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EXECUTIVE SUMMARY

Versar, Inc. (Versar) conducted an Expanded Site Inspection (ESI) at the
Pedricktown Support Facility in Oldmans Township, Salem County, New Jersey. The
field portion of this investigation was conducted from June to September 1993. All

work was performed under contract DAAA15-90-D-0014 with the U.S. Army Environmental
Center.

The ESI involved sitewide hydrogeological characterization of the 127-acre
facility and contiguous U.S. Army Corps of Engineers (ACOE) properties, and multi-
media sampling and analysis from a variety of areas of concern (AOCs) and solid waste
management units (SWMUs). AOCs and SWMUs included areas with large concentrations
of underground storage tanks (USTs), a former scrap metal storage area, a motor pool,
a paint shop, ordnance disassembly buildings, and a former incinerator and leaching

pool area near the present sewage treatment plant.

A total of 19 groundwater monitoring wells and 3 piezometers were installed for
hydrogeological and water quality characterization at the site. The monitoring wells
were located based on preliminary hydrogeological data obtained from the piezometers
and several keys wells, the geographic locations of the AOCs and SWMUs, aerial photo
reconnaissance, and soil gas survey data. Site hydrogeological characterization
indicated an exceptionally high water table in the Cape May aquifer, with a
northwesterly direction of groundwater flow attaining velocities as high as 0.71 feet

per day.

During the ESI, samples of various media were obtained from soil borings,
monitoring wells, stormwater catch basins, and drainage swales. A thorough
assessment of the core AOCs and SMWUs at the site revealed no significant soil or
groundwater contamination; thus HRS scoring (9.63) did not support the inclusion of

PSF on the National Priority List (NPL).

In conjunction with the ESI, a preliminary risk assessment was performed. Data
comparisons in the risk assessment utilized the conservative approach of assuming
future residential land use scenarios and soil ingestion by children as the most

significant exposure pathway.

ESI conclusions and recommendations center around the development and
implementation of a site-wide UST closure and upgrading program, catch basin sediment

removal and subsequent resampling of sediment and surface water in the northern
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drainage swale, soil sampling and evaluation at 3 transformer 1locations, and
resampling of the groundwater from selected wells in conjunction with the UST closure

program.
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1.0 INTRODUCTION

Versar, Inc. (Versar) completed an Expanded Site Inspection (ESI) for the
United States Army Environmental Center (USAEC) at the Pedricktown Support
Facility (PSF), Salem County, New Jersey. Versar followed the steps and
procedures outlined in the ESI Project Plan, dated May 19, 1993. The PSF ESI is
intended to evaluate the potential environmental impacts associated with past
site operations as well as to determine, through Hazard Ranking System (HRS)

scoring, whether the site should be considered for inclusion on the National
Priority List (NPL).
1.1 Site Background

The PSF site consists of 127 acres located in northwestern Oldmans Township,
Salem County, New Jersey. The site is adjacent to the Pedricktown Dredged
Materials Storage Areas, North and South, which are diked areas used for storage
of dredged sediments from the Delaware River. Both the PSF site and these
storage areas are part of the Sievers-Sandberg U.S. Army Reserve Center. Located
adjacent and west of the PSF site, the Penns Grove Project Area consists
primarily of a large man-made lake that occupies approximately 240 acres of the
total 335-acre site. Like Pedricktown North and South, this area was originally
intended for the storage of dredged materials, but was never used for that
purpose. The PSF site is therefore bounded to the north, east, and west by the
storage areas and to the southeast by U.S. Route 130. Immediately west of the
storage areas lies the Delaware River. Across Route 130 to the southeast are

rural farmlands. A general site location map is presented in Figure 1.1.

In 1917, the U.S. Army Corps of Engineers (ACOE) began to acquire property
along the Delaware River. These properties were locally owned farms, including
a farm once owned by former New Jersey State Senator, William Styles. In 1918,
the current PSF site was used to establish the Delaware Ordnance Depot, which
remained in operation until 1958 as the final assembly and storage point for
munitions prior to off-site shipment. During World War II, the site specialized
in the manufacture of Pentolite based munitions, including grenades and rockets.
In 1947, the site became the back-up storage facility for the Picatinny and
Frankford Arsenals and the Aberdeen Proving Grounds. Jurisdiction over the site
was transferred to the Chief Engineer of the ACOE for civil works purposes in May
1959. In 1960, the PSF became headquarters for the 42nd and 43rd Artillery,
which commanded the Nike missile sites in the Philadelphia area. A NORAD Command

Center was built on the site, and this group remained on site until 1965, when
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the buildings were turned over to the Salem County Technical Institute. With the
arrival of the 21st Corps, 79th Army Reserve Command in the late 1960s, the Salem
County Technical Institute moved to a new location. In 1974, the 21st Corps was
replaced by the 78th Division of the Army Reserve. This group currently remains

stationed at the PSF. An eastern portion of the site is currently leased to

Salem County Community College.
1.1.1 Previous Environmental Investigations

A Preliminary Assessment (PA) of the PSF site was conducted by RMC

Environmental Services in April 1991. The PA consisted of an aerial photo and

regulatory records review, a site walk-through inspection, soil gas surveys in
two areas of concern, a limited wetlands delineation, and a limited endangered
species evaluation. The site walk-through was limited to easily accessible areas
outside existing buildings. No audit or evaluation of the on-site buildings was
included in the investigation. The PA indicated several environmental issues to
be addressed at the site, including: underground storage tanks (USTs),
aboveground storage tanks (ASTs), on-site electrical transformers, certain motor
pool waste handling and storage activities, several soil gas anomalies, the storm

sewer systems, surface runoff, and several other small compliance issues.

The PA did outline a detailed perspective of possible site contaminants
derived from the non-intrusive, passive soil gas survey RMC conducted at selected
portions of the PSF. The Petrex™ soil gas survey measured the flux of pre-
selected volatile organic compounds via mass spectrometry. This method
accurately characterizes the types and spatial relationships of contaminants, but
provides no information concerning specific concentrations. The survey
documented the presence of compounds within central and western portions of the
site, including: tetrachloroethylene (PCE), trichloroethylene (TCE),

dichloroethylene (DCE), freon, combined aromatics, and naphthalene.

Within the PA, RMC referred to previous geotechnical borings installed at
the site from September 1958 to July 1959. No reference is given as to who
completed these borings; however, a total of 48 were reportedly instdlled,
recording the lithology and depth to groundwater. The PA included a "piezometric
map” contouring depth to groundwater encountered during these borehole
installations. This map, although not representing a true water table elevation,
indicated a generalized north-northwest groundwater flow direction at PSF. Since

no synoptic water level measurements were taken, the piezometric information
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gathered revealed only an approximate indication of the true groundwater flow
direction at the site.
The PA Report was submitted in 1991 to the New Jersey Department of

Environmental Protection and Energy (NJDEPE), which is currently designated as

the regulatory lead agency for the PSF site.
1.2 Environmental Investigations of Surrounding Sites

The Philadelphia District of the ACOE is responsible for maintaining the
navigational channel within the Delaware River. The dredged material resulting
from these operations is disposed of in a number of Corps-maintained storage
sites adjacent to the Delaware River. Dredged materials stored at the 1200-acre
Pedricktown North and South Storage Areas are from the Marcus Hook, Bellevue, and
Cherry Island ranges, and from the Marcus Hook Anchorage within the Delaware
River. Pedricktown North and South, located adjacent to the PSF site, is
reported to have received approximately 2.5 million cubic yards of dredged

material annually from the channel, although lately operations have slowed to
every other year.

Sixteen groundwater monitoring wells were installed by Betz-Converse-Murdock
Inc. (BCM) of Plymouth Meeting, Pennsylvania, at both of the storage areas in May
and June 1980. These wells, along with river sediments and the dredged
materials, were sampled between July and October 1980. BCM concluded at this
time that no significant groundwater contamination was present in the water
samples and that the dredged material and river sediments did not represent major
sources for potential groundwater pollution. The ACOE initiated an ongoing
groundwater monitoring program to detect possible releases associated with the
deposition of any contaminated dredged materials. The ACOE continues to monitor
these wells on a semi-annual basis. Some boreholes were redrilled, and wells

were reinstalled in 1984. Figure 1.2 depicts the properties surrounding PSF.

The 335-acre Penns Grove Project Area, situated immediately west of the PSF
site, was originally designated as an additional storage area for the dredged
materials from the Delaware River. However, early in its development,
substantial amounts of sand and gravel (the Pleistocene Cape May formation) were
found to be present near the surface. From 1974 to 1979, the Philadelphia
District of the ACOE leased the property to Robert T. Winzinger, Inc., a private
contractor who mined the sand and gravel. At the termination of the project,
approximately 3,000,000 cubic yards of soil had been excavated from the Penns

Grove site and Winzinger had significantly increased the surficial exposure of
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the Cape May formation. This exposure of the Cape May formation, an important

aquifer in the Penns Grove/Deepwater area, created a lake from the infiltrating

groundwater (Appendix A, Photograph 2).

Prior to and during the Penns Grove Project excavation operations, 104
borings were installed at the property. These were drilled by wvarious
contractors during several different periods: boreholes DGB40-51 were drilled
in 1967, boreholes DGB52-57 were drilled in 1976, boreholes DGW01-05 were drilled
in 1978, boreholes DGB58-99 were drilled in 1980, and boreholes DGB100-104 were
drilled in 1982. Boreholes DGW01-05 were converted to permanent piezometers for
water quality monitoring purposes. Cross-sections of the borehole geologic logs
revealed that the surface of the Cretaceous Raritan-Magothy-Potomac formation was
eroded prior to Pleistocene deposition. A paleochannel incised into the
Cretaceous clays was defined to be filled with Pleistocene sand (the Cape May
formation) and trends in a north-south direction across the Penns Grove Project

site, with a small branch towards the Delaware River.

In order to use the Penns Grove Project property to store dredged materials,
the ACOE decided to install a soil-bentonite slurry wall surrounding the site to
insure that future stored dredged material would have no adverse impact on local
groundwater resources. The slurry wall was constructed 3 feet wide and deep
enough to intercept the 10-foot thick confining clay unit of the Potomac-Raritan-
Magothy formation underlying the Cape May. The wall extended in an approximate
U-shape around the property, open to the Delaware River. The top of the slurry
wall was set 4-5 feet lower than the existing ground surface. The length of the
wall totaled approximately 11,000 feet and its depth, dependent on interception
of the Cretaceous clays, varied from 20-60 feet bgs. The slurry itself consisted
of 70 parts sand, 30 parts silt, and 2% bentonite. Before installation, the ACOE
had the slurry mixture sampled for permeability testing, resulting in

permeabilities of less than 2.83 X 10E™* feet per day (ft/day).

Although the Penns Grove site was originally designated as an additional
storage area for Delaware River dredged materials, it has never been used as such
to date. However, along with the monitoring wells at the Pedricktown North and
South facilities, the ACOE monitors the Penns Grove Project piezometers on a

semi-annual basis.

Four sites in the vicinity of the PSF are undergoing various environmental
assessments and investigations led by the NJDEPE. These sites, listed below, are

located between one and two miles east-northeast of PSF and appear to be located
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hydrogeologically cross-gradient from the site. Review of hydrogeologic data
from these facilities in NJDEPE files suggests that groundwater impacts

associated with past activities at these sites are not expected to migrate
towards PSF.

. B.F. Goodrich (NJDEPE Case No. NJ004286); assessment being conducted
under the auspices of the NJDEPE Bureau of Aquifer Protection.

. Exxon Chemical (NJDEPE Case No. NJ0077496); presently under the
regulatory review of the NJDEPE Bureau of Ground Water Discharge

Control.

. N.L. Industries; RI/FS near completion under the direction of the
NJDEPE Division of Hazardous Waste Remediation.

. Browning-Ferris (Maintech Inc.); an ECRA/ISRA site under evaluation by
the NJDEPE Bureau of Ground Water Enforcement.

1.3 Expanded Site Inspection Objectives

Expanded Site Inspection objectives were defined in the EPA Transitional
Guidance Document for Fiscal Year (FY) 1988. Although various other site
inspection scopes, such as a Listing Site Inspection (LSI) and Screening Site
Inspection (SSI), postdate the ESI Guidance Document, the latter was chosen as
the best applicable guidance at the PSF in accordance with the scope of work
specified in the USAEC delivery order. The ESI work plan structure was weighted
in conjunction with the project specific priorities established before project

Plan implementation at the August 26, 1992, initiation meeting.
According to EPA’'s Guidance Document, ESI'’s are intended to:

Provide additional data in support of revised HRS scoring.

J Provide the first generation of information for sites evaluated using
the revised HRS. '

. Identify situations requiring removal action.

° Provide more information on site characteristics, contaminant sources

(waste type and volume), and migration pathways to the remedial
contractor for timely development of the RI work plan.
Shorten the remedial planning process.
. Encourage better communication and transfer between pre-remedial and
remedial contractors. N
The primary issues of concern of the PSF ESI included: delineation of on-
site contaminant sources and plumes; delineation of potential off-site
contaminant migration; determination of the HRS scoring for the site;
interpretation of the associated risks to local groundwater resources; and a

complete hydrogeological characterization of the PSF site for future assessment

phases (should such actions become necessary).
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A preliminary risk assessment was also included among the ESI objectives.

The risk assessment conducted was semi-quantitative in nature and involved the
following approach:

Evaluation limited to the most contaminated site media.
Evaluation of the most toxic contaminants in these media, including
Class A and B carcinogens and toxic non-carcinogens.

. Establishment of target risk levels based on the most conservative
future land use scenarios (i.e., residential area with children).
. Comparison of risk associated with maximum site concentrations versus

target risk levels.

1.4 Investigation Strategy

Site characterization at the PSF site was structured to evaluate aqueous and
soil media. The sampling program was developed to support each ESI objective,
with a particular emphasis on providing more information on site characteristics,
contaminant sources (waste type and volume), and migration pathways. These data
were acquired through the strategic placement of soil borings, groundwater
monitoring wells, and surface water/sediment (storm drain and/or drainage swale)

sampling statiomns.

A number of solid waste management units (SWMUs) and areas of concern (AOCs)
were identified in the PSF PA Report and ESI Project Plan (Figure 1.3). Numerous
potential contaminant sources exist at the site, but in view of the objectives
of the ESI, an attempt was made within the Project Plan to develop a sampling
strategy which streamlined total site sampling requirements. For this reason,
each individual SWMU and AOC was not assessed independently. Instead, SWMUs and
AOCs were grouped into separate study areas and assigned a total number of
sampling stations based on a prioritization scheme. Factors used to judge the
relative importance of individual study areas and the degree of sampling effort
they received included: geographic location (e.g., proximity to site
boundaries); size; types of SWMUs and AOCs; anticipated contaminants and

concentrations; and previous soil gas anomaly data.

The PA Report provided much of the basis for establishing the AOCs on:;site.
Along with the PA Report, information acquired from an aerial photo review and
from various site plans indicating all wunderground and aboveground tank
locations, all buildings and reference points, as well as the sewer, water, and
utility line distribution network, was utilized in designing and implementing the

investigation at PSF.
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The identification of AOCs was based on consolidated information that

included:

. Areas of stained soil or possible undifferentiated waste piles as
indicated in historic site aerial photos;

. The locations of active systems of general environmental concern
(e.g., underground storage tanks, the sewage treatment plant, and
current chemical storage areas);

. The locations of inactive or former SWMUs (e.g., the former scrap
metal storage area) from site aerial photos; and

° Soil gas flux data acquired from selected soil gas studies conducted

at the site and documented in the PA Report.

A complete list of AOCs, including a brief description, location, and a means of

identification, is provided in the ESI Project Plan.

Initially, the suspected contaminants of concern at the PSF site were the
following: petroleum hydrocarbons, volatile organic compounds (including
benzene, toluene, ethylbenzene, and xylene (BTEX) and chlorinated solvents),
semi-volatile compounds (including polycyclic aromatic hydrocarbons [PAHs]),
explosive parameters (including picric acid, nitrocellulose/nitroglycerin, 2,4,6-
trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 1,3,5-trinitrobenzene,
1,3-dinitrobenzene, tetryl, HMX, and RDX), and heavy metals (including lead,
cadmium, and chromium). In order to confirm the existence of these suspected
contaminants on-site, as well as assess soil and water quality conditions on a
site-wide basis, it was necessary to establish priorities for which AOCs and
SWMUs were monitored. Sampling locations selected in the ESI Project Plan were
based on one or more of the following criteria:

Proximity to known or suspected'waste disposal or storage areas;

Location within an area of apparent stained or disturbed soils;
Proximity to USTS;

Distance from down-gradient facility boundaries; and

Location within areas of soil gas flux maxima as determined from the

PA Report.

In order to accurately assess the geologic and hydrogeologic framewbrk at
the PSF, the ESI Project Plan set up a total of 34 separate sampling stations,
including:

. Nineteen groundwater monitoring wells, each of which provided omne
water sample and one subsurface soil sample. Surface soil samples
were collected at 16 of the 19 monitoring well locations;
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. Five soil borings, continuously sampled from grade to the soil/water
interface to characterize possible areas of soil contamination;

. Seven surface water and 5 sediment samples acquired from storm water
catch basins and drainage swales contiguous to equipment wash down
areas or waste/chemical storage areas, as well as the northern down-

gradient site boundary; and

. Three previously existing off-site groundwater monitoring wells
provided water samples to support evaluations of potential off-site

contaminant transport.

Versar also installed the following, although they were not sampled for

chemical analysis:

. Three piezometers, drilled and logged to the complete depth of the
aquifer, were utilized for further aquifer testing, lithologic
description, and determination of groundwater flow direction.

In general, each sampling location was analyzed for TCL and TAL Parameters
and Total Petroleum Hydrocarbons. Sampling locations in the north-central
portion of PSF, as well as those used for background purposes, were also analyzed
for explosive compounds. Specific analyses for the various site media are
discussed in the Surface Water, Soil Materials, and Groundwater sections of this
report (Sections 3.0, 4.0, and 5.0). A detailed list of requisite analyses,
analytes, and associated methods for each sample matrix is presented in Sections

3.3 and 3.7 of the Quality Assurance Project Plan included in the ESI Project
Plan.

The four study areas originally outlined in the ESI Project Plan were
combined for data comparison purposes in this report. The decision to review
analytical data on a site-wide basis was made following a preliminary review.
The occurrence of sporadic water and soil contaminants at PSF was not observed
to correlate with previously defined study areas or even individual SWMUs.
Therefore, all impacted media found at PSF during the ESI are evaluated on a

case-by-case basis. Site interrelationships are then discussed where and when

apparent.
1.5 Report Overview

This report consists of 12 sections describing the PSF site and the
investigation process and findings. Section 1.0, Introduction, describes the
site background, previous investigations, and objectives of the ESI. Section 2.0
describes the entire site setting, including regional, local, and site specific

natural/physical environments. Section 3.0 defines the surface water bodies,
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drainages, and sediments associated with the PSF site, and also provides an
evaluation of the chemical analysis of the samples collected. Section 4.0
defines the subsurface and surficial soils applicable to the site and discusses
the analytical results from those samples collected. Section 5.0 defines the
hydrogeologic environment at the site and discusses aquifer properties,
groundwater quality, modeling, groundwater flow, and transport pathways. Section
6.0 discusses the hazardous substances generated on-site. Section 7.0 describes
the possible contamination sources on-site, including specific areas of concern,
confirmation of tank locations, an inventory of electrical transformers, and the
unexploded ordnance survey. Section 8.0 discusses human health and environmental
concerns, including the preliminary risk assessment and the site HRS scoring.
Section 9.0 discusses the quality assurance and quality control procedures
followed during the ESI investigation. Section 10.0 presents the ESI summary and
conclusions, and Section 11.0 contains future recommendations for the site.

Section 12.0 contains the references consulted in preparation of this report.

Twenty-one figures are included in this ESI report. The 18 larger figures
are bound in plastic sheet covers for protection and presentation. Thirty-one
tables are included to summarize the ESI findings and results, and eleven

appendices are labeled alphabetically.
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2.0 SITE SETTING

2.1 Demography

The PSF site located in Oldmans Township, Salem County, New Jersey, is in
an area bordered by the Delaware River and dredged river materials to the west,
wetlands and rural farmlands to the east, dredged river materials to the north,
and a man-made lake and residential area to the south. Route 130 runs along the
eastern property boundary of the facility. The nearest heavily populated area

is located approximately 0.5-1 mile south of the site.

A review of 1990 census information available for a 3-mile radius
surrounding the facility revealed that Salem County has a population of 65,294.
The census information included a breakdown of population according to age,
persons per household, total number of households, etc. According to the census,
83.3% of the residents within the study area are Caucasian, 14.7% are African-
American, and 2.0% are "other." Approximately 18,566 people are under age
twenty, 23,896 are age 20-40, 13,274 are age 44-65, and 9,558 people are over 65.
The median value of an owner-occupied household is $33,155, while the monthly
medium rent is $452. Approximately 20 people live in residential complexes
within 0.25 mile of the site, 70 people within 0.5 mile, 434 people within 1
mile, 4,508 people within 2 miles, 14,735 people within 3 miles, and 28,374

people within 4 miles of the site.

Salem County consists of 15 civil divisions, including one city, eleven
townships, and three boroughs. Salem County’s population has increased 11.5%
from 58,711 in 1960 to 65,294 in 1991. According to the 1991 Census of Salem
County, 55.98% of the population live in urban areas of the county and 44.02%

live in rural areas.
2.2 Land Use

According to the Salem County Zoning Board, the site is classified as public
(Zoning P) and is sparsely populated most of the time, except for two weeks out
of the year and two days each month. At these times, the facility is heavily
populated by military personnel who conduct military exercises in the immediate
vicinity. Approximately 29 people currently live at PSF. This small population
consists only of military personnel and their families. Fourteen of the reported
29 people are children. The duration of a military post at PSF is approximately

3-5 years.
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2.3 Natural Resources

Underlying the PSF site, the Cape May formation of Pleistocene age contains
sand and gravel that locally have been utilized as fill material. 1In the early
1980s, a significant portion of the Cape May formation was excavated southwest
of the PSF site by a local contractor, resulting in the Penns Grove Project lake.

The sand and gravel mined as a natural resource for the area was sold as fill

material.

Although not necessarily considered a natural resource, natural preservation
wetlands areas exist in the vicinity of PSF. No freshwater or coastal wetlands
exist within site boundaries. However, approximately half of the area within a
l-mile radius of the PSF site is freshwater wetlands. Few coastal wetlands exist
within a 2-mile radius. According to the PA Report, no endangered species

inhabit PSF or its vicinity.
2.4 Geology and Hydrogeology
2.4.1 Regional Geologic Setting

Oldmans Township of Salem County, New Jersey, is located in the Coastal
Plain Province. This province lies southeast of the Fall Line, a demarcation of
the transition from the Atlantic Coastal Plain to the Piedmont Province. At this
location, the Coastal Plain sediments taper to a thickness of several hundred
feet. Surficial geology within Oldmans Township consists of three discrete
stratigraphic formations. Underlying them is the Wissahickon formation of late

Precambrian age, a bedrock confining layer (Figure 2.1).

Above the Wissahickon lies the Potomac Group-Raritan-Magothy formation of
lower to upper Cretaceous age. These three formations are combined in one
mappable unit because lateral changes in the character of individual beds, the
similarities of lithologies, and lack of data make it difficult to distinguish
each individual formation. This group of formations unconformably overlies the
Wissahickon formation. Both the Potomac Group and Raritan formations are
continental in origin, while the Magothy is continental and marine in character.
The Magothy formation is also characterized as possessing isolated locations
within the formation where local confining clays are absent. These areas are
composed primarily of sand and gravel, forming thinly-banded lenticular sand

lenses.

Unconformably overlying the Potomac Group-Raritan-Magothy is the Cape May

formation of Pleistocene age. The Cape May formation deposits are alluvial in
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origin, as compared to glacial deposits found in the northern part of the state,.
Non-glacial, alluvial deposits are primarily found in the Coastal Plain Province.

The geometry of the Cape May is characterized as tabular-planar.

The youngest formation recognized in Oldmans Township are the alluvial
deposits of Holocene age. These deposits are eolian in nature and are found

mainly in tidal flats and stream channels.
2.4.2 Formation Description

The Wissahickon formation is composed of metamorphic rocks, such as schist
and gneiss. These rocks are characterized by mica, along with quartz, feldspar,
garnet, and chlorite. The Wissahickon is typically medium to coarsely
crystalline, with a banded texture, and green to gray in color. The overall

thickness of the formation is not known.

The Potomac Group, oldest of the three Cretaceous formations, is composed
of interbedded sand, gravelly sands, clay, and coarse lignitic material. The
sand in the Potomac Group is mainly composed of quartz, while the gravel is
composed of quartz and quartzite. The Raritan formation is light-colored quartz
sand, gravel, and variegated clay in varying shades of white, gray, yellow,
brown, and red. Small amounts of the minerals lignite and pyrite are also
present. The Magothy formation, youngest of the Cretaceous stratigraphic
sections, consists of alternating beds of lignitic, pyritic, dark-gray to black
clay. White, micaceous, fine- to occasional coarse-grained quartz sand and fine
gravel are also found within the formation. The Potomac-Raritan-Magothy

formation reaches a maximum thickness of 1,000+ feet at the coast.

The Pleistocene Cape May formation is comprised of medium- to coarse-grained
quartz sand with abundant gravel and smali amounts of clay in varying colors of
yellow, brown, gray, and black. The quartz sand ranges from yellow and brown to
gray. The sand grains tend to be subangular in shape and poorly sorted. Small
amounts of glauconite and possibly limonitic material are found within the Cape
May. The thickness of the formation ranges between 150 feet in the southwest
corner of the county to approximately 30 feet along streams in the co&nty's

interior.

Along the tidal flats and stream channels of Oldmans Township, a mixture of
silt, clay, organic material, sand, and gravel are deposited, making up the
composition of the Holocene alluvium. Most of this material is composed of fine

silt and clay and ranges from 10 to 40 feet in thickness along the Delaware
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River. This location of the alluvium allows it to slow the movement of brackish

water from the river into the freshwater-bearing material of the underlying

formations.
2.4.3 Geologic Structure

The top of the Wissahickon formation has an irregular shape and slopes 40
to 140 feet per mile to the southeast (Figure 2.1). The formation is
characterized by joints and fractures within the stratigraphic section and crops

out in the vicinity of Wilmington, Delaware.

Structurally the Potomac-Raritan-Magothy dips to the southeast, with the top
of the Magothy dipping between 36 to 53 feet per mile and the base of the Potomac
Group dipping approximately 100 feet per mile. The formation wunderlies
approximately 24 square miles of the Delaware River and extends southwest into
the State of Delaware. The formation also outcrops in Salem County, adjacent to

the Delaware River.

The Cape May formation underlies approximately 85 square miles of Salem
County and crops out adjacent to the Delaware River and its tributaries. The
formation is found at maximum altitudes of 90 feet but is usually no higher than
70 feet above sea level. There are no major structural features present in this

formation due to its tabular, planar geometry.

The structural configuration of the Holocene alluvium is similar to that of

the Cape May formation. No significant geologic features are present.

2.4.4 Regional Aquifer Systems

The Wissahickon formation is a bedrock confining unit and not considered a
significant aquifer in Salem County. Due to its consolidated nature, movement
of water can occur only through joints and fractures within the bedrock. No

known wells are installed in this formation in Salem County.

The Potomac-Raritan-Magothy formation contains one of the most productive
aquifer systems in New Jersey. As a whole, it has a general hydraulic
conductivity of 100.9 ft/day, a specific capacity of 15 gallons per minuée per
foot (gal/min/ft), and a transmissivity of 6,183 square feet per second
(ft?/sec). Reportedly, at a few points throughout the Potomac-Raritan-Magothy
aquifer system in New Jersey, thin bands of lenticular sand lenses exist at the
uppermost portion of the formation where local confining clays are absent. These

areas reportedly have a direct hydraulic connection with the overlying
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Pleistocene deposits of the Cape May formation, and have higher yields than areas

where confining clays are present.

Four individual aquifers are recognized within this Potomac-Raritan-Magothy
formation. The first aquifer is located between 50 and 120 feet below ground
surface (bgs) and ranges in thickness from 6-43 feet. The second aquifer is
located 150-250 feet bgs and ranges from 10-52 feet thick, with a general yield
between 356 and 687 gallons per minute (gpm). This is the most utilized aquifer
in the Penns Grove vicinity. Confining clays that exist between this aquifer and
overlying aquifer do not have a large areal extent, allowing the aquifers to be
hydraulically connected, regionally. The third aquifer within the Potomac-
Raritan-Magothy formation is between 300 and 390 feet bgs and 20 to 40 feet in
thickness. This aquifer yields an average of 250 to 600 gpm. The fourth aquifer
recognized in this stratigraphic unit is from 400-500 feet bgs, approximately 80

feet thick, with a yield of 600 gpm.

The Cape May formation is a very important aquifer system in the Penns Grove
vicinity, yielding up to 1,500 gpm. Precipitation recharging the Cape May
reportedly infiltrates to older, underlying formations only where local confining
clays are absent. However, no evidence of the recharge to older, underlying
formations via the Cape May was observed at the PSF site. Salt water intrusion
may occur along the Delaware River and along the tidal reaches of its tributary
streams, only if the freshwater head is lowered sufficiently (i.e., through water
well pumping) near areas where the Delaware River and Cape May formation are

hydraulically connected.

The Holocene alluvium deposits along the Delaware River are considered to

be semi-confining and of little hydrologic importance.
2.5 Site Specific Conditions
2.5.1 Site Geology

Site specific geology at the PSF site was interpreted by data acquired from
regional cross-sections of Salem County, New Jersey, and local cross-se¢tions
created by Versar. The local cross-sections were developed from a review of
lithologic logs and cross-sections completed during investigations at Penns Grove
Project lake, the Pedricktown North and South dredged material storage areas
acquired from the ACOE, and 27 boring logs developed by Versar during the ESI

investigation. The Cross-Section Location Map and the three cross-sections A-A’,
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B-B’ and C-C' are included as Figures 2.2, 2.3, 2.4, and 2.5. Site boring logs

are attached as Appendix B.

The PSF site is underlain by three distinct formations ranging from
Precambrian to Pleistocene in age. The Precambrian Wissahickon bedrock unit was
not encountered during the on-site drilling of shallow groundwater monitoring
wells. However, review of geologic cross-sections of Salem County indicates that

this bedrock formation would be encountered approximately 310 feet bgs underneath

the site.

'Unconformably overlying the Wissahickon formation is the Potomac-Raritan-
Magothy formation of early to upper Cretaceous age. Figure 2.6 depicts the
surficial exposure of the Cretaceous formations. The top of the formation was
encountered during the drilling of piezometers P4-001, P9-001, and P15-001 at an
approximate depth of 27-30 feet bgs or 20-30 feet below mean sea level (msl).
The formation dips to the southeast and is estimated at greater than 100 feet
thick at the site. According to the various geotechnical logs collected by
Versar and the ACOE, the upper portion of this Cretaceous formation is composed
primarily of clays designated as CL-CH under the Unified Soil Classification
System (USCS). The clays are inorganic with low to high plasticity in nature and
range in color from white, gray, yellow, brown, black, to red. Isolated soil
lenses designated by the USCS as SM, ML, OH, GP, SP, and SC exist within the
formation near the north swale, starting approximately 35-40 feet bgs or 45-50
feet below msl (Figure 2.5). Descriptions of the USCS designations are given on

each cross-section.

Overlying the Potomac-Raritan-Magothy formation is the Cape May formation
of Pleistocene age. Approximately 27-30 feet thick, the unit lies unconformably
over the Cretaceous formation, has an estimated porosity of 30%, and is
relatively planar in geometry. Generally, the Cape May soil is classified by the
USCS as SP-SM, according to sieve analysis from soil samples taken at different
depths in 27 on-site soil borings. The soil is described as poorly graded sands
or gravelly sands with little or no fines to sand-silt mixtures. The formpation
also contains small lenses of poorly graded gravel or gravel-sand mixtures with
little or no fines, to clayey gravel or gravel-sand-clay mixtures. These soils

appear throughout the PSF site.

Holocene alluvial deposits were not encountered during drilling activities
at the PSF site since these deposits are developed only locally in streams,

creeks, and immediately adjacent to the Delaware River (Figures 2.5 and 2.7).
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2.5.2 Site Hydrogeology

Geologic and hydrogeologic data acquired during the drilling, installation,
and sampling of 19 groundwater monitoring wells and 3 piezometers at the PSF site
provide the basis for determining aquifer characteristics, geometry, hydraulic
gradient, and hydraulic conductivities. Raw data used to define these parameters
were generated from the site boring logs, synoptic water level measurements, and
slug testing activities. Data reduction involved the preparation of cross-
sections, two water table flow maps, a hydraulic conductivity trend map, and
predicted transport pathways. Final interpretations were evaluated for
consistency with published regional geologic and hydrogeologic data for southern

New Jersey and Salem County.
2.5.2.1 Aquifer Characteristics

The aquifer systems underlying the PSF site are composed primarily of sands,
gravels, and clays that overlie Precambrian bedrock. The aquifers are comprised
of the sediments of the Potomac-Raritan-Magothy and Cape May formations. Aquifer
soil classifications are depicted in cross-sections presented in Figures 2.3,
2.4, and 2.5. Aquifer and confining unit soil types, as described by the USCS,
range from inorganic clays (CL-CH) in the Potomac-Raritan-Magothy aquifer system
to poorly graded sands, gravelly sands, and silty sands (SP-SM) in the Cape May
aquifer. The Cape May formation represents the uppermost aquifer at PSF. The
aquifer is unconfined, and groundwater flows through it in a west-northwest

direction toward the Delaware River.

2.5.2.2 Aquifer Geometry

The classification of soils penetrated during drilling activities, together
with observations relative to the degree of saturation in these soils, was used
to characterize the thickness and areal distribution of the uppermost Cape May
aquifer. The Cape May unconformably overlies the Potomac-Raritan-Magothy aquifer
system and is separated from the latter by an extensive confining unit. The
overall thickness of the two aquifer systems combined is greater than 130 feet
at the PSF site; the Cape May aquifer attains a thickness of 30 feet, whiie the
Potomac-Raritan-Magothy exceeds 100 feet in thickness. In the vicinity of PSF,

the Cape May’s thickness ranges from 15-35 feet.

All groundwater monitoring wells and piezometers on-site were completed
within the top of the Cape May aquifer. The water table depth averages 3.25 feet
bgs with a total saturated thickness of approximately 27 feet. Changes between
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high and low tide of the Delaware River have not been observed to have any
significant effect on water table elevations at the site. The aquifer is
recharged via precipitation and subsequent infiltration in the range 0.7-1.3 feet
per year. The underlying Cretaceous aquifer is recharged via precipitation only
where local confining clays are absent, and where the Cape May and Potomac-
Raritan-Magothy are hydraulically connected. Reported laminated sand lenses
developed in the uppermost Cretaceous section are representative of the locations
where local confining clays may be absent. No apparent sand lenses were observed
on the site during drilling activities, thus no recharge of the underlying

aquifer system appears to occur at the PSF site.

The surface and subsurface features on either side of the PSF site have
significant effects on the configuration of the local water table. The
Pedricktown North and South dredged materials located north and east of PSF are
composed primarily of silt; therefore, very little or no recharge of the Cape May
aquifer occurs where these dredged materials overlie the Cape May. The dredged
materials, located along the Delaware River, are approximately 15-20 feet thick
and cover 1200 acres overall (Figure 2.5). The Cape May aquifer was partially
excavated directly southwest of the site, resulting in the formation of the Penns
Grove man-made lake. This area is hydrogeologically separated from the PSF site
by a buried, 11,000 foot 1long slurry cut-off wall surrounding the outer
boundaries of the lake. The slurry wall extends 20-60 feet deep and 1is
approximately 3 feet wide. It acts a no-flow boundary (K=2.83 X 1E-4 ft/day) for
groundwater flow between PSF and the Penns Grove lake area. Groundwater that
flows toward the slurry wall nearest PSF is diverted and travels around the cut-
off wall. FLOWPATH , chosen as the groundwater model for PSF, graphically
illustrates the slurry wall’s effect on the local groundwater flow (see velocity

distribution maps in Appendix C).

Further north along the Delaware River, overlying the Cape May, a thin band
of Holocene alluvium developed. These alluvial deposits have no apparent
hydrogeological effect on the PSF site itself, but probably affect hydraulic

conductivities in the aquifer segments proximal to the river.
2.5.2.3 Hydraulic Conductivity

On July 8, 9, 12, and 20, 1993, rising-head slug tests were conducted at the -
PSF site to determine the hydraulic conductivity of the unconfined aquifer system
underlying the site. The slug tests were performed on 19 monitoring wells and

3 piezometers, utilizing a pressure transducer, Hermit 1000c data logger, water
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level measurement indicator, and 2 and 4 inch slugs. Geraghty and Miller's
AQTESOLV computer program was used to compile, plot, and interpret the time vs.

drawdown slug test curves.

Rising-head slug tests were performed to measure the wells’ recovery or
recharge rate, i.e., the time needed for the decreased pressure head of water to
return to a static condition. The test is performed by introducing and then
removing a slug from each monitoring well, thus simulating the removal of a known
volume of water. As the head change occurs within a pre-determined radial
distance from the well, the resulting rise in water level over time is useful in
evaluating aquifer characteristics and calculating its hydraulic conductivity and

transmissivity.

Instantaneous recharge rates were monitored in each well/piezometer using
a pressure transducer placed at a determined number of feet below the pre-test
static water level. Fluctuations in water surface elevation were recorded on the
data logger and later down-loaded onto an IBM computer for analysis. The
recharge rate was measured until greater than 95% recovery was attained. All
field data and procedures were properly recorded in the site logbook.
Decontamination of the equipment was conducted between test locations to avoid

possible cross-contamination.

Field testing activities were performed using the following procedures:

° Measure the static water level in the well.
. Decontaminate oil/water interface probe, slug, and transducer cable.
. Place the pressure transducer probe down the well at a pre-determined

number of feet below the static water level.

. Place the slug near the bottom of the well.
. Wait for the groundwater to equilibrate back to static levels.
L Set the data logger to automatically record instantaneous changes in

pressure head vs. time.
1]

. Quickly remove the slug, without disturbing the pressure transducer
probe.
. The data logger records the water level changes until static levels

are reached again.

o Decontaminate all down-hole instruments and begin again on the next
well.
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The slug test data were interpreted using the Bouwer-Rice Method for
unconfined aquifers. This method measures the saturated hydraulic conductivity
of aquifer material with a single well. It consists of lowering or raising the
water level in a well or borehole from equilibrium and measuring its subsequent
rate of rise or fall. The following parameters were entered as prompted by the
program: initial drawdown in well, radius of well casing, radius of well,
aquifer saturated thickness, well screen length, and static height of water in
well. After all data were entered, the program generated a time vs. drawdown
curve and produced a best fit straight line slope to the time-drawdown curve.
Hydraulic conductivities are then determined by the AQTESOLV program using the

Theis equation.

Curve matching requires judgment due to the effect of filter packs on slug
test results. The correct portion of the time-drawdown curve must be selected
to properly measure aquifer hydraulic conductivity. A double-straight line
phenomenon is sometimes observed in aquifer slug test data when the surrounding
gravel pack is coarser than the surrounding aquifer material. When this occurs,
the initial line of the curve is disregarded and the later time-drawdown data are
simply selected to represent the true flow of the aquifer into the well. At PSF,
only the curve graphed for MW21-001 illustrated a double-straight line effect.
All of the data from the remaining wells/piezometers produced smooth curves, thus

complicating the selection of a best fit time-drawdown slope line.

A sensitivity analysis was then manually conducted by varying the weighing
of time-drawdown data and matching lines to separate sections of each curve. Two
different line segments of the curve were matched by this method. After
performing the sensitivity analysis, it was observed that a conductivity
difference of one order of magnitude existed between the two plots completed for
each slug test. The hydraulic conductivities summarized in Table 2.1 were
calculated from the selected time-drawdown graphs presented in Appendix D. The
early time-drawdown data were selected as most representative in hydraulic

conductivity interpretation for several reasons:
L]

. Gradation curves from PSF sieve analysis of the Cape May formation
indicated similar median grain sizes for the aquifer and filter pack
materials. Therefore, no double straight line effect was evident in
the time-drawdown curve.

. The higher hydraulic conductivities calculated in the sensitivity

analysis produced data consistent with USCS soil classifications and
well development observed in the PSF monitoring wells.
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Hydraulic conductivities at the PSF site ranged between 1.34 to 31.72 ft/day
with an average transmissivity of 392 ft?/day. Figure 2.8 depicts the locations
of each monitoring well/piezometer with its corresponding hydraulic conductivity
value. All conductivity values for the PSF site fall within the specified range
for soils designated as SP-SM. According to the USCS, soils designated as SP-SM
should have a hydraulic conductivity value between 2.83 X 10E+l to 2.83 X 10E-3
ft/day. Conductivity values were observed to fall within three different
ranges; 1-10 ft/day, 10-20 ft/day, and >20 ft/day. These ranges are depicted on
Figure 2.8 as concentric circles of varying size. It was also observed that the
conductivity increased from the southwest portion of the site to the northernmost

portion of the site, with median conductivities existing in the western and

eastern corners of PSF.

The calculated conductivities shown in Table 2.1 may be conservative values.
The slug test technique does have drawbacks: a) The computed value of hydraulic
conductivity is accurate only to within an order of magnitude; b) storage
coefficient cannot be satisfactorily determined; c) no closed-form analytical
solution yet exists to solve for hydraulic conductivity in unconfined aquifers;
d) tests can be strongly affected by skin effects, wellbore storage, and filter
pack problems; e) the aquifer volume affected during the test is small, so
hydraulic conductivity values can be applied only locally; and f) in highly
transmissive aquifers, the recovery rate can be so rapid that manual slugging,
via solid slugs, bailers, or injected water, can cause significant "noise” in the
very-early-time data, which can lead to erroneous interpretations of that data
set. For these reasons, it is assumed the hydraulic conductivities at the PSF
site could be slightly higher than shown. This assumption is discussed relative

to impacts on groundwater flow modeling in Section 5.3.

The groundwater model calculated groundwater velocities at PSF to have an
average of 3.55 x 10E-1 ft/day. The groundwater velocities determined from the
water table and hydraulic conductivity maps were calculated to have an average
velocity of 3.32 x 10E-2 ft/day. Because the average velocities calculated by
these two methods are similar, the groundwater velocities calculated by the. model

are assumed to be representative of the actual conditions at the PSF site

(Appendix C).
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2.5.2.4 Hydraulic Gradient

Synoptic water level measurements were taken from the north side of the top
of each PVC well/piezometer casing and at each surface water staff gauge to +0.01
feet, using a water level indicator. Measurements were taken on two separate
occasions, at both high and low tide, on June 28 and September 2, 1993.
Elevation data are summarized in Tables 2.2 and 2.3 and depicted in the
Groundwater Flow Direction Maps, Figures 2.9 and 2.10. Figure 2.9 shows the high
tide water level measurements and flow direction in June 1993. Water levels
taken at low tide on the same day were very similar, showing no significant
change in flow direction or contouring, and therefore were not mapped. Figure
2.10 depicts the water level measurements collected at low tide in September
1993. High tide measurements on the same day also showed little or no change and
also were not mapped. The change in groundwater elevations from season to

season, however, is presented by comparison of the two figures.

Comparing the Groundwater Flow Direction Maps, it is evident from the
groundwater contour spacing that both the hydraulic gradient and flow direction
differ slightly in the western and eastern portions of the site. Measurements
taken during high tide on June 28, 1993, revealed groundwater elevations of 17.19
feet above msl in MW20-001 and 8.53 feet above msl in MW2-001, producing a 0.41%
westward groundwater hydraulic gradient on the eastern portion of the site. The
same round of measurements also revealed an approximate groundwater elevation of
13 feet above msl in the southern corner of PSF and an elevation of 6.06 feet

above msl in MW13-001, indicating a 0.32% northwestward gradient on the western

portion of the site.

Before the installation of the bentonite slurry wall along Penns Grove'’s
eastern property boundary, the groundwater flow direction and gradient were
probably more uniform throughout PSF and the surrounding properties. The lower
hydraulic gradient and the refraction of flowpaths on the western portion of the
site is due to the diversion of groundwater around the slurry wall and the
presence of slightly higher hydraulic conductivities in that area., The
groundwater model calibration map, derived from the FLOWPATH groundwater modeling
efforts, depicts an overall view of the local flow patterns and hydraulic

gradients. This figure is discussed in further detail in Section 5.3.

Hydraulic gradients from PSF to the Delaware River are lower than on-site,

during both high and low tide flow regimes. At low tide, the hydraulic gradient
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from the northwest portion of PSF to the river is approximately 0.23%. At high

tide, it appears that the gradient is close to flat.
2.5.2.5 Groundwater and Surface Water Relationships

The uppermost aquifer at the PSF site is that within the unconfined
Pleistocene Cape May formation. The water levels measured within the
well/piezometers completed in this aquifer indicate the water table currently
fluctuates between approximately 2-6 feet bgs from June to September. Overall,
elevations (at high tide, June 28, 1993) of the water table were measured from
18.03 feet above msl along the southeastern side of the site (MW21-001), to 6.06
feet above msl (MW13-001) at the northwest corner. Groundwater Flow Direction
Maps (Figures 2.9 and 2.10) show the water table elevations at each sampling
location. As discussed above, a 0.41% westward groundwater hydraulic gradient
is produced on the eastern portion of the site and a 0.32% northwestward gradient

on the western portion.

Staff gauges were placed within the nearby surface water bodies in order to
discern the connections between the water table and surface water and the
relationships involved. Gauges were placed in both the north and west swales,
the Penns Grove Project lake, and the Delaware River. The elevations along the
north drainage swale were 7.65 feet above msl (SW2-001) and 3.29 feet above msl
(SW13-001) during the June 28, 1993, round of measurements. The gradient of the
surface water within the north swale was calculated to be 0.27% from SW2-001 to

SW13-001.

It is evident from comparison of the water table and surface water
elevations that the north swale is a gaining stream, at least along the portion
from SW2-001 to the river. Corresponding measurements at MW2-001 and SW2-001
indicate only a 0.5 foot difference in water elevations at low tide on September
2, 1993. Corresponding measurements at EHW-13 and SW13-001 indicate a 2.27 foot
difference in water elevations at the same measurement round. No measurements
were taken east of SW2-001, however, because visual observations indicate a lack
of flow in this portion of the north swale. East of SW2-001, where flow ik more
consistent, the swale most likely is a gaining stream in the spring and a losing

stream in the fall/winter.

The north drainage swale discharges directly into the Delaware River. From
Versar's groundwater modeling efforts, as well as the geologic and hydrogeologic
cross-sections created during this investigation, it is apparent that the Cape

May aquifer discharges completely into the Delaware River as well. The deepest
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navigable channel within the Delaware is approximately 40-45 feet below its water
surface. From the borehole logs at both the Penns Grove and Pedricktown South
sites, it is apparent that the Cape May’s thickness nearest the Delaware River
is approximately 15-35 feet. A small portion of the groundwater flow within the
Cape May aquifer seeps into the north swale, and exits to the river via surface
water flow, while the remaining groundwater flows under the Pedricktown South

dredged materials and into the river from below the Holocene alluvium deposits

(Figure 2.5).

Because of the installation of the bentonite slurry wall along the outside
of the western border of PSF, groundwater within the Cape May does not exfiltrate
into the Penns Grove Project lake nor into the west swale. Surface water runoff
from PSF, however, can discharge into the west swale, which ultimately flows into
the Delaware River after it joins the north swale. Surface water runoff from PSF
cannot enter the Penns Grove Project lake on the west because of the intervening

west swale and berm.
2.6 Geography

Salem County lies in the northwestern part of New Jersey and is located
between 39°23'N and 39°48'N latitude, and 75°04'W and 75°34'W longitude. The
county has a total area of 390 square miles, of which 45 square miles are covered
by water. Salem County is bordered by Gloucester County on north, Cumberland
County on the south and east, and the Delaware River and the State of Delaware

on the west.

Salem County'’s relief is relatively low with gentle slopes. A tidal marsh
which borders the Delaware River is 4 miles long and generally less than 10 feet
above mean sea level. The land surface further inland rises gradually to gentle
rolling hills. The highest elevation in Salem County is situated in the eastern

part of the county, where altitudes reach 160 feet.

The county is drained by a series of streams, the largest of which is the
Salem River. This river flows into the Salem Canal, which flows ingo the
Delaware River. The Maurice River drains the land area in the far eastern
portion of the county and flows southward through Cumberland County, to the
Delaware Bay. All of the other major streams within Salem County discharge

directly to the Delaware River.
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2.6.1 Climatology and Meteorology

Salem County’s climate is generally characterized by mild winters, warm
humid summers, and moderate, evenly distributed precipitation. December through
February is the coldest part of the year, with January generally the coldest
month. The average daily minimum temperature in January is 25.6°F. The hottest
month of the year is generally July, with an average daily maximum temperature
of 87.4°F. Approximately 15 inches of snowfall and 37 inches of rainfall
accumulate in the area annually. First and last frost occur approximately
October 19 and April 23, respectively. During the growing season, rainfall is

not uniform, and long wet and dry periods may occur.
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Table 2.1

HYDRAULIC CONDUCTIVITY SUMMARY
Pedricktown Support Facility
Salem County, New Jersey

‘ MW2-001 2.03 x 10E-2 29.27 1.03 x 10E-2
MW7-001 5.40 x 10E-3 7.77 2.74 x 10E-3
MW8-001 2.99 x 10E-3 4.31 1.52 x 10E-3
MW10-001 6.39 x 10E-3 9.20 3.24 x 10E-3
MW11-001 2.13 x 10E-2 30.70 1.08 x 10E-2

“ MW11-002 1.59 x 10E-2 22.95 8.09 x 10E-3
MW12-001 1.06 x 10E-2 15.36 5.42 x 10E-3
MW12-002 1.16 x 10E-2 16.73 5.90 x 10E-3
MW13-001 1.12 x 10E-2 16.17 5.70 x 10E-3
MW14-001 1.24 x 10E-2 17.91 6.32 x 10E-3
MW14-002 1.04 x 10E-2 15.04 5.31 x 10E-3
MW15-001 6.62 x 10E-3 9.53 3.36 x 10E-3
MW16-001 1.61 x 10E-3 2.32 5.19 x 10E-4
MW16-002 2.33 x 10E-3 3.36 1.18 x 10E-3
MW16-003 1.06 x 10E-2 15.36 5.42 x 10E-3
MW20-001 1.00 x 10E-2 14.41 5.08 x 10E-3
MW21-001 4.44 x 10E-3 6.39 2.25 x 10E-3
MW22-001 9.32 x 10E-4 1.34 4.73 x 10E-4
MW24-001 5.70 x 10E-3 8.21 2.89 x 10E-3

E P4-001 1.54 x 10E-2 22.26 7.85 x 10E-3
P9-001 1.446 x 10E-2 20.86 7.36 x 10E-3

NOTE: Hydraulic conductivities were derived from slug tes 'ing data and

Geraghty and Miller'’s AQTESOLV program.




Table 2.2

WELL/PIEZOMETER FLUID LEVEL MEASUREMENTS
Pedricktown Support Facility

Salem County, New Jersey

Well/Piezometer Date Measured Depth to Total Well Depth Elevation* of Water Table
Number Woater (ft) Below Grade (ft) PVC Casing (ft) Elevation® (ft)

MW2-001 6/28/93 H 4.22 12.0 12.78% 8.53
L 4.23 8.52

9/2/93 H 4.67 8.08

L 4.70 8.05

MW7-001 6/28/93 H4.12 1.5 19.32 15.20
La4.21 15.11

9/2/93 H5.75 13.57

L S5.76 13.56

MWB8-001 6/28/93 H5.78 12.5 19.71 13.93
L5.79 13.92

9/2/93 H 7.08 12.63

L 7.08 12.63

MW10-001 6/28/93 H 4.94 12.0 15.05 10.11
L 4.91 10.14

9/2/93 H5.79 9.26

L 5.82 9.23

MW11-001 6/28/93 H 4.63 12.0 11.98 7.35
L 4.64 7.34

9/2/93 H5.14 6.84

L5.17 6.81

MW11-002 6/28/93 H 5.35 12.5 13.42 8.07
L 5.35 8.07

9/2/93 H6.11 7.31

L6.14 7.28

MW12-001 6/28/93 H 4.85 11.5 10.98 6.13
L 4,85 6.13

9/2/33 H 5.50 5.48

L 5.63 5.45

MW12-002 6/28/93 H5.41 11.5 12.37 6.96
L5.42 6.95

9/2/93 H 6.15 6.22

L6.18 6.19

MW13-001 6/28/93 H 5.55 13.0 11.61 6.06
L 5.50 6.11

9/2/93 H 6.25 5.36

L 6.29 5.32

MW14-001 6/28/93 H 3.59 11.5 11.285 7.66
L 3.60 7.65

9/2/93 H 4.34 6.91

L 4.45 6.80

MW14-002 6/28/93 H 4.03 11.5 12.18 8.15
L 4.04 8.14

9/2/93 H 4.84 7.34

L 4.90 7.28
MW15-001 68/28/93 H 4.45 12.5 15.29 10.84
L5.45 9.84

9/2/93 H 6.40 8.89

L 6.42 8.87
MW16-001 6/28/93 H 6.90 12.0 18.59 11.69
L 6.90 11.69
9/2/93 H 8.10 10.49
L8.12 10.47




Table 2.2 (continued)
WELL/PIEZOMETER FLUID LEVEL MEASUREMENTS
Pedricktown Support Facility
Salem County, New Jersey

|
l Well/Piezometer Date Measured Depth to Total Well Depth Elevation*® of Water Tabie
! Number Water (ft) Below Grade (ft) PVC Casing (ft) Elevation*® (ft)
MW16-002 6/28/93 H 4.36 12.0 16.11 11.75
i L 4.36 11.75
i 9/2/93 H 5.37 10.74
| L5.41 10.70
“ MW16-003 6/28/93 H 6.65 12.5 17.0 10.35
L 6.65 10.35
9/2/93 H7.69 9.31
L7.69 9.31
MW20-001 6/28/93 H 5.97 13.6 23.16 17.19
L 6.09 . 17.07
9/2/93 H7.88 15.28
L7.85 15.31
MW21-001 6/28/93 H 7.625 15.0 25.65 18.03
L7.63 18.02
9/2/93 H 9.86 15.79
L 9.87 15.78
MW22-001 6/28/93 H 6.49 12.5 21.08 14,59
L 6.49 14.59
9/2/93 H 8.10 12.98
L 8.10 12.98
MW24-001 . 6/28/93 H 5.58 12.0 17.15 11.57
L 5.575 11.875
9/2/93 H 6.87 10.28
L 6.88 10.27
P4-001 6/28/93 H 4.52 13.0 19.07 14.55
L 4.70 14.37
9/2/93 H 6.02 13.05
L 6.01 ’ 13.06
P39-001 6/28/93 H 4.75 13.0 17.20 12.45
L4.76 12.44
9/2/93 H 5.70 11.50
L5.71 11.49
P15-001 6/28/93 H 5.675 13.0 15.93 10.26
L 5.69 10.24
9/2/93 H 6.76 9.17
| L 6.80 9.13
DGW-03 6/28/93 H12.22 28.0 16.27 4.05
L12.40 3.87
9/2/93 H 13.18 3.09
L 13.20 3.07
EHW-12 6/28/93 H 3.85 25.0 19.27 15.42
L3.92 15.34
9/2/93 H NM NM
L NM NM
EHW-13 6/28/93 H 4.09 43.0 10.55 6.46
L 4.10 6.45
9/2/93 H 5.08 5.47
L 5.10 : 5.45
NOTES: Water levels were measured from the northside of each PVC casing.
* = Elevation data is the height in feet above mean sea level.
H = high tide
L = low tide

NM = not measured




Table 2.3

SURFACE WATER FLUID LEVEL MEASUREMENTS
Pedricktown Support Facility
Salem County, New Jersey

Surface Water Date M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>