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EXECUTIVE SUMMARY

This Work Plan has been prepared under Navy CLEAN Contract Number N62472-90-D-1298, Contract
Task Order (CTO) Number 0147. The overall scope of the CTO is to prepare a Remedial Investigation
Work Plan addressing environmental investigation activities for 27 sites at Naval Weapons Station (NWS)
Earle under the Navy’s Installation Restoration Program (IRP). Included within the scope of this document
are a Quality Assurance Project Plan (QAPP) and a site-specific Health and Safety Plan (HASP).

NWS Earle is located in east-central New Jersey approximately 30 miles south of Newark. The station was
commissioned in 1943 with the primary responsibility of supplying ammunition to the Navy. The station
includes a Waterfront area located adjacent to the Atlantic Ocean and the Mainside located 10 miles inland.
The two areas are linked by a narrow strip of land which provides a secure right-of-way for the government-
owned road and railroad.

The objective of the Remedial Investigation (RI) will be to characterize the nature and extent of potential
contamination at the sites and to evaluate the associated risk to human health and the environment. The
data collected will be used to determine the need for additional investigation and/or remediation of the sites.
Sites determined to pose no significant threat to human health or the environment will be recommended
for No Further Action (NFA) in order to concentrate Rl efforts and funding on the expedient characterization

and cleanup of sites where potential significant risk exist.

This document addresses 27 individual sites within and immediately adjacent to the NWS Earle. Twenty-
one of the sites are associated with the Mainside and six are located at the Waterfront portion of the
station. Twenty-five of the 27 sites have been included under previous investigations performed under the
IRP. Two additional sites included within the scope of this Rl were identified, and action requested by the
United States Environmental Protection Agency (USEPA), on the basis of aerial photographic analysis
performed for USEPA by the Environmental Photographic Interpretation Center (EPIC). No onsite

investigation activities have been performed at these two sites under past IRP work.

Field activities addressed within this Work Plan include collection and analysis of samples from six
environmental media within and adjacent to the sites. These media include surface soil, subsurface soil,
surface sediment, groundwater, surface water, and subsurface soil vapors. Individual media selected for
sampling at each of the sites has been proposed on the basis of the site’s operational history, previous
investigation findings, site physical features, and the presence of specific media at the site. An
environmental media background investigation has been completed to determine the background
concentrations of suspected site contaminants in each of the sampled media. A total of four background
locations have been selected, including two within the Mainside and two in the vicinity of the Waterfront

area.
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Ri activities at the sites will include installation of monitoring wells and soil borings, excavation of test pits,
inspection of selected site areas for groundwater seeps and erosional features, and collection of surface
media samples. Sixty-six soil borings are proposed to be completed during the investigation. Twenty-six
of the soil borings will be converted to monitoring wells for collection of groundwater samples. An additional
59 monitoring wells installed during previous investigations will be sampled during the Rl. A total of
92 subsurface soil samples will be collected from locations, which will include boreholes, shallow
subsurface hand auger locations, and test pits. Surface sampling will include collection of 34 surface soil
samples, 34 surface water samples, and 38 sediment samples. A total of 96 groundwater samples will be
collected from 85 monitoring wells and 11 hydropunch locations. Soil gas surveys will be performed at
three of the project sites and one sample will be collected to determine the contents of a partially filled

drum.

Sample analytes for each site have been determined based on results of previous sampling data and
operational history. Background samples will be analyz=d for the same parameters as the RI sites.
Analytical parameters included within the scope of the Rl are TCL volatile organic compounds, TCL
semivolatile organic compounds, TCL pesticides and polychlorinated biphenyls, TAL metals, cyanide,
explosives, total petroleum hydrocarbons, ammonia (nitrogen), biochemical oxygen demand, chemical
oxygen demand, chloride, nitrate-nitrite, total organic carbon, phosphate, and sulfate. With the exception
of the background samples, analysis of samples from each site will include only those parameters which

are representative of the site history and previous analytical data.
Detailed information regarding site locations, past investigation work, analytical data, site-specific work

scopes, analytical parameters, quality assurance, and health and safety information is provided within the

main body of this document.
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1.0 INTRODUCTION
1.1 SCOPE AND OBJECTIVES

Halliburton NUS Corporation, under Comprehensive Long-term Environmental Action Navy (CLEAN)
Contract Number N62472-90-D-1298, has been assigned to prepare a comprehensive Work Plan for
27 Remedial Investigation (Rl) sites at Naval Weapons Station (NWS) Earle in accordance with the
requirements of Task Order Number 0147. The work is being performed as part of the Navy’s Installation
Restoration Program (IRP), which was designed to identify environmental concerns at Navy and Marine

Corps facilities, and to implement corrective measures if necessary.

IRP activities are typically performed in four distinct phases. Phase 1 consists of a Preliminary Assessment
(PA). Phase 2 consists of a Site Investigation (SI). Phase 3 is a Remedial Investigation (RI) which is
intended to characterize the physical and chemical (contaminant) parameters of the site and the associated
risks to human health and the environment. Phase 4 consists of Remedial Action (RA) designed to control

and mitigate contaminated media at the site.

This Work Plan addresses Rl activities at 27 sites located within and immediately adjacent to the
NWS Earle. Twenty-five of the 27 sites have been investigated previously under PA and/or Sl work. Two
of the sites have not been addressed previously but are included within the current Rl as a means of
expediting investigation efforts and moving toward remedial action, if necessary, in a cost- and time-efficient
manner.

The objective of the Rl is to further characterize the sites so that determinations can be made regarding
the sites’ environment impairment and the associated risks posed by the site. A further objective is to more
accurately define the vertical and horizontal extent of contamination at sites where contaminant
concentrations exceed action levels, and to provide data for comparison of site contaminant concentrations
with background concentrations and applicable standards for all site media. For the two sites which have
not been previously investigated, samples will be collected to determine the presence or absence of

contamination.

Sites addressed within the current Rl Work Plan include 21 sites located within the Mainside and 6 sites
in the Waterfront portion of the station. Relative site locations within the Mainside and Waterfront areas
are shown on Figures 1-1 and 1-2, respectively. Note that the number of site areas where investigation
activities will be performed under the scope of this Rl have been reduced by combining Site 16 with EPIC
Site F (due to overlapping site boundaries) and by combining Sites 24 and 25 (due to similar use and close
proximity).
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1.2 SITE DESCRIPTION

NWS Earle is located in Monmouth County, east-central New Jersey. The station is situated on
approximately 11,134 acres which includes a Mainside area approximately 10 miles inland from the Atlantic
Ocean at Sandy Hook Bay, and a Waterfront area, which includes an ammunition depot and associated
piers. The Mainside and Waterfront areas are linked by a narrow tract of land which serves as a
right-of-way for a government road and railroad. The main entrance to NWS Eatrle is located off of State

Route 34 and the entrance to the Waterfront area is located adjacent to State Route 36.

1.2.1 Site Operations

The station was commissioned as a Naval Ammunition Depot on December 13, 1943, with the primary
responsibility of furnishing ammunition to the Naval fleet. The station’s Ordnance Department coordinates
all port services and logistic support for home-ported and visiting ships, conducts safety inspections,
supervises ammunition loading for the United States Coast Guard, and provides afloat fire fighting capability
and standby tug services. Other major active divisions include: the Ammunition Distribution and Control
Division, responsible for ensuring that a balanced, purified stock of ammunition is maintained in support
of Navy, Coast Guard, and Marine Corps programs; the Operations Division which performs ammunition
movement, ship loading, demilitarization of obsolete ammunition, and reclaiming/renovation of various
ammunition; the Anti-submarine Warfare (ASW) and Special Weapons Division which plans and caries out
station-level maintenance of air and antisubmarine weapons and provides shore-based support to various
commanders; and the Port Services Division responsible for operating the station fireboat, service craft,

and oil pollution containment equipment.

1.2.2 Investigative History

Site investigation activities related to areas of potential environmental concern have been undertaken at
the station since approximately 1982. Early work included an Initial Assessment Study (IAS) conducted
by Fred C. Hart and Associates and the results are included in a report prepared in 1982, Studies and field
investigation efforts have continued under the IRP by Weston. Several documents have been prepared
by Weston under the |IRP and were submitted to the Navy, New Jersey Department of Environmental
Protection and Energy (NJDEPE) and the United States Environmental Protection Agency (USEPA). These
documents include "Draft Report for Naval Weapons Station Earle, Colts Neck, New Jersey, Installation
Restoration Program Phase |l Confirmation Study' dated September 1986; "Draft Report of Current
Situation and Draft Plan of Action" dated December 1988; and a "Draft Phase |l Site Inspection Study for
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Naval Weapons Station Earle, Colts Neck, New Jersey" dated February 1993; and a Final version of the
Sl report dated December 1993. An IRP Phase Il Site Inspection Work Plan was also submitted by Weston
in September 1991. In addition, Weston submitted the report entitled "Installation and Restoration Program
Remedial Investigations/Feasibility Study for 11 Sites at NWS Earle, Colts Neck, New Jersey, Volumes 1
to 3.

1.2.3 Site Physiography

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic Coastal
Plain physiographic province. The main portion of the station lies in the outer Coastal Plain, approximately
10 miles inland from the Atlantic Ocean. The area of the Mainside is relatively flat with elevations ranging
from approximately 100 to 300 feet above mean sea level {msl). The most significant topographic relief
within the Mainside consists of the Hominy Hills, a northeast-southwest trending group of low hills located

near the center of the station.

The Waterfront area lies on the southern coast of Sandy Hook Bay, on New Jersey’s Atlantic shoreline,
in an area known as the Bayshore Lowlands. The property occupies a narrow strip of land running roughly
perpendicular to the shoreline and serving as access from the ammunition depot (located 1 mile inland)
to the Waterfront and associated piers. This thin strip of land consists primarily of tidal marsh and swamp

with areas of fill and averages approximately 10 feet above ms| (Weston, 1991).

The ammunition depot is located approximately 1 mile inland from the Waterfront and occupies a somewhat
circular plot of land connected to the Waterfront by the thin strip of property described above. This portion
of the station is known as the Chapel Hill area and lies within the Highland/Mt. Pleasant Hills. These hills
form the drainage divide between the inner and outer coastal plains and result in the greatest topographic
relief at NWS Earle (Weston, 1991).

1.24 Climate

The climate of NWS Earle varies somewhat between the Mainside and the Waterfront area due to the
significant influence of the Atlantic Ocean on shorefront land. In general, however, the station (Monmouth
County) climate may be described as fairly moderate with an annual precipitation of slightly over 45 inches.
The average annual snowfall in Monmouth County is 25 inches. The distribution of precipitation is relatively
uniform with approximately 50 percent of the moisture occurring during the 6-month period of April through
September. The prevailing wind direction is from the south, with the highest average wind speed (11 miles
per hour) occurring in the spring (USDA-SCS, 1989).
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1.2.5 Surface D‘rainagg_

The Mainside lies within the headwaters of three Coastal Plain rivers. The northern portion of the station
lies within the drainage basin of the Swimming River. The southwestern section of the Mainside drains
toward the Manasquan River and the remainder of the station drains to the Shark River. Surface drainage
is primarily by overland flow to small swales and tributaries which feed perennial streams, and swamps

within the individual river drainage basins. Figure 1-1 shows the major drainages of the station.

Much of the Waterfront portion of the station is under tidal influence, with most surface drainage entering
Sandy Hook Bay through Compton, Ware, and Wagner Creeks. A small section of the Chapel Hill area

surface water drains through McClees Creek to the Navesink River.
1.2.6 Soils

The dominant soil characteristic at the NWS Earle station is a sandy, well drained soil having high iron and
sulfur content. Some soils are typically acidic as a result of being formed by weathering of iron sulfide and
coal-rich (lignite) sediments. Naturally developed soils having a pH value as low as 3.5 have been reported
to have been observed at the station. Soils within the Mainside range from well-drained sandy material
in upland areas to very poorly drained, floodplain soils found adjacent to streams and swamps. Soils in
the Chapel Hill area are a generally well drained sandy to loamy sand material lacking flood plain deposits.
No highly acidic soils have been reported in the Chapel Hill area. Waterfront area soils are predominantly
characterized as tidal marsh soil, although significant areas of former tidal marsh have been altered and

reclaimed by filling for development and sanitary landfill disposal (Weston, 1991).

1.2.7 Site Geology and Hydrogeology

The Atlantic Coastal Plain sediments (such as those underlying NWS Earle) provide the most important
source of potable water in the region, supplying greater than 75 percent of the fresh water used in the New
Jersey Coastal Plain. Recharge to the groundwater system occurs predominantly through infiltration of

precipitation, leaking through confining beds, and from surface water bodies (Weston, 1991).

There are four sedimentary formations of the Coastal Plain physiographic province that outcrop within the
area of the Mainside. Two of these, the Kirkwood and the Cohansey Sand, are grouped together and
make up the Kirkwood-Cohansey aquifer system, a principal, local, unconfined source of potable water.
The two additional formations outcropping at the Mainside include the Hornerstown Sand and the

Vincentown Formation (Weston, 1991).

WP51\NAVY\0422\R-51-5-5-21 1-7




The youngest formation to outcrop at the Mainside is the Miocene-age Cohansey Sand. This formation
is described as a light-colored, medium- to coarse-grained quartz sand which forms the topographically
prominent Hominy Hills area of the station. Hydrogeologically, the formation is significant because it serves

as a recharge zone for the underlying Kirkwood Formation (Weston, 1991).

The Miocene-age Kirkwood Formation consists of fine- to medium-grained quartz sand with lesser amounts
of mica, lignite, and diatomaceous clay. The formation thickness ranges from approximately 30 feet near
the station to approximately 800 feet near the Atlantic Coast. The particle distribution grades from fine-
grained sand and silt updip (inland) to clay beds with fine sand stringers along the coast. The formation
is an important aquifer, both regionally and locally, with yields ranging from 15 to greater than 1,000 gallons
per minute (gpm). The formation is used locally for domestic wells and in other areas of the Coastal Plain

for municipal water supplies (Weston, 1991).

Stratigraphically underlying the Kirkwood Formation (Eocene formations do not outcrop in the vicinity) at
the Mainside is the Paleocene-age Vincentown Formation, which consists of a fossiliferous quartz sand
containing some coarse-grained glauconite and clay. An upper limey sand contains abundant fossils. The
formation is up to 130 feet thick at the Mainside and is an important source of water for domestic wells,
with an average yield of 10 to 15 gpm. This formation outcrops across the northern quarter of the Mainside
{Weston, 1991).

The Paleocene-age Hornerstown Sand outcrops near the northwestern boundary of the Mainside. This
formation is a massive, green, glauconitic sand, interbedded with shale. It is lithologically homogeneous

with a relatively constant thickness of 30 to 50 feet (Weston, 1991).

1.3 SUMMARY OF CHEMICAL DATA FROM PREVIOUS INVESTIGATIONS

Investigative activities performed during the previous Sl (Weston, 1993) and RI/FS (Weston, 1993) included
the collection and analysis of various media samples at 25 of the 27 RI sites. For the purpose of
determining sampling and analysis requirements to be performed during the current R, all available
analytical data was reviewed and summarized. Sample analytes to be collected during this phase of field
work were determined primarily on the basis of positive detections of analytes during previous sample
analysis and, to a lesser degree, on former site use. In order to use the previously acquired data for
determining proposed sampling requirements, it was necessary to compare the maximum positive
detections from each site with applicable action levels for each analyte. Tables which summarize this data
accompany a description of each site (in Sections 4 to 29). These tables provide a comparison of

maximum contaminant concentrations to applicable regulatory standards by site and media for each site.
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The tables present each media separately and list the maximum results for all analytes and the sample
identification where the maximum result was detected. All chemicals which exceed either applicable State

or Federal standards or cleanup criteria are distinguished by shading.

The analytical program for Rl activities at each site was determined first by selecting the maximum
contaminant concentrations from the data collected during previous investigations, and comparing those
concentrations to State and Federal regulatory levels. Analytes exceeding regulatory levels during the Si
or those found in significant concentrations will be analyzed for during this Rl investigation. Positive results
for compounds that have no State and Federal regulatory criteria (excluding reference doses and cancer
slope factors) will also be further investigated during this Rl. Additionally, the past and present activities
and uses for each site were considered in the determination of the analytical program. In some cases, the
Weston site inspection data did not address all potential analytes that may be expected for a given site.
At such sites, analytes of concern are included in the RI sampling even though no previous positive

analytical results exist.
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2.0 FIELD OPERATIONS
2.1 FIELD OPERATIONS SUMMARY

Field operations to be performed at NWS Earle during the Rl include mobilization of equipment, borehole
drilling, monitoring well installation/construction, soil-gas surveying, soil and groundwater sampling, well
development, test pit excavation, water-level measurements, ground surveying, equipment decontamination
and waste handing. Other activities, such as sample collection procedures are described in Section 3.0,

Environmental Sampling.
2.2 MOBILIZATION/DEMOBILIZATION

Following approval of this Work Plan, Halliburton NUS will prepare drilling and survey specifications, obtain
a drilling subcontractor, and begin mobilization activities. All field tearr. members will review the Work Plan,
Health and Safety Plan (HASP), Quality Assurance Project Plan (QAPP), and NJDEPE sampling
procedures. In addition, a field team orientation meeting will be held to familiarize personnel with the scope

of the field activities and health and safety concerns and requirements,

The Field Operations Leader (FOL) will coordinate the mobilization activities upon arrival at the station.
The FOL will also make any equipment purchases required to conduct the field investigation. The
equipment required for the field activities will be loaded in Pittsburgh, Pennsylvania and driven to the site
by the FOL and a technician/geologist. After field activities are completed, the FOL will demobilize the
equipment and drive back to Pittsburgh. Additional project personnel will be utilized in the field as

necessary to efficiently perform all contractor oversight and investigation/sample collection work.
23 BOREHOLE DRILLING

Soil borings will be drilled at the station for installation of groundwater monitoring wells and to characterize
subsurface soil contamination. The hollow-stem auger drilling method will be used for advancing the soil
borings. During drilling operations of the overburden material, Standard Penetration Tests and split-spoon
sampling shall be performed. Drilling fluids will not be used during soil boring activities. A lithologic
description will be made of each split-spoon sample on a boring log. A complete log of each boring will
be maintained by field personnel in accordance with Halliburton NUS Standard Operating Procedure (SOP)
GH-1.5: Sections 5.2, 5.4, and 5.5. The Burmiester classification system will be used for lithologic
descriptions. A sample boring log is attached in Appendix A. At a minimum, the boring log will contain the

following information:
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. Sample numbers and types

. Sample depths

. Standard Penetration Test data

. Sample recovery/sample interval

. Soil density or cohesiveness

. Soil color and moisture

. Burmiester classification system material description and symbol

In addition, depths of changes in lithology, depth to water, organic vapor analyzer (OVA) or HNu readings,
drilling methods, and total depth of each borehole will be included on each boring log where applicable.
All pertinent data will be recorded by the field geologist on a boring log form, provided in Appendix A of
this report. Due to the relatively large volume of soil needed to fulfill multiple analytical parameters, 3-inch

interior diameter (1.D.) split-spoon samplers may be required at some sites.
24 MONITORING WELL CONSTRUCTION/INSTALLATION

Monitoring wells will be constructed of 2-inch 1.D. PVC flush-joint riser pipe and flush-joint factory slotted
well screen. Well screens will be 10 feet in length. The top of the screened interval will be positioned
approximately 2 feet above the stabilized water level in the boring. After the borings are drilled to the
desired depth (8-inch minimum diameter boring), the well screen and riser pipe will be installed through
the augers to the desired depth. Well screen slots shall be 0.01 inches. The size of sand pack selected
will be based on the slot size of each screen and the type of formation present. Figure 2-1 illustrates
typical monitoring well construction details. Hollow-stem augers will have a minimum 4%-inch inside
diameter to accommodate installation of casing, sandpack, and well seal materials. The annulus of the
boring around the well screen, and 2 to 3 feet above the well screen, will be backfilled with clean morie
sand (No. 20 to 30 U.S. Standard Sieve size). A bentonite pellet seal (minimum 2-foot thickness) will be
installed above the sand pack and allowed to hydrate as per the manufacturer's recommendations. The
remainder of the annulus, from the seal to the ground surface, will be backfilled with cement/bentonite grout
placed from the bottom of the boring (top of bentonite seal) using a tremie pipe. The depths of all backfill
materials will be constantly monitored during the well installation process by means of a weighted stainless-
steel or plastic tape. A monitoring well construction form will be completed for each monitoring well
installed. A sample well construction form is attached in Appendix A. Well installation will be conducted
in accordance with NJDEPE Field Sampling Procedure Manual and Halliburton NUS SOP GH-1.7.

A 6- to 8-inch-diameter protective steel casing equipped with a locking steel cap will be installed around

each well. The casing will be grouted a minimum of 3 feet into the ground and will have at least one drain
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hole positioned approximately 0.5 feet above the ground surface. A 0.5-foot-thick concrete apron
measuring 2 feet by 2 feet will be constructed equally portioned around the casing of each well. Upon

completion of groundwater sampling, all monitoring wells will be locked and will be keyed alike.

if extremely shaliow water table conditions are encountered [water at less than 5 ft below ground surface
(bgs)] similar well construction techniques will be used as listed above. The minimum thickness of
bentonite (2 feet) and cement/bentonite grout (3 feet) will be maintained to keep the well seal intact, and
to assure well integrity and strength. In this case the well screen may not intersect the water table because
the top of the well screen may be submerged. This well construction technique will be used only if

necessary in low-lying areas or in wetland areas.
25 WELL DEVELOPMENT

The monitoring wells will be developed after installation to remove fine-grain material from the area around
the well screens and to remove drill cuitings and residual fluids from the formation surrounding the
monitored interval of the boring. Wells will be developed by bailing and surging or by pumping, as
determined by the field geologist. Wells will not be developed by bailing only. Wells will be developed until
water removed is visibly clear of suspended solids. Wells will be continuously developed for an estimated
duration of 1 hour. Wells will be allowed to stabilize for 2 weeks (14 days) before sampling, as noted in
the NJDEPE Field Sampling Procedures Manual.

26 SURVEYING

All monitoring wells will be surveyed for elevation and location following installation. Horizontal locations
will be surveyed for all other sample locations. Existing survey monuments within NWS Earle may be
utilized as reference points. As an alternative, a Global Positioning System (GPS) may be required to
establish survey control. Horizontal locations will be surveyed to the nearest 0.10 foot. Vertical elevations
will be referenced to the 1929 North American Datum and be surveyed to the nearest 0.01 foot at the
measuring point where the uncapped riser pipe is notched. Ground surface elevations and the top of the

protective casing will also be surveyed to the nearest 0.01 foot.
27 TEST PITS

Test pits will be excavated at landfill sites to visually define and characterize the extent of fill at these
locations. Test pit excavations will not be sampled, although the contents of the fill will be described. All
excavated material removed from the test pit will be placed on a tarp or plastic sheet to prevent

contamination of surface soil. After test pit activities are completed, the excavated material will be used
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as backfill and a wooden stake will be positioned at each end of the pit for determining location during site
survey work. All test pits will be filled in immediately after a test pit log is completed. A photo log will be
made of all test pit activities which will show depth of fill, type of fill material and any landfill/clean fill contact
that may be encountered. Test pits will be excavated in accordance with the NJDEPE Field Sampling
Procedures Manual and Halliburton NUS SOP GH-1.8 Section 5.0. Test pit log forms are included in
Appendix A of this report.

2.8 DECONTAMINATION

Field sampling equipment will be decontaminated prior to use at the first location and between successive
drilling and sampling locations. This equipment includes drilling rigs, downhole tools, augers, well casing
and screens, and all sampling equipment. Decontamination of the drill rig will be limited to that portion of
the equipment that may be expected to come into contact with or be located directly over the sample

'ocations.

2.8.1 Major Equipment

All downhole drilling equipment, backhoes and sampling tools shall be steam cleaned prior to beginning
work, between well borings or test pits, any time the drilling rig leaves the site prior to completing a boring,
and at the completion of the project. In addition, well casing and screens shall be steam cleaned prior to
being installed into the borings unless these materials are certified by the manufacturer to be free of
contaminants and have not been removed from the original manufacturers sealed packaging at the time

of installation.

These decontamination operations will consist of washing the equipment using a high-pressure steam
wash, The backhoe bucket and arm will be thoroughly decontaminated by steam cleaning prior to use and
between test pit locations. All decontamination activities will take place at a location determined during
mobilization. A decontamination pad will be constructed at this location. After the decontamination pad
is constructed, all drilling rig decontamination will be performed at the decontamination pad. All
decontamination water will be collected and containerized. The Station will provide a suitable location for
decontamination operations along with potable water and electricity. Additional requirements for drilling

equipment decontamination can be found in Halliburton NUS SOP GH-1.6: Section 5.

2.8.2 Sampling Equipment

All sampling equipment used for collecting samples will be decontaminated both prior to beginning field

sampling and between samples. The following decontamination steps will be taken:

WP51\WNAVY0422\R-51-5-6-21 2.5



. Alconox or liquinox detergent wash

. Potable water rinse

. Distilled or Deionized water rinse'

. 10% Nitric acid (ultra pure) rinse diluted with deionized water® (when sampling metals)

. Distilled or Deionized water rinse

. Methanol followed by hexane rinse of pesticide grade or better (when sampling organics,

pesticides or PCBs)

. Distilled or Deionized water rinse in a quantity of at least 5 times the volume of the
previous solvent (when sampling organics, pesticides or PCBs)

. Total air dry

. Wrap in aluminum foil.

Field analytical equipment such as pH, conductivity, turbidity, dissolved oxygen, and temperature instrument
probes will be rinsed first with demonstrated analyte-free water, then with the sample liquid. All
decontamination activities will be performed over a container, and fluids will be containerized for proper

disposal.

While performing the decontamination procedure, phthalate-free gloves will be used to prevent phthalate

contamination of the sampling equipment by interaction between the gloves and the organic solvent.

29 WASTE HANDLING

Development, purge, decontamination, and steam-cleaning fluids will be collected, containerized, and stored
on site in DOT-approved (Specification 17-C), 55-gallon drums when necessary and in accordance with
state and EPA guidance regarding the disposition of investigation derived waste. . All drill cuttings will also
be collected and stored on site in the DOT-approved drums where required. All drums will be sealed and
labeled with drum contents (soil cuttings, decontamination fluid, etc.), well/lboring number, and date. NWS
Earle will take possession of the drums upon project completion and will determine whether offsite disposal
and/or treatment is required after receiving analytical results from the sampling. Material derived from

excavation of test pits will be placed back in the excavated area.

1 NJDEPE may require specific lot numbers from containers or analytical verification that distilled or
deionized waters meet specifications, therefore deionized water lot numbers will be noted in the
field notebook during sampling activities.

2 When decontaminating carbon steel split-spoons, the nitric acid rinse should be lowered to a
concentration of 1% to reduce the possibility of leaching metals from the spoon itself.
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210 GROUNDWATER ELEVATION MEASUREMENT

Groundwater elevations will be recorded from all ex’isting and newly installed monitoring wells to define local
and regional groundwater flow directions. Two rounds of groundwater elevations will be collected, one
following completion of all new monitoring well installations, and one at the conclusion of field activities.
Groundwater elevations will be recorded according to procedures outlined in the NJDEPE Field Sampling
Procedures Manual and HNUS SOP GH-2.5. Elevations will be recorded using an electronic water-level
indicator and will be noted to the nearest 0.01 foot. Synoptic groundwater elevations will be collected on
an area-wide basis during a period of consistent weather and atmosphetric conditions to minimize these

effects on survey results.
2.11  SITE MAPPING

A general evaluation of each site will be made for comparison with existing site-specific drawings and
determination will be made regarding the need for site surveying and mapping activities. The existing site
maps are based on horizontal locations of significant site features such as building corners, previous
sampling locations, site boundaries etc. All newly installed wells and sample points will be added to site
maps, and any additional surveying and mapping activities will be used to improve the quality and accuracy
of the site-specific drawings. In addition, a detailed mapping effort will be performed in association with
the Rl. This effort will incorporate information available in both Geographical Information Systems (GIS)
and Intergraph formats. Surface features including topography, surface drainage/watershed boundaries,

wetlands, and cultural features will be provided as overlays to the NWS Earle Base maps.
212 WELL SURVEY

As part of the RI effort the Navy will complete an updated groundwater well survey. This survey will focus

onh municipal and residential wells located within.a 1 mile radius of the NWS Earle property boundary.
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3.0 ENVIRONMENTAL SAMPLING

3.1 SAMPLE ANALYSIS SUMMARY

Samples collected at the station will be submitted for the laboratory analyses as presented in Tables 3-1
and 3-2. These tables indicate the analytical parameters, preservation methods, holding times, bottle
requirements, and analytical methods for each sample. Number and type of associated field quality control
samples are also provided. Table 3-3 summarizes the sampling program for all sites being investigated
within this RI.

3.2 SAMPLING PROCEDURES

This section discusses the procedures for performing environmental sampling at the NWS Earle station.
Sampling to be performed at the station includes groundwater, surface soil, subsurface soil, surface water,
and sediment. Other activities include drum sampling, soil-gas surveys, and groundwater collection using
hydropunch sampling. All sampling procedures will be consistent with the New Jersey Department of
Environmental Protection and Energy (NJDEPE) Field Sampling Procedures Manual. Halliburton NUS
Standard Operating Procedures (SOPs) and relevant NJDEPE procedures have been included in the
appendices of this report to provide field sampling personnel with a generalized description of each
sampling activity. Note that the NJDEPE Field Sampling Procedures Manual will overrule Halliburton NUS
SOPs in regards to specific sampling practices. Field personnel will become familiar with the relevant

sections of the NJDEPE Field Sampling Procedures Manual prior to beginning field activities.

3.2.1 Subsurface Soil Sampling

Subsurface soil samples will be collected from soil borings and hand auger borings. Soil samples will be
collected in accordance with the NJDEPE Field Sampling Procedures Manual and relevant Halliburton NUS
SOP GH-1.3. Soil compositing will not take place. All samples obtained from the boreholes shall be
monitored with an organic vapor monitor when sampling for volatile organic compounds (VOCs) or
semivolatiles (SVOC). Soil samples collected for volatile and semivolatile analysis will be taken and bottled
first. Individual samples collected for metals analysis will be homogenized prior to filling the sample bottle.
At Sites 24 and 25, sampling for residual lead contamination below the zone of lead projectile accumulation
will be performed by removing surficial material to a depth below the zone of lead fragment accumulation
and then advancing a shallow boring with a hand auger below the lead fragment zone for collection of a

soil sample.
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NWS EARLE, COLTS NECK, NEW JERSEY

s

TABLE 3-1
ANALYTICAL PROGRAM

. . . . Total No.
o No. of Trip Equipment Field Field
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® 3 of
amples
SITE 1 (ORDNANCE DEMILITARIZATION SITE)
) . CLP SOW Groundwater 12 1 1 2 1 17
TCL Volatile Organic Compounds
g P OLMo01.8 Soil 20 NA 1 0 1 22
TCL Semivolatile Organic CLP SOW
Compounds OLMO1 8 Groundwater 12 NA -1 2 1 16
.. CLP SOW
TCL Pesticide Compounds OLMo01.8 Groundwater 12 NA 0 0 1 13
TAL Metals CLP SOW Groundwater 4 NA 1 2 1 8
ILMo02.1 Soil 20 NA 1 0 1 22
G dwat 12 NA 1 2 1 16
Explosives®” SW-846 8330 r?un water
Soil 20 NA 1 0 1 22
Nitrate-Nitrite, COD, BOD, and ® Groundwater 12 NA 1 0 1 14
TOC
G dwat 12 NA 1 2 1 16
Total Petroleum Hydrocarbons EPA 418.1 rc-mn water
(TPH) Soil 20 NA 1 0 1 22
Nitrate-Nitrite Soil 20 NA 1 0 1 22
SITE 2 (ACTIVE ORDNANCE DEMILITARIZATION SITE)
. . CLP SOW
TCL Volatile Organic Compounds OLMO1 8 Groundwater 7 1 1 2 1 12
TCL Semivolatile Organic CLP sow Groundwater 7 NA 1 2 1 11
Compounds OLMO01.8 Soil 8 NA 1 0 1 10
CLP SOW Groundwater 7 NA 1 2 1 11
I
TAL Metals ILM02.1 Soi 8 NA 1 0 1 10
Explosi SW-846 8330 Groundwater 7 NA 1 2 1 1
xprosives Soil 8 NA 1 0 1 10
Chromium® SW-846 7195 Soil 8 NA 1 0 1 10
romitm i Groundwater 7 NA 1 2 1 11
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

, . . . Total No.
No. of Trip Equipment Field Field
(1)
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® of
Samples
SITE 3 (LANDFILL SOUTHWEST OF "F" GROUP)
. . CLP SOW Groundwater 7 1 0 0 1 9
TCL Volatile Organic Compounds
g P OLMo1.8 Soil 1 0 0 ) 0 1
TCL Semivolatile Organic CLP SOW Groundwater 7 NA 0 0 1. 8
Compounds OLMO1.8 Soil 1 NA 0 0 0 1
Groundwat 7 NA 0 0 1 8
TAL Metals CLP SOW - water -
ILMO02.1 Soil 1 NA 0 0 0 1
. CLP SOW Groundwater 7 NA 0 0 1 P
TCL Pesticide Compounds
Pt OLMo1.8 Soil 1 NA 0 0 0 1
SITE 4 (LANDFILL WEST OF "D" GROUP)
CLP SOW Groundwater 12 1 1 0 1 15
TCL Volatile Organic Compounds OLMO1 8 Surface Water 4 1 0 0 1 6
Soil 1 1 0 0 1 2
TeLs atile O CLP SOW Groundwater 12 NA 1 0 1 15
emivolatile Organic
Compounds OLMO1.8 Surface Water 4 NA 0 0 1 5
Soil 1 NA 0 0 1 2
LP SOW Groundwater 9 NA 1 0 1 1
C
TAL Metals ILM02.1 Surface Water 4 NA 0 0 1 5
Soil 1 NA 0 0 1 2
CLP SOW '
TCL PCBs OLMO01.8 Surface Water 4 NA 0 0 1 5
Landfill Parameters: Groundwater 12 NA 0 0 1 13
includes nitrate-nitrite, ammonia, ) 5
COD, BOD, TOC, chloride, sulfate, Surface Water | 4 NA 0 !
and phosphate. Soil NA 0 1
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . . Total No.
M No. of Trip Equipment Field Field
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® of
Samples
SITE 5 (LANDFILL WEST OF ARMY BARRICADES)
. . CLP SOW
TCL Volatile Organic Compounds OLMO01.8 Groundwater 15 1 1 0 2 19
CLP SOW
TAL Metals ILMO2.1 Groundwater 8 NA 1 0 2 11
Landfill Parameters:
includes nitrate-nitrite, ammonia, ®
turbidity, COD, BOD, TOC, Groundwater 8 NA 0 0 1 9
chloride, sulfate, and phosphate.
SITE 6 (LANDFILL WEST OF NORMANDY ROAD)
Groundwater 4 1 1 0 1 7
TCL Volatile Organic Compounds gtiﬂg 1OE\;N Surface Water 6 0 0 0 0 6
' Sediment 6 0 1 0 1 8
ToLs atile O GLP SOW Groundwater 4 " NA 1 0 1 6
emivolatile Organic
Compounds OLM01.8 Surface Water 6 NA 0 0 0 6
Sediment 6 NA 1 0 1 8
Groundwater 4 NA 1 0 1 6
TAL Metals I(l:_llillpozs ?W Surface Water 6 NA 0 0 0 6
' Sediment 6 NA 1 0 1 8
.. CLP SOW Groundwater 4 NA 1 0 1 6
TCL Pesticide Compounds OLMO1 8 Sediment 6 NA " 5 1 P
Explosives SW-846 8330 | Groundwater 4 NA 1 0 1 6
!_andﬁll Pa_rametqrs_: _ Groundwater 4 NA 1 0 1 6
includes nitrate-nitrite, ammonia, )
turbidity, COD, BOD, TOC,
chloride, sulfate, and phosphate. Surface Water 6 NA 1 0 ! 8
Total Organic Carbon SW-846 9060 | Sediment 6 NA 0 0 1 7
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . ) . Total No.
No. of Trip Equipment Field Field
M
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® of
Samples
SITE 6 (LANDFILL WEST OF NORMANDY ROAD) (continued)
- o ' ASTM D421 .
Grain Size D422 Sediment 6 NA 0 0 0 6
Hardness E 130-2 Surface Water 6 NA 1 1 1 9
SITE 7 (LANDFILL SOUTH OF "P" BARRICADES)
. ) CLP SOW Groundwater 5 1 0 0 1 7
TCL Volatile Organic Compounds OLMO1 8 Soil " NA " o 5 >
CLP SOW Groundwater 5 NA 0 0 1 6
TAL Metal
- Metals ILM02.1 Soil 1 NA 0 0 1 2
_Landﬁll Pa_ramete_rs_: . Groundwater 5 NA 0 0 1 6
includes nitrate-nitrite, ammonia, ®
turbidity, COD, BOD, TOC, .
chloride, sulfate, and phosphate. Soil 1 NA 0 0 1 2
SITE 9 (LANDFILL SOUTHEAST OF "P" BARRICADES)
. . CLP SOW Surface Water 4 1 1 0 1 7
TCL Volatlle Organic Compounds OLMO1.8 Sodiart 3 o " o ” 5
TCL Semivolatile Organic CLP SOW Surface Water 4 NA 0 0 0 4
Compounds OLMo1.8 Sediment 3 NA 1 0 1 5
. CLP SOW Surface Water 4 NA 1 0 1 6
TCL Pesticide Compounds OLMO1.8 Sediment 3 NA 1 0 1 5
Total Petroleum Hydrocarbons EPA 418.1 Surface Water 3 NA 1 1 1 6
(TPH) ' Sediment 3 NA 1 0 1 5
. CLP SOW Surface Water 4 NA 1 0 1 6
TAL Metals/Cyanide ILM02.1 Sodimant 3 NA 1 0 1 5
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. ' . . . Total No
No. of Tri Equipment Field Field )
" P quip
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks | Duplicates® 3 of
amples
SITE 10 (SCRAP METAL LANDFILL)
. . CLP SOW
TCL Volatile Organic compounds OLMO1.8 Groundwater 7 1 0 0 1 9
CLP SOwW
TAL Metals ILM02.1 Groundwater 7 NA 0 0 1 8
Landfill Parameters:
includes nitrate-nitrite, ammonia, ®
COD, BOD, TOC, chloride, sulfate, Groundwater 7 NA 0 0 ! 8
and phosphate.
SITE 11 (CONTRACT ORDNANCE DISPOSAL AREA)
TCL Volatile Organic Compounds 8}::;(?10:\’ Groundwater 5 1 1 0 1 8
CLP SOW
TAL Metals ILMO2. 1 Groundwater 5 NA 1 0 1 7
SITE 12 (BATTERY STORAGE AREA)
Soil 3 1 0 0 1 5
TCL Volatile Organic Compounds gtz;ogv Surface Water 1 0 0 0 1 2
. Sediment 2 0 0 0 0 2
TeL s atile O GCLP SOW Soil 3 NA 0 0 1 4
emivolatile Organic LP
Compounds OLMO1.8 Surface Water 1 NA 0 0 1 2
Sediment 2 NA 0 0 0 2
SoW Soil 3 NA 0] 0 1 4
CLP
TAL Metals ILM02 1 Surface Water 1 NA 0 0 1 2
Sediment 2 NA 0 0 0] 2
Solil 3 NA 0 0 1 4
TCL Pesticide Compounds gt:’/l (? 10;N Surface Water 1 NA 0 0 1 2
' Sediment 2 NA 0 0 0 2

WP51\NAVY\0422\R-51-5-5-21

3-6

i i o



TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . . Total No.
No. of Trip Equipment Field Field
1
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks®” | Duplicates® of
Samples
SITE 13 (DEFENSE PROPERTY DISPOSAL OFFICE YARD)
, Groundwater 5 1 1 0 1 8
TCL Volatile Organic Compounds gt;g,'ogv Surface Water 3 1 0 0 0 4
' Sediment 3 0 1 0 1 5
ToLs tatile O OLP SOW Groundwater 5 NA 1 0 1 7
emivolatile Organic
Compounds OLMO1 8 Surface Water 3 NA 0 0 0 3
Sediment 3 NA 1 0 1 5
oLp SbW Groundwater 5 NA 1 0 1 7
TAL Metals ILM02.1 Surface Water 3 NA 0 0 0 3
Sediment 3 NA 1 0 1 5
Groundwater 5 NA 1 0 1 7
e CLP SOW
TCL Pesticide Compounds/PCBs OLMo01.8 Surface Water 3 NA 0 0 0 3
Sediment 3 NA 1 0 1 5
Groundwater 5 NA 1 0 1 7
Explosives SW-846 8330 | Surface Water 3 NA 0 0 0 3
Sediment 3 NA 1 0 1 5
Total Petroleum Hydrocarbons EPA 418.1 Surface Water 3 NA Y 0 1 4
(TPH) ' Sediment 3 NA 1 0 1 5
!._andfill Pa'ramete.rs_: ] Groundwater 5 NA 0 0 1 6
includes nitrate-nitrite, ammonia, 6)
COD, BOD, TOC, chloride, sulfate, Surface Water 3 NA 0 0 0 3
and phosphate.
Total Organic Carbon SW-846 9060 | Sediment "3 NA 0 0 1 4
. ASTM D421 .
3
Grain Size D422 Sediment 3 NA 0 0 0
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TABLE 3-1 (Continued)

ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . . Total No.
Parameter” Method | Sample Type | ol | pianks® | Finsaroe® | Blanke | Duplcates® |
amples
SITE 14 (MERCURY SPILL)
Mercury l(I:-_Il;/IP028. ?W g%gﬁ; 1 0 0 0 0 1
SITE 15 (SLUDGE DISPOSAL SITE)
Soil 6 1 1 0 1 9
TCL Volatile Organic Compounds gta;ogv Surface Water 2 0 1 0 1 4
Sediment 3 0 0 0 0 3
L ) Soil 6 NA 1 0 1 8
ggrlﬁ;f:lm :\j/;)latlle Organic gm;ogv Surface Water 2 NA 1 0 1 4
Sediment 3 NA 0 0 0 3
_ Soil 6 NA 1 0 1 8
TAL Metals ICI;_IRIIPO2S(1)W Surface Water 2 NA 1 0 1 4
Sediment 3 NA 0 0 0 3
Soil 6 NA 1 0 1 8
TCL Pesticide Compounds/PCBs gt;g 1O;N Surface Water 2 NA 1 0 1 4
Sediment 3 NA 0 0 0 3
Soil 6 NA 1 0 1 8
I.?;‘i‘_'*)':etm'e”m Hydrocarbons EPA 418.1 | Surface Water | 2 NA 1 0 1 4
Sediment 3 NA 0 0 0 3
SITE 16 (EPIC SITE F/ROUND HOUSE SITE)
Groundwater 4 1 0 0 1 6
TCL Volatile Organic Compounds gt;;ogv Soil 36 3 2 0 4 45
Sediment 8 1 1 0 1 11
_ . _ Groundwater 4 NA 0 0 1 5
o Somte O | Sp 0N (s N S W N R
Sediment 8 NA 1 0 1 10
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . . Total No.
Parameter'” Method Sample Type S':r(:{pcl);s Bl;:llfs‘z’ ER?:SI‘;;T;Eg Blzfli:“" Dupll:ifaI\?es‘m S of
amples

SITE 16 (EPIC SITE F/ROUND HOUSE SITE)
Groundwater 4 NA 0 0 1 5
TAL Metals CUSOW [soi 36 NA 2 0 4 42
Sediment 8 NA 1 0 1 10
CLP SOW Soil 36 NA 2 0 4 42
TOL PCBs OLMo1.8 Sediment 8 NA 1 0 1 10
Groundwater 4 NA 0 0 1 5
(T.;’;T_'I)Pem'e”m Hydrocarbons EPA 4181  |Sol 36 NA 2 0 4 42
Sediment 8 NA 1 0 1 10
Total Organic Carbon SW-846 9060 | Sediment 8 NA 0 0 0 8
Grain Size gi-zrgl D421 Sediment 8 NA 0 0 0 8

SITE 17 (LANDFILL)

Soil 2 1 1 0 1 5
) . CLP SOW Groundwater 4 1 0 0 1 6
TCL Volatile Organic Compounds OLM01.8 Surface Water 5 o 5 5 0 5
Sediment 6 0 0 0 1 7
Soil 2 NA 1 0 1 4
TCL Semivolatile Organic CLP SOW Groundwater 4 NA 0 Y 1 5
Compounds OLMo01.8 Surface Water 6 NA 0 0 0 6
Sediment 6 NA 0 0 1 7
Soll 2 NA 1 0 1 4
CLP SOW Groundwater 4 NA 0 0 1 5
TAL Metals |LI|§/|POZ-? Surface Water 6 NA 0 0 0 6
Sediment 6 NA 0 0 1 7
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE COLTS NECK, NEW JERSEY
_______ o e | No.of | Trip | Equipment | Field Field Total No.
Parameter VIStho Sampie TYPE | samples | Blanks® | Rinsates® | Blanks® | Duplicates® o
Samples
SITE 17 (LANDFILL) (continued)
TCL Pesticide Compounds CLP SOW Soi 2 NA ! 0 ! 4
OLMO01.8 Sediment 6 NA 0 0 1 7
Landiili Parameters:
includes nitrate-nitrite, ammonia, ®) Groundwater 4 NA 0 0 1 5
COD, BOD, TOC, chloride, sulfate, '
and phosohate © Surface Water 6 NA 0 0 0 6
a Pl IUDPII <.
Total Organic Carbon SW-846 9060 | Sediment 6 NA 0 0 0 8
Gr.-.in Size ASTM D421 o1 ._.-_.; ~n AlA n ~ ~ ~
D422 QEUIImern (o) NA v V) U o]
CLP SOW .
TCL PCBs OLM01.8 Soil 2 NA 1 0 1 4
SITE 19 (PAINT CHIP AND SLUDGE DISPOSAL AREA)
Groundwater 7 1 1 0 1 - 10
Soil 8 1 1 0 1 12
TCL Volatile Organic Compounds CLP ?’ O YV 2
OLMO1.8 Surface Water 1 0 0 0 1 2
Sediment 1 0 0 0 0 1
TCL Semivolatile Organic CLP SOW Surface Water 1 0 0 0 0 1
Compounds OLM01.8 Sediment 1 0 0 0 1 2
Groundwater 7 NA 1 0 1 9
TAL Metals CLP SOW Soil 9 NA 1 0 1 11
ILMO02.1 Surface Water 1 NA 1 0 1 3
Sediment i NA 0 0 0 1
6 SW 846 Soil 2 NA 0 0 0 2
Chromium®
7195 Groundwater 1 NA 0 0 0 1
TCL Pesticide Compounds CLP SOW Surface Water 1 NA 1 0 1 3
OLMo1.8 Sediment 1 NA 0 0 0 1
WP51\NAVY\0422\R-51-5-5-21 31
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

’ . . . . Total No.
No. of Trip Equipment Field Field
0]
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® 3 of
amples
SITE 20 (GRIT BLASTING AREA AT BUILDING 544)
Soil 8 1 1 0 1 11
TCL Volatile Organic Compounds gm;ogv Surface Water 2 1 1 0 1 5
Sediment 2 0 0 0 0 2
Aqueous
(Sepic) 1 0 0 0 0 1
Sludge
(Septic) 1 0 0 0 0 1
TCL S latile O CLP SOW S0l i NA 1 0 1 L
emivolatile Organic
Compounds OLMO1.8 Surface Water 2 NA 1 0 1 4
Sediment 2 NA 0 0 0 2
Aqueous
(Septic) 1 0 0 0 0 1
Sludge
(Septic) 1 0 0 0 0 1
Soil 8 NA 1 0 1 10
CLP SOW Surface Water 2 NA 1 0 1 4
TAL Metals ILM02.1 Sediment 2 NA 0 0 0 2
Aqueous
(Septic) 1 0 0 0 0 1
Sludge ‘ k
(Septic) 1 0 0 0 0 1
SITE 23 (PAINT DISPOSAL AREA)
Groundwater 3 1 1 0 1 6
. . CLP SOW Soil 7 1 1 0 1 10
TCL Volatile Organic Compounds OLMO1.8 Surface Water 5 » o 0 o 6
Sediment 5 0 0 0 1 6
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . . Total No.
Parameter™” Method Sample Type S':&'p?;s Bl;lrrr\fs‘z’ ER?::;?;S} Blglr?ll(i“" Dupllzifaktjes‘s) S of
amples
SITE 23 (PAINT DISPOSAL AREA) (continued)
Groundwater 3 NA 1 0 1 5
TCL Semivolatile Organic CLP SOW Soil 7 NA 1 0 1 9
Compounds OLMo1.8 Surface Water 5 NA 0 0 0 5
Sediment 5 NA 0 0 1 6
TAL Metals Groundwater 3 NA 1 0 1 5
CLP SOW Soil 7 NA 1 0 1 9
ILM02.1 Surface Water 5 NA 0 0 0 5
Sediment 5 NA 0 0 1 6
.. CLP sOw Groundwater 3 NA 1 0 1 5
TCL Pesticide Compounds OLMO1 8 Soi 7 NA ] 5 " S
TCL Pesticide Compounds CLP SOW Surface Water 5 NA 0 0 0 5
(continued) OLMoO1.8 Sediment 5 NA 0 0 1 6
Groundwater 3 NA 1 0 1 5
Explosives SW-846 8330 |2 ! NA ! 0 i 2
Surface Water 5 NA 0 0 0 5
Sediment 5 NA 0 0 1 6
SITE 24/25 (CLOSED PISTOL RANGES)
TAL Metals ﬁ_k/lpozs, ?W Soil 8 0 1 0 1 10
Nitrate-Nitrite R Soil NA 1 10
SITE 26 (EXPLOSIVE “D" WASHOUT AREA)
TCL Volatile Organic Compounds gl[;;ogv (Sacr:i)lundwater 2 : (1) g : :
Groundwater 5 NA 0 0 1 6
TAL Metals LMoz Soi 6 NA 1 0 1 8
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

' . . i i Total No
No. of Trip Equipment Field Field ’
m
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® of
Samples
SITE 26 (EXPLOSIVE "D" WASHOUT AREA) (continued)
G dwat 5 1 1 0 1 8
Explosives SW-846 8330 r(.)un water
Soil 6 NA 1 0 1 8
SITE 27 (PROJECTILE REFURBISHING AREA)
. . CLP SOW .
TCL Volatile Organic Compounds OLMO1 .8 Soil 9 1 0 0 1 11
TCL Semivolatile Organic CLP SOW .
Compounds OLMO01.8 Soil 9 NA 0 0 1 10
- CLP SsOW -
TAL Metals ILM02 1 Soil 9 NA 0 0 1 10
. CLP SOW . |
TCL Pesticide Compounds/PCBs OLMO01.8 Soil 9 NA 0 0 1 10
SITE 29 (PCB SPILL SITE)
. . CLP SOW
TCL Volatile Organic Compounds OLMO1.8 Groundwater 6 1 1 0 1 9
TCL Semivolatile Organic CLP SOW ' '
Compounds OLMO1 8 Groundwater 6 NA 1 0 1 8
' CLP SOW
TAL Metals ILMO02.1 Groundwater 6 NA 1 0] 1 8
CLP SOW Groundwater 6 NA 1 0 1 8
TCL PCBs OLMo01.8 Soil 2 NA 1 0 1 4
Total Petroleum Hydrocarbons EPA 418.1 Soil 2 NA 1 0 1 4
(TPH)
SITE L (MSC VAN PARKING LOT)
. . CLP SOW .
TCL Volatile Organic Compounds OLMO1.8 Sail 7 1 1 0 1 10
TCL Semivolatile Organic CLP SOwW . 9
Compounds OLMoO1.8 Soil 7 NA 1 0 1
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. . . Total No
No. of Trip Equipment Field Field )
M
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks® | Duplicates® of
Samples
SITE L (MSC VAN PARKING LOT) (continued)
CLP SOwW .
TAL Metals ILMO2.1 Soil 7 NA 1 0 1 9
. CLP SOW .
TCL Pesticide Compounds/PCBs OLMO1.8 Soil 7 NA 1 0 1 9
Total Petroleurn Hydrocarbons EPA 418.1 Soil 7 NA 1 0 1 9
(TPH)
SITE Q (FIRE FIGHTING SCHOOL)
TCL Volatile Organic Compounds Ps Soil 5 NA 1 0 1 7
CLP SOW -
OLMO1 8 Sediment 1 NA 1 0 1 3
Groundwater 4 1 1 0 1 7
TOL Semivolatile Organic OLMO1.8 Sediment 1 NA 1 0 1 3
Compounds
Groundwater 4 1 1 0 1 7
Total Petroleum Hydrocarbons Soil 1 N/A 0 0 0 1
(TPH) EPA 418.1 Sediment 1 N/A 1 0 1 3
Groundwater 4 1 1 0 1 7
BACKGROUND SAMPLES/WATERSHED SAMPLES
Groundwater 4 4 2 0 1 11
. . CLP SOW Soil 8 1 2 0 1 12
TCL Volatile Organic Compounds OLMO01.8 Surface Water 2 7 » 0 ] -
Sediment 4 0 1 0 1 6
Groundwater 4 NA 2 0 1 7
TCL Semivolatile Organic CLP SOW Soil 8 NA 2 0 1 11
Compounds OLMo1.8 Surface Water 4 NA 1 0 1 7
Sediment 4 NA 1 0 1 6
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM

NWS EARLE, COLTS NECK, NEW JERSEY

. L . . Total No.
No. of Tri Equipment Field Field
N P quip
Parameter Method Sample Type Samples | Blanks® | Rinsates® | Blanks" | Duplicates® S of
amples
BACKGROUND SAMPLES/WATERSHED SAMPLES (continued)
' Groundwater 4 NA 2 0 1 7
Soll 8 NA 2 11
TCL Pesticide Compounds/PCBs CLP SOW . 0 !
OLMo1.8 Surface Water 4 NA 0 0 0 22
Sediment 4 NA 0 0 0 22
Groundwater 4 NA 2 0 1 7
. Soil 8 NA 2 0 1 11
Explosives SW-846 8330
Surface Water 4 NA 0 0 0 22
Sediment 4 NA 0 0 0 22
Groundwater 4 NA 2 0 1 7
Soil 8 NA 2 0 1 11
Total Petroleum Hydrocarbons EPA 418.1 ol
(TPH) Surface Water 4 NA 0 0 0 22
Sediment 4 NA 0 0 0 22
Landfill Parameters: Grc.>undwater 4 NA 2 0 1 7
includes nitrate-nitrite, ammonia, © Soil 8 NA 0 0 0 8
COD, BOD, TOC, chloride, sulfate, Surface Water 4 NA 1 0 1 6
and phosphate. Sediment 4 NA 1 0 1 6
BACKGROUND SAMPLES/WATERSHED SAMPLES (continued)
Groundwater 4 NA 2 0 1 7
. CLP SOW Soil 8 NA 2 0 1 11
TAL Metals/Cyanide ILMO2.1 Surface Water 4 NA 2 0 2 26
: Sediment 4 NA 2 0 2 26
. ASTM D421 .
i 4
Grain Size D422 Sediment 4 NA 0 0 0
Hardness E130-2 Surface Water 4 NA NA NA 1 5
Mercury Soil Sediment 8 NA 0 0 0 8
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TABLE 3-1 (Continued)
ANALYTICAL PROGRAM
NWS EARLE, COLTS NECK, NEW JERSEY
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TAL - Target Analyte List; TOL - Target Compound List.

Trip Blanks - Samples which originate from analyte-free water taken from the laboratory to the
sampling site and returned to the laboratory with the volatile organic compound (VOC) samples.
One trip blank per cooler containing VOCs. Trip Blanks are analyzed for VOCs only.

Low flow pump will be used to obtain all groundwater samples. The rinsate blank indicated
represents demonstrated analyte-free water run through the sampling device before use and
collected as a rinsate. Equipment blanks will be collected and analyzed for each type of
non-dedicated sampling equipment used each day a decontamination event is carried out, not to
exceed one per day. Equipment rinsate blanks will be analyzed for the same suite of analytical
parameters as the associated environmental samples.

Obtained at a frequency of 1/source/event. Two water sources are applicable (deionized water and
potable water used for decontamination). All samples will be obtained in one field event.

Field Duplicates - A single sample split into two portions during a single act of sampling. Assesses
the overall precision of the sampling and analysis program. Obtained at a frequency of 10% of the
number of samples.

Landfill parameters analytical methods: nitrate-nitrite as (N), EPA 353.3; ammonia as (N), EPA
350.3; Chemical Oxygen Demand, EPA 410.1; Biochemical Oxygen Demand, SM 5210B; Total
Organic Carbon, EPA 415.1; chloride, EPA 325.2; phosphate as (P), EPA 365.4; sulfate, EPA
375.4.

Compound list for explosives includes the following: HMX, RDX, 1,3,5-Dinitrobenzene, 1,3-
Dinitrobenzene, Tetryl, 2,4,6-Trinitrotoluene, 2-6-Dinitrotoluene, 2,4-Dinitrotoluene, Picric Acid, and
Nitro cellulose/Nitro glycerin.

Not Applicable
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TABLE 3-2

SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
NWS EARLE, COLTS NECK, NEW JERSEY

Parameter

Sample Container

Container
Volume

Preservation

Maximum Holding Time®

Analytical Methodology®

AQUEOUS (GROUNDWATER AND SURFACE WATER)

TCL Volatile Organic

Glass, black phenolic

Cool to 4°C, dark,

14 days if preserved, if not

U.S. EPA-CLP SOW for Organic

lastic screw ca 40 mL reserved 7 days aromatics, | Analysis, Multi-Media, Multi-
C p X p’ p y 3 y ] )
ompounds Teflon-lined HClto pH < 2 14 days all other Concentration (Doc. #0OLMO01.8) 5/90
. . . . U.S. EPA-CLP SOW for Organic
TCL Semivolatil Amb - ; 9
Organie® Gompounds ,i,gde;agjaSS- Teflon 2000 mL | Cool to 4°C, dark | EXiraction 7y d:ys, analysis | Analysis, Multi-Media, Multi-
4 Concentration (Doc. #OLM01.8) 5/90
TCL Pesticides and . . . U.S. EPA-CLP SOW for Organic
Pplychlorinated ;?r:gl;eéa%ass, Teflon 2000 ml. | Cool to 4°C, dark Eﬁ:ﬁﬂ%ﬂ d-; dsays, analysis Analysis, Multi-Media, Multi-
Biphenyls® (PCBs) Y Concentration (Doc. #OLM01.8) 5/90
N . ) . U.S. EPA-CLP SOW for Organic
TCL Pesticides only® fi\r:gzecrag'ass' Teflon 1000 mL | Cool to 4°C, dark Eﬁ";ﬁfz‘(’)" |7 days; analysis | Analysis, Multi-Media, Muli-
P y Concentration (Doc. #0LMO01.8) 5/90
) i . . . U.S. EPA-CLP SOW for Organic
g?t;dlyscz'fég:)‘e:m o | proprdiass, Teflom | 4000 mL | Goolto 4°C, dark | EXiraction 7 days; analysis | Anaycie, Mult-Media, Muti
pheny y P y Concentration (Doc. #01.M01.8) 5/90
o Analysis within 180 days of | U.S. EPA-CLP SOW for Inorganic
TAL Metals Plzz?(t:hg;ene IZ Z?if'liner 1000 mL goo:_'ti‘; C. HNOs3 sample collection; mercury | Analysis, Multi-Media, Multi-
p P. P P 28 days Concentration (Doc. #ILM02.1)
o ’ U.S. EPA-CLP SOW for Inorganic
Cyanide Plo lytt.athylene lb o?le,r 1000 mL t%oo':tc;zi; 2%; Na OH 14 days Analysis, Multi-Media, Multi-
plastic cap, plastic finer P Concentration (Doc. #ILM02.1)
Explosives” Glass, Teflon-lined cap | 1000 mL | Cool to 4°C, dark Sxtract 7 days; Apaly5|s 40 SW-846 Method 8330
ays after extraction
Total Petroleum H,S0, to pH <2;
Hydrocarbons (TPH) Glass 1000 mL Cool 10 4°C 28 days EPA Method 418.1
Ammonia (as N) Polyethylene or Glass 400 mL Cool to 4°C, H,SO, 28 days EPA Method 350.3

topH<2
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TABLE 3-2 (Continued)

SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
NWS EARLE, COLTS NECK, NEW JERSEY

Parameter Sample Container C\(;glt::::r Preservation® Maximum Holding Time® Analytical Methodology®
AQUEOUS (GROUNDWATER AND SURFACE WATER) (continued)
g?&girgl?gg%);ygzgy Polyethylene or Glass 1000 mL | Cool to 4°C 48 hours Standard Method (SM) 5210B
Chemical Oxygen Cool to 4°C, H,SO
Demand (COD)® Iiolyethylene or Glass 50 mL fo pH < 2 274 | 28 days EPA 410.1
Chloride® Polyethylene or Glass 50 mL | Cool to 4°C 28 days EPA 325.2
Nitrate-Nitrite (as N)® Polyethylene or Glass 100 mL gosll_'t(: zgc, HS0, | 59 days EPA 353.3
. o petroleum based 3 days;
Total %r ganic Carbon Polyethylene or Glass 25 mL Cool to 4°C, H,SO, non-petroleum based 24 EPA 4151
(TOC) topH<2 h
ours
Phosphate (as P)* Polyethylene or Glass 50 mL t%O::-ItZ ‘;OC’ HSO, | 58 days EPA 365.4
Sulfate (as SO,)® Polyethylene or Glass 50 mL | Cool to 4°C 28 days EPA 375.4
Turbidity® ‘ Polyethylene or Glass 100 mL | Cool to 4°C 48 hours EPA 180.1
SOLID (SURFACE SOIL, SUBSURFACE SOIL, AND SEDIMENT)
. . U.S. EPA-CLP SOW for Organic
LoL Volatile Organie | Glass, polypropylene 1 120mL | Cool to 4°C, dark | 10 days Analysis, Multi-Media, Multi-
po cap, white 0 ' Concentration (Doc. #OLMO01.8) 5/90
. . . , ] U.S. EPA-CLP SOW for Organic
'(I;CL Semzlolatlle Organic f.\ml;er glass, Teflon- 1000 mL | Gool to 4°C, dark Sxtract 7 days; Analyze 40 Analysis, Multi-Media, Multi-
ompounas ined cap ays Concentration (Doc. #0LM01.8) 5/90
TCL Pesticides and . U.S. EPA-CLP SOW for Organic
Polychlorinated Il:\mkc)‘er glass, Teflon- 2000 mL | Cool to 4°C, dark E:[r:d 7 days; Analyze 40 Analysis, Multi-Media, Multi-
Biphenyls (PCBs) ined cap y Concentration (Doc. #0OLM01.8) 5/90
Chromium*® Polyethylene or Glass 400 mL | Cool to 4°C, dark 24 hours SW-846 3rd Edition, Vol. 1A; 7195
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TABLE 3-2 (Continued)
SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES

RILASES AP P sl T RIFALS AIFLIAr

NWS EARLE, COLTS NECK, NEW JERSEY

Parameter Sample Container C\(;Sltfr'::r Preservation” Maximum Holding Time® Analytical Methodology®
SOLID (SURFACE SOIL, SUBSURFACE SOIL, AND SEDIMENT) (continued)
. U.S. EPA-CLP SOW for Organic
TCL Pesticides only ;mze;ag'ass' Teflon- 1 4600 mL | Cool to 4°C, dark 5;‘":“" 7 days; Analyze 40 | 51 cis. Multi-Media, Mutti-
P y Concentration (Doc. #OLM01.8) 5/90
. ' . . U.S. EPA-CLP SOW for Organic
;?I;];dlys C?I!%Igz)t?nl fi\r::\el;e;aglass, Teflon 1000 mL | Cool to 4°C, dark S:trsact 7 days; Analyze 40 Analysis, Multi-Media, Multi-
pheny y P y Concentration (Doc. #0LM01.8) 5/90
Flint glass bottle, black Analyze within 180 days; U.S. EPA-CLP SOW for Inorganic
TAL Metals/Cyanide phenolic cap, 8 oz Cool to 4°C mercury 28 days; cyanide Analysis, Multi-Media, Multi-
polyethylene liner 14 days Concentration (Doc. #ILM02.1)
Selected TAL Metals Flint glass bottle, black U.S. EPA-CLP SOW for Inorganic
(Lead, Zinc, Copper, phenolic cap, 8oz Cool to 4°C Analyze within 180 days Analysis, Multi-Media, Multi-
Chromium, Cadmium) polyethylene liner Concentration (Doc. #ILM02.1)
» Flint glass bottle, black U.S. EPA-CLP SOW for Inorganic
Mercury only phenolic cap, 40z Cool to 4°C 28 days Analysis, Multi-Media, Multi-
polyethylene liner Concentration (Doc. #ILM02.1)
Total Organic Carbon Clear wide mouth 4 0z Cool to 4°C 14 days Lloyde Kahn Method
(TOC) glass
Grain Size 4 Clear wide mouth 320z | None None ASTM D421, D422
glass jars
Technical Report EPA/CE-81-1
. - Clear wide mouth o Procedures for Handling and
Nitrate-Nitrite glass 4oz Cool to 4°C 28 days Chemical Analysis of Sediment and
Water Samples
Extract using extraction procedure in
Total Petroleum Wide mouth glass 40z Cool to 4°C 28 days SW-846 Method 9071 followed by
Hydrocarbons (TPH) analysis using EPA Method 418.1
Explosives™ Wide mouth glass 8 oz Cool to 4°C ;cfgasl;;)isextract; 40 days | q\y.846 Method 8330
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TABLE 3-2 (Continued)
SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
NWS EARLE, COLTS NECK, NEW JERSEY

o Na,S,0, = Sodium Thiosulfate, Cl, = Chlorine, HCl = Hydrochloric acid, NaOH = Sodium
Hydroxide.
@ All Methodolgies recommended by "New Jersey Department of Environmental Protection and

Energy (NJDEPE) Field Sampling Procedures Manual' May 1992 and 40 CFR 136.3. Except
Explosives method U.S. EPA SW-846 Method 8330, Total Organic Carbon (TOC) U.S. EPA SW- -
846 Method 9060, and Grain Size ASTM Methods D421 and D422.

@ Chloride, sulfate, and turbidity can be collected for analysis in one bottle. A volume of 500 mL
is needed for all.
“ Chemical oxygen demand (COD), Nitrate-nitrite as (N), total organic carbon (TOC), and phosphate

as (P) can all be collected in the same container. A volume of 500 mL is needed to perform all
analyses listed.

® Maximum holding times refer to the period from sample collection to analysis (technical holding
time).
© Additionally CaCO, (Calcium Carbonate) must be added in the presence of sulfide, and 0.6g of

ascorbic acid must be added in the presence of chlorine. Kl starch paper may be used to test for
chiorine. The procedure is detailed in Halliburton NUS SOP SF-1.2.

i Compound list for explosives includes the following: HMX, RDX, 1,3,5-Dinitrobenzene, 1,3-
Dinitrobenzene, Tetryl, 2,4,6-Trinitrotoluene, 2-6-Dinitrotoluene, 2,4-Dinitrotoluene, Picric Acid, and
Nitro cellulose/Nitro glycerin.

@ Field personnel must collect one out of every 20 samples in triplicate volume in order for the
laboratory to perform matrix spike and matrix spike duplicate analysis.
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TABLE 3-3

SUMMARY OF FIELD ACTIVITIES AND ANALYTICAL SAMPLES AT EACH SITE
NWS EARLE, COLTS NECK, NEW JERSEY

Field Activity

Analytical Samples®

Site Soail Mon‘1Ai,toring Hydro- | Test | Locate | Subsurface | Surface | Groundwater Surface Sediment Soil
Boring Installea::ion punch | Pits | Seeps Soil Soil Sample Sv:::at;:e Sample St?ra\‘rsey

Site 1, Ordnance Demo Range 10 1 8 20 12 o - -
Site 2, Active Ordnance Demo Range --- --- - --- --- - 8 - - -
Site 3, Landfill SW of "F" Group - --- - 2 - - 1 - - Yes
Site 4, Landfill West of "D" Group —— 3 3 Yes - 12 4 1
Site 5, Landfill West of Army Barricades --- --- 7 - - - -— 15 - - -—
Site 6, Landfill West of Normandy Road - - --- Yes . 4 6 6
Site 7, Landfill South of "P" Barricades -— -— -— -— -— 1 5 -—- -
Site 9, Landfill SE of "P" Barricades - - --- 2 Yes - -— - 4 3 -
Site 10, Scrap Metal Landfill - - - - -—- - 7 -— -—
Site 11, Contract Ordnance Disposal Area - - - - - - 5 - - -
Site 12, Battery Acid Spill Site - e - - - 3 - 2 -
Site 13, Defense Property Disposal Yard - 5 -—- 2 - 5 3 3
Site 14, DRMO Warehouse . . . i . . 1 . . . .
(Mercury -Spill)
Site 15, Sludge Disposal Near Waterfront 4 . . . 4 2 . 2 3
S Gate
Site 16, Diesel Line to Building C-50 20 4 - - 32 4 - Yes
Site 17, Disposal Site at Waterfront - - --- --- Yes --- 6 ---
(SButIzCel ;_gégi‘)m Sludge Disposal Site 4 1 . . 5 4 7 1 1 —
Site 20, Grit Blast Disposal Area 3 . o 3 5 o 2 2 —
(Bldg. 544)
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TABLE 3-3 (Continued)

SUMMARY OF FIELD ACTIVITIES AND ANALYTICAL SAMPLES AT EACH SITE

NWS EARLE, COLTS NECK, NEW JERSEY

Field Activity Analytical Samples"
Site Soil Mow:l:mg Hydro- | Test | Locate | Subsurface | Surface | Groundwater s&:fecr ® | sediment (S;‘:g
Boring Installation punch | Pits | Seeps Soil Soil Sample Sample Sample Survey

Site 22, Paint Sludge Disposal Site n . N . . . N N L .
(Bldg. D-2)

Site 23, Paint Sludge Disposal Site —
(Bldg. D-5) 3 3 6 3 5 5

Site 24, Closed Pistol Range - - - - - - -
Site 25, Closed Pistol Range -- — - - - - - - -
Site 26, Explosive "D" Washout Area N . -

(Bldg. GB-1) 4 1 6 5 Yes
Site 27, Projectile Refurbishing Area 3 - 9 - - - - -
Site 29, PCB Spill Site (Bldg. C-16) 2 2 6
Site L, MSC Van Parking Lot - -— - - “mn - 7 - - -
Site Q, Firefighting School 3 3 - - 3 - - -
Background/Watershed 4 4 -— - 4 4 4 22 22 -
TOTAL 72 27 18 6 4 89 34 97 55 62 3
1 Does not include QA samples.
2 Activity may be performed pending groundwater sample resuilts.
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Due to the relatively large volume of soil sample needed to fulfili multiple analytical parameters, it is
probable that 3-inch L.D. split-spoon samplers will be required at some sites where subsurface soils are
collected. Split-spoon samplers will be decontaminated between samples as described in Section 2.8.2.

Sample handling and chain-of-custody requirements are addressed in Section 3.4.

3.2.2 Surface Soil Sampling

Surface soils will be collected in accordance with the NJDEPE Field Sampling Procedures Manual and
relevant Halliburton NUS SOP GH-1.3. Soil compositing will not take place. Soil samples will be collected
using stainless-steel trowels and stainless-steel sampling bowls. All samples (except VOAs and SVOCs)
will be homogenized prior to filling the required sample containers. Soil samples collected for volatile and
semivolatile analysis will be taken and bottled first. Individual samples oollected‘for metals analysis will be

homogenized prior to filling the sample bottle.
All stainless-steel sampling equipment utilized during sampling will be decontaminated between samples
as described in Section 2.8.2. All pertinent field data will be recorded using the appropriate sample log

sheet and the field log book. Sample handling and preservation requirements are shown in Table 3-2.

3.2.3 Groundwater Sampling

Groundwater samples will be obtained from all newly installed groundwater monitoring wells and all existing
monitoring wells present at each site. Groundwater sampling will be conducted in accordance with the
USEPA Region | Groundwater Sampling Procedure Low Flow Purge and Sampling (Draft Final) included
in Appendix B-1. Monitor wells will not be sampled prior o 14 calendar days after development (or

redevelopment).

Prior to obtaining samples, water levels will be measured and the wells will be purged using a low-flow
pump to reduce turbidity. This technique allows for representative metals samples to be collected. The
well will be purged until groundwater parameters (temperature, pH, conductivity, turbidity) stabilize within
acceptable limits. Care will be taken to avoid overpumping or pumping the well to dryness. General

guidelines for monitoring well purging are ‘as follows:

° Dedicated polyethylene (PE) tubing will be used for each well.

. Wells will not be purged to dryness and will not be purged at a rate greater than the rate

at which the well was developed.
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Field measurements of pH, temperature, dissolved oxygen and specific conductance will

be taken for each well volume during purging.

Hand bailing is the least recommended method of well purging and will not be used unless

no other method can be utilized.

Following well purging, sampling will begin using the following guidelines:

The time lapse between purging and sampling will not exceed 2 hours.

Sampling for volatile organic compounds (VOCs) and semivolatile organic compounds
(SVOCs) will be performed first using dedicated low flow sampling pumps and dedicated

sample collection tubing.

All samples other than VOCs and SVOCs will then be collected using the low-flow

sampling method to reduce turbidity. No filtered metals samples will be collected.

Samples will be collected for analysis in the following order: VOCs, SVOCs, polychlorinated
biphenyls (PCBs), pesticides, total metals, cyanide, chromium*®, TPH, explosives, sulfate

and chloride, nitrate-nitrite, ammonia (nitrogen), and other landfill parameters.’

The appropriate sample bottles for analysis, and the sample will then be preserved as specified in

Table 3-2. If pre-preserved bottles are used, the field sampling team must check pH to assure the sample

is properly preserved and the field team must be prepared to add additional preservatives if necessary.

The groundwater sample log sheet for each well will contain, at a minimum, pH, temperature, dissolved

oxygen, specific conductance, color and turbidity (in NTUs). Well logs at appropriate locations (e.g.

waterfront) will also include salinity and Eh measurements. All pertinent field data shall be recorded using

the appropriate sample log sheet and the field log book (see Halliburton NUS SOP SA-6.3). A groundwater

sample log sheet can be found in Appendix A of this Work Plan.

1

Landfill parameters include nitrate-nitrite (as N), ammonia (as N), chemical oxygen demand (COD),
biochemical oxygen demand (BOD), total organic carbon (TOC), chloride, and phosphate (as P).
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3.2.4 Surface Water/Sediment Sampling

Surface water samples will be obtained from onsite drainages, seeps, and at background locations.
Surface water sampling will be conducted in accordance with the NJDEPE Field Sampling Procedures
Manual and Halliburton NUS SOP 8A-1.2, Section 5.3. A brass Kemmerer sampling device will not be

used to collect surface water samples. General surface water and sediment sampling procedures are as

follows:

. Sediment will be sampled from areas of sediment deposition which will have the greatest
potential for receiving contamination.

. When surface water and sediment samples are being collected from the same location,
surface water will be collected first.

. Downstream samples will be collected first, proceeding upstream.

. Samples of surface water will be obtained by dipping the sample bottle (referred to as a
dip or grab sampling method) into the surface water (if possible). If flow from a seep or
spring is not sufficient to use this sample method, a small excavation will be made and
allowed to fill with leachate, and will then be sampled.

.  Water present in sediment sample jars will not be decanted, which may result in a loss of

fine material.

Field measurements will be obtained from the surface water samples prior to sample collection. These field
measurements include pH, specific conductance and temperature. Color and turbidity shall also be noted
on the sample log form for each surface water sample. Procedures for obtaining these field measurements
will be in accordance with Halliburton NUS SOP SF-1.1.

Sediment samples will be obtained from onsite drainage, at seeps, from drainage swales, and from
background locations. Sedimeht sampling will be conducted in accordance with the NJDEPE Field
Sampling Procedures Manual and Halliburton NUS SOP SA-1.2 Section 5.4. Samples will be collected
using a scoop sampler or stainless-steel trowel. Sediment characteristics shall be noted on the sample log
form for each sediment sample. All pertinent field data shall be recorded using sample log sheets and the
field log book. Surface water and sediment sample forms can be found in Appendix A of this work plan.

Sample handling and preservation requirements are shown in Table 3-2.
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3.2.5 Soil-Gas Survey

Soil-gas surveys will be performed at two sites to identify the potential source of VOCs previously detected
at the sites. Soil-gas surveys will be conducted in accordance with the NJDEPE Field Sampling
Procedures Manual. At each site a grid will be laid out that will encompass the area of concern. A soil-gas
sample will be collected from each grid point. Soil-gas survey grid spacings vary at each site based on
site conditions, and range from 25 feet to 100 feet. Specific spacings are discussed in later chapters. A
drive probe or retractable probe will be driven into the soil to facilitate collection of soil-gas samples. Soil-
gas samples will be collected using a vacuum pump and samples will be stored in a Tedlar bag. Analysis
will be performed with an portable gas chromatograph. Holding times for soil-gas samples will not exceed
48 hours. Soil-gas analysis will be performed following the Quality Assurance/Quality Control (QA/QC)

parameters outlined in the NJDEPE Field Sampling Procedures Manual.

3.2.6 Hydropunch Groundwater Sampling

To determine general groundwater quality and the potentiometric surface prior to selecting monitoring well
locations, groundwater samples will be collected at several sites using a hydropunch (or similar technology
such as geoprobe, temporary or drivepoint wells). To obtain these samples, a small stainless-steel screen
(approximately 1 inch diameter) will be pushed below the water table, and a groundwater sample will be
collected using a peristaltic pump and/or stainless-steel bailer. Since these samples are used as a
screening tool for groundwater quality, a less rigorous sampling procedure will be used than is used for

sampling monitoring wells. Following the sampling, the hole will be allowed to collapse or will be backfilled.

All sample parameters, sample containers and analytical methods will be similar to those used for

monitoring wells. Sample handling and preservation requirements are shown in Table 3-2.

3.3 SAMPLE HANDLING

Sample handling includes the field-related considerations concerning the selection of sample containers,
preservatives, allowable holding times and sample analyses. In addition, sample identification, packaging
and shipping will be addressed. The NJDEPE Field Sampling Procedures Manual addresses the topics
of containers and sample preservations. Table 3-2 provides a summary of these sample handling

considerations.
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3.3.1 Sampling Identification System

Each sample collected will be assigned a unique sample tracking number consisting of an alpha-numeric

code that identifies the site, the sample medium and location, and sample depth (for subsurface soils). Any

other pertinent information regarding sample identification will be recorded in the field log books.

The alpha-numeric coding to be used in the sample system is explained in the following table:

Character Type:

Site, Medium, Location Sample Depth
NN AA NN NNN
Alpha
Numeric

Site:

Site 1, Ordnance site
Site 2, Active Ordnance Demolition Range
Site 3, Landfill Southwest of "F" Group

 Site 4, Landfill West of "D" Group

Site 5, Landfill West of Army Barricades
Site 6, Landfill

Site 7, Landfill South of "P" Barricades
Site 9, Landfill

Site 10, Scrap Metal Landfill

Site 11, Contract Ordnance Disposal Area
Site 12, Battery storage location

Site 13, Landfill

Site 14, Mercury spill site

Site 15, Sludge disposal site

Site 16/EPIC Site F, Roundhouse

Site 17, Landfill

Site 19, Paint Sludge Disposal Site

Site 20, Grit Blast Disposal Area

Site 22, Paint Sludge Disposal Site

Site 23, Paint disposal area

Site 24, Firing range
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25 =  Site 25, Firing range

26 = Site 26, Explosive "D" Washout Area
27 =  Site 27, Projectile refurbishing area
29 = Site 29, PCB spill area

L= EPIC Site L

Q= EPICSite Q

BG = Background sarhple location

Medium:
SH] = Surface Soll
SB = Subsurface Soil
GW = Groundwater
Ssw = Surface Water
SED = Sediment
DRUM = Drum Sample

Sample Location:

The sample location code will depend on the media being collected, as shown below:

Subsurface soil = soil boring number

Surface soil = sample location humber

Groundwater sample = well number or hydropunch sample number
Sediment/surface water = sample location number

Background sample = background sample location humber

Sample Depth:
For subsurface soil samples - top of sample interval depth in feet

Not used for surface soils, sediment, groundwater or surface water samples
Filtered Samples:
No samples for analysis will be filtered.
Example of Sample Labeling System:
A sample taken from Site 06, monitoring well MW-04 would be labeled 06GW04. A subsurface soil sample

taken from Site 16, from the tenth soil boring location starting at 6.0 feet would be labeled 16SB10-06. A

surface soil sample taken from the third background sample location would be labeled BGSS01-03.
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Field Duplicate Labels:

Field duplicates will be designated as DUP-01, DUP-02, etc., when they are submitted to the laboratory
so that the duplicates are submitted to the laboratory "blind." The chain-of-custody form and other
documentation submitted to the laboratory will be filled out so that the laboratory cannot match the
duplicates to the original sample. The time on the dLipIicate samples will be noted as 00:00. The correct

sample location, time, etc., will be documented in the field log book.
Quality Control Sample Labels:

Quality control samples will be taken periodically. These samples will be used to document the
effectiveness of decontamination to determine the quality of water used for decontamination, and to identify
possible cross-contamination occurring during transit. These blank samples, including trip blanks, field
blanks, and equipment rinsate blanks are defined in Section 3.5 of this report and will use the quality

control sample identification scheme, listed below:

Sample Type Sample Number Sample Date
AA NN NNNNNN
Sample Type:
B = Trip blank
EB = Equipment rinsate blank
FB = Field blank of source water
RB = Rinsate blank

Sample Number:

A sequential numeric designation will be assigned to each type of blank on a daily basis.

Sample Date:

Day the sample is generated, The format MMDDYR (M=Month, D=Day, Y=Year) will be used to indicate
the day the sample is generated.

Example of the Quality Control Labels:

The second trip blank sample taken on December 1, 1995 would have the sample identification label
TB-02-120195. The first rinsate blank taken on January 5, 1995 would have the label RB-01-010595.
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Information regarding sample labels and tags to be attached before shipment to a laboratory is contained
in Section 5.2 of the Halliburton NUS SOP SA-6.1 (Appendix B).

3.3.2 Sample Packaging and Shipping

Samples will be packaged and shipped in accordance with Halliburton NUS SOP SA-6.2 (Appendix B).

The FOL will be responsible for completion of the following forms:

. Sample Labels

. Chain-of-Custody Forms

. Appropriate labels applied to shipping coolers
. Chain-of-Custody Labels

. Express Mail Air Bills

3.4 SAMPLE CUSTODY

Custody of samples must be maintained and documented at all times. Chain-of-custody begins with the
collection of the samples in the field. Section 5.3 of Halliburton NUS SOP SA-6.1 provides a description
of the chain-of-custody procedures to be followed. A sample chain-of-custody form is attached in

Appendix A.
35 QUALITY CONTROL SAMPLES

In addition to regular calibration of field equipment and appropriate documentation, quality control (QC)
samples will be collected or generated during environmental sampling activities. QC samples include field
duplicates, equipment rinsate blanks, and field blanks. Trip blanks will be provided by the analytical
laboratory chosen to support this project. Table 3-1 presents the type and number of required QC samples.

Each type of field QC sample is defined as follows:

. Field Duplicates - Field duplicates are two samples collected (1) independently at a

sampling location in the case of groundwater or surface water, or (2) a single sample split
into two portions in the case of soil or sediment. Duplicates are obtained during a single
act of sampling and are used to assess the overall precision of the sampling and analysis
program. Ten percent of all samples for each media shall be field duplicates. Duplicates
shall be analyzed for the same parameters in the laboratory as their environmental sample

counterparts. Field duplicates monitor field collection and laboratory analysis precision.
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Equipment Rinsate Blanks - Equipment rinsate blanks are obtained under representative

field conditions by running demonstrated analyte-free water through sample collection
equipment (bailer, split-spoon, hand auger bucket, etc.) after decontamination. Equipment
rinsate blanks will be placed in the appropriate sample containers for analysis. Equipment
blanks will be used to assess the effectiveness of decontamination procedures. Equipment
blanks will be collected and analyzed for each type of non-dedicated sampling equipment
used each day a decontamination event is carried out, not to exceed one per day.
Equipment rinsate blanks will be analyzed for the same suite of analytical parameters as

the associated environmental samples.

Field Blanks - Field blanks are obtained by sampling the waters used for decontamination
during the field investigation. Samples consist of the source water used in (1) steam
cleaning of large equipment and (2) analyte-free water used for decontamination of
sampling equipment. Field blanks will be used to determine if the analyte-free water or the
potable water (used for steam cleaning) may be contributing to sample contamination.
Field blanks will be collected for each type of water used for decontamination and will be
submitted at a frequency of one per sampling event. Field blanks, as applicable, will be

analyzed for the entire suite of parameters under investigation.

Trip Blanks - Trip blanks are prepared under laboratory or controlled conditions (nonfield
location) from demonstrated analyte-free water. Trip blanks are prepared no longer than
24 hours prior to the sampling event and will be preserved with HCI in the same manner
as volatile samples. [f the 24 hour time-frame can not be met, trip blanks will be preserved
in the field. Since it is not standard procedure to receive bottleware daily from the

laboratory, samples will be preserved in the field during most sampling events.

Trip blanks are transported from the point of preparation to the field and returned
unopened with the other environmental media samples at the conclusion of the day’s field
activities. Trip blanks are included when analyzing for volatile organics and will be
prepared and provided by the subcontractor laboratory. Trip blanks will remain with the
sample containers at all times and are thus subjected to the same field conditions as the
field samples. One trip blank will be included in every shipping or sample collection cooler

that contains samples of VOCs to be analyzed, regardiess of sample matrix.
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4.0 SITE 1 (ORDNANCE DEMILITARIZATION SITE)
4.1 SITE DESCRIPTION

The Ordnance Demilitarization Site 1 is a 6-acre open field that was used for burning ordinance material
for several decades. Operations were discontinued in 1975. During site abandonment, the area was
plowed, and a layer of diesel-soaked hay was burned on site to remove residual ordnance. This procedure
was carried out three times. A US Army communications station and tower were located near the center

of the site for several years. The site is currently cleared of all structures.

The site is bordered by Macassar Road to the east, a railroad spur to the north, and an 8 to 10 feet high
berm to the west and south. No drainage swales or streams are located on the site. Groundwater flow

is generally to the southeast.
42 PREVIOUS INVESTIGATIONS

During the Site [nvestigation (Sl) (Weston, 1993), 16 surface soil samples were collected on a grid across
the site, as shown in Figure 4-1. Samples were taken at 0 to 0.5 feet below ground surface (bgs), and at
0.5to 1.5 ft bgs. Analysis of soil samples indicated explosive compounds were present at sample 01-005-
S001 (at 1 to 1.5 feet). A high total petroleum hydrocarbons (TPH) concentration (450 ppm) was detected
at sample 01-004-S001. Maximum soil contaminant concentrations are summarized in Table 4-1. Metals
and TPH were present in all other soil samples. Three monitoring wells were installed. Groundwater
samples were analyzed for TCL organics, TAL inorganics, and explosive compounds, and sampled.
Elevated levels of volatile organic compounds (VOCs) and the explosives, RDX and 2,4-DNT, were
detected in MW1-2, in what was assumed to be the upgradient well for the site. Dietylphthalate was
detected in well MW1-3. Metals were detected in site monitoring wells. The highest concentrations of
chromium, lead, and zinc were detected at MW-1. Maximum groundwater contaminant concentrations that

were recorded during the Sl are presented in Table 4-2.
43 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES

To determine the extent of soil contamination and to determine if groundwater is being effected by
contaminated soils at the site, eight hydropunch groundwater samples will be collected and ten soil borings
will be completed at the site. Ten soil borings will be installed in the upgradient direction from the site.
Five soil borings (SB-01 to SB-05) will be drilled north of existing well MW1-1, and five borings (SB-06 to

SB-10) will be drilled west of existing well MW1-2. Soil samples collected from these borings will be used
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TABLE 4-1

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA

NWS EARLE, COLTS NECK, NEW JERSEY

SITE 10

Maximum New Jersey Nonresidential
Analyte Concentration Sample ID Surface Soil Cleanup

Detected Standards®
INORGANICS (mg/kg) (ma/kg)
Silver 26.9 01-012-S001 2,000
Aluminum 2,980 01-006-S001
Arsenic 4 01-006-S001 20
Barium 290 01-007-S001 26,000
Cadmium 22 01-001-S001 100
Chromium 65.7 01-006-S001 -—-
Copper 136 01-007-S001 600
Iron 11,200 01-006-S001 -
Mercury 0.96 01-007-S001 260
Potassium 1,130 01-006-S001 -
Manganese 45.8 01-007-S001
Lead 179 01-007-S001 600
Vanadium 43.8 01-006-S001 7,000
Zinc 204 01-006-S001 1,500
MISCELLANEOUS (ma/ky) (mg/kg)
Nitrite 0.32 01-015-S201
Nitrate 26 01-003-S001 ---
TPH (mg/kg) (mg/kg)
Total Petroleum Hydrocarbons 450 01-004-S001

N -

Administrative Code (N.J.A.C.) 7:26D-7.

Criteria not available.
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TABLE 4-2

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA
SITE 10
NWS EARLE, COLTS NECK, NEW JERSEY

Maximum New Jersey Class HA | Federal Maximum
Analyte Concentration Sample ID Groundwater Quality | Contaminant Level

Detected Criteria® (MCL)®
INORGANICS (ng/L) (pa/L) (ugiL)
Aluminum MW01-01 -
Barium MW01-01 5,000 2,000
Beryilium MW01-01
Chromium Mwo1-01
Copper MW01-01
Iron MWO01-01
Potassium 13,700 MWO01-01
Magnesium 6,200 MW01-01
Manganese MWO01-01
Lead MWO01-01
Vanadium MWO01-01
Zinc MWO01-01
ORGANICS
Acetone MWO01-01
1,1-Dichloroethylene ‘ MwWo01-02

MW01-03
Diethylphthalate 1J Dup. sample 5,000 -
also
RDX 8.98 MWO01-02 - -
2,4-DNT 0.82 MWO01-02 0.05 (10) ---
Nitrate-Nitrite 1,400 MWO01-01 10,000 10,000
1 Weston Report: Phase |l - Site Inspection Study Report, 1993. Note: It should be noted that

additional concentrations of other analytes were identified in this report (e.g. RDX and 2,4 DNT
were detected in well MWO01-01: 96.6 ppb and 93.2 ppb respectively plus five unlisted volatile
organics) but are not presented here in that these data were unvalidated and therefore their
usefulness are questionable.

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey Groundwater
Quality Criteria and/or Federal MCLs.
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TABLE 4-2 (continued)

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA
SITE 1%

NWS EARLE, COLTS NECK, NEW JERSEY

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6.
Bureau of National Affairs -Environmental Reporter - CD ROM. February 1995.

Values in parentheses are Practical Quantitation Limits. "Where a constituent standard (the -
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower

concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the

context of an applicable regulatory program) consider the discharge to be causing a contravention

of that constituent standard so long as the concentration of the constituent in the affected ground

water is less than the relevant PQL." (NJAC 7:9-6.9(c)).

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994,
Designations are as follows:

G Maximum Contamination Level Goal
A Action Level
S Secondary Maximum Contaminant Level
P Proposed
J Estimated value.

- Criteria not available.
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to determine if upgradient soils are contributing to groundwater contamination. In addition, eight
groundwater samples will be collected (using hydropunch). These samples and will be used to determine
the location of an additional monitoring well(s) necessary to define the extent of groundwater contamination
at the site. It is anticipated that one additional well will be installed northwest (upgradient) of the site.
Additional wells may be considered if hydropunch samples indicate significant upgradient groundwater

contamination is present.

Soil borings will be sampled at two depths, at approximately 0.5 to 1.5 and 3 to 4 feet below ground
surface (bgs). Proposed Rl sampling locations are illustrated on Figure 4-1. Sample depths were selected
to determine if contamination extends vertically beyond the S| sampling depth (of 1.5 ft) and to evaluate
the possibility of contaminants impacting the water table. Groundwater samples will be taken from the three

existing monitoring wells, the proposed new monitoring well and the eight hydropunch sample locations.

Groundwater samples (from monitoring wells and hydropunch) will be analyzed for TCL volatiles,
semivolatiles, pesticides, TAL metals, explosives, and nitrate-nitrite, biological oxygen demand (BOD), total
organic carbon (TOC), chemical oxygen demand (COD) and total petroleum hydrocarbons (TPH).

Groundwater samples (from hydropunch and monitoring wells) will be taken at the beginning of field
activities to determine the locations of any additional wells at the site. All groundwater will be analyzed
using quick turn (2 week) sample analysis to allow for the installation of additional monitoring wells within
the same field mobilization. Surface and subsurface soil samples will be analyzed for TPH, TCL volatiles,
target analyte list (TAL) metals, explosives and nitrate-nitrite. Table 4-3 summarizes the sample rationale

for Site 1. Sample analytes, bottle requirements, and holding times are listed in Table 3-2.

44 SITE MAPPING

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and
roadways has been performed and that data has been used to update and improve site drawings. These

changes have been incorporated into the site maps included in this section. Basewide mapping of surface

features will be completed during the RI effort utilizing available Gls and Intergraph data.
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TABLE 4-3

SITE 1

SAMPLING LOCATIONS AND RATIONALE
NWS EARLE, COLTS NECK, NEW JERSEY

Sample

Sample Locations

Sampling Rationale

Soil Boring 1 to 10
(2 samples per boring)

0.5 to 1.5 and
310 4 ft bgs

Determine vertical extent of soil
contamination upgradient of site.

Hydropunch samples 1 to 8

2 north of site,
2 east of site,
1 south of site,
1 west of site

Define extent of groundwater
contamination. Results will be
used to determine location of
additional monitoring well(s).

Install one additional monitoring
well (MW1-04).*

Location to be determined
based on groundwater
and hydropunch sample
results

Define extent of groundwater
contamination. Additional wells
may be installed to define extent of
contamination.

Groundwater samples at 3 existing
monitoring wells and proposed
well

MW1-01, MW1-02,
MW1-03, MW1-04
(proposed)

Determine groundwater quality at
site.

* Additional monitoring wells may be required based on the results of the hydropunch samples.
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5.0 SITE 2 (ACTIVE ORDNANCE DEMILITARIZATION SITE)
5.1 SITE DESCRIPTION

The Active Ordnance Demilitarization Site 2 is an 11-acre site that has been used for the demilitarization
and disposal of ordnance since 1973. The ordnance consists of explosives and propellants such as
ammonium picrate, TNT, RDX, Composition 4, black powder, and propellants. Based on current
operations, an estimated total of 80,000 pounds of explosives and propellants have been disposed of at
this site (Hart, 1983).

Figure 5-1 shows the physical characteristics and data point locations for the Active Ordnance
Demilitarization Site. The site is characterized as a shallow, open, non-vegetated, oval-shaped sand pit.
The perimeter of the site is defined by a berm, which is surrounded by woodlands. The ground surface
slopes downward toward the north from approximately 125 feet above mean sea level (msl) at the bunker
to approximately 90 feet above msl at the open detonation area. In the center of the site, there is a sand
hill that is approximately 200 feet long and 15 feet high. Standing water and wetlands are prevalent in the
northeast portion of the site. The dominant wind direction is towards the southwest. The general

groundwater flow direction is to the north.
52 PREVIOUS INVESTIGATIONS

During the SI (Weston, 1993}, four monitoring wells were installed at the site. Surface and subsurface soil
samples were collected and analyzed for constituents associated with the explosives and 