om2/sec) atm—ma3/mol) Koe) (md/kg) {mg/kg (mg/kg) (mg/kg)

Acermphthers S00E-02 TTE-03 @) 4 80E +03 @) 0.00E +00 122400 .00 0.00 122400 00

Anthmcere 3.00E-01 8.76E-02 @) 1 40E +04 @) 0.00E +00 612000 00 000 61200000

Benzo@)anthracene 7 30E~01 510E-02 ) 1238E-09 ) 2.00E +05 @) 151E +08 0.00 7985 796

Benzo®lucrantwne 7 A0E-01 6 50€E +05 @) 0.00E +00 0.00 7595 786

Benzohuormnthem 730E-~01 §50E +08 @) 0.00E +00 0.00 785 786

Benzo(gh,ljperylens 1 80E +08 @) 0.00E +00 000 000 000

Bonzof@a)pyrns 7 30E +00 430E~02 @2) 1.38E-09 @) 5 50E +08 ) 8 84E +08 000 070 079

Chryserm 7 30E~-02 118E-0% @) 2.00E +05 @) 0 00E +00 0.00 7945 79 A5

Fluoranthene 400E-02 §70E-02 2) 3 80E +04 @) 0.00E +00 81600 .00 0.00 81600 .00

Fluorsre 4 00E-02 117E-04 @) 7 30E +03 @) 0.00E +00 81600 00 000 81800 .00

Indenofl 23— cd)pyrerw 7 30E~01 BO7E-13 ) 1 BOE +08 {3} 0 .00E +00 000 786 785

2- Methylinaphtialens 5.80E-08 ) 0.00E +00 0.00 000 000

Naphttalene 4 00E-03 4 00E-03 590E-02 4 80E-04 @) 9 40E +02 @) 1 84E +04 32047 000 32047

Phe ranthrene 5.00E-06 @) 1 40E +04 @) 0 00E +00 0.00 000 000

Pyrerw 300E-02 3.00E-02 700E-09 @) 3 80E +04 ©) 000E +00 61195 58 0.00 6119658

Dibenzofumn 0 00E +00 0.00 0.00 000
0.00E +00 000 0.00 000
0.00E +00 000 000 000
0.00E +00 000 000 000
0.00E +00 000 0.00 000
0.00E +00 000 0.00 000
000E +00 0.00 000 000
0 00E +00 0.00 000 000
0.00E +00 000 000 0.00
0.00E +00 000 0.00 000
0.00E +00 0.00 000 000
0.00E +00 0.00 000 000
0.00E +00 0.00 000 000
0 00E +00 0.00 000 000

i
i

HS HE.BnEm,&pumﬂ.rlﬁE.
) TSDF
©) USEPA, Decomber1982.

"

Lahiht & 115
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RELEYANT Eauvarion$:
e e ——

Cg’ﬁa'ﬂéseamwﬂ C’z‘m‘“(’sw)‘ X KOC ‘Poc (Mﬂurc&)

Ca-’ﬁp‘m(%mmem‘) = CALLULATED  SEDIMENT (R.(TLRA (wg/&ﬁ)
Cﬂ-aii{llﬁ sw) SVRFACE wateld G.unt..\ﬁ" CRITER A (Mi/L>
Koc OzGaNe CAcgon pRRriTioN cqesficient ( /"‘5')

1]

n

’BOC FRACTION  ORGANIC (ARROVW N BEDIMEWT (;/wwu

—
SNavmpe CALCuLATION

Assume oo = 0032,

For  Bis(a-emmeq)pumaste | USEPA Recton (V  Sciagemime yALus (cnronc) 15 315t V.,
Koc = 2 xi10® ‘4&3-

i O im0t cepmens /3* 6 M»%)éxroq kg )/ 0-4'33) = | {9200 “J/Kj/ -

.
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Development of Sediment Criteria Based on Surface water AWQCs
Site: Camp Lejeune ~ Site 03 — Old Creosote Plant
Reference:

Relevant Equation:

Criteria (sed) = AWQCsw x Koc x foc (organics)

ik e ol

Criteria (sed) = AWQCsw x Kd {metals)
Input parameter:
foc = 0.032 (fraction)
Surface Organic Carbon Soil - Water Sediment
Chemical Water AWQC Paition Partition Criteria
Coefficient (Koc) Coeffiecient (Kp)
{mg/L) (LK) (mg/Kg) (ma/Kg)
Bis(2 - ethylhexw)phthaiate 3.00E ~-04 (1) 2.00E +09 18200

OOQOOOOODOOOOODOOOOOQQOOOOOOOOOOOOOOOOOO

[§D) USEPA Region [V Chromic Screening Vaiue, January 27, 1992.
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