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Background

E. I. Du Pont de Nemours & Company (Du Pont) is proposing an expansion of
the existing hazardous waste management facility at its Chambers Works plant
located in Deepwater, New Jersey. The expansion will include construction and
operation of a 140 million BTU/hr rotary kiln incinerator and an approximately
1.8 million cubic yard secure landfill. Approximately 55 acres will be
disturbed, including about 27 acres for the landfill, about 15 acres for the
incinerator, and about 13 acres for the tank farm, roads, truck wash, etc. Both
units are expected to begin operations in 1992, The proposed rotary kiln is
designed to process approximately 35,000 tons of hazardous wastes annually, and
will be used to treat wastes generated at Chambers Works and other Du Pont
plants, as well as hazardous wastes from other commercial generators. The secure
landfill will be used to dispose of ash from the incinerator, sludge from the
existing wastewater treatment plant, and bulk hazardous wastes, such as
contaminated rubble and contaminated asbestos, from Chambers Works and other Du
Pont plants. Neither commercial nor containerized wastes will be accepted at
the landfill.

The New Jersey Department of Environmental Protettion (NJDEP) and the
Hazardous Waste Facilities Siting Commission have determined that the proposed
project is an expansion of an existing major commercial hazardous waste facility
rather than the construction of a new facility. The project, therefore, is
governed by N.J.S.A. 13:1E-87 and 13:1E-60, and does not fall within the purview
of N.J.S.A. 13:1E-59, which imposes site designation requirements (i.e., siting
criteria) on new major facilities. However, N.J.S.A. 13:1E-87 requires that an
Environmental and Health Impact Statement (EHIS) be prepared to assess potential
environmental and health impacts if an expansion of a major facility is greater
than 50% of the existing capacity of the facility. Because the proposed project
would increase the capacity of the existing Chambers Works facility by more than
50%, this requirement applies.

Several issues regarding potential impacts of this proposed project have
been raised, and are addressed in this EHIS. Major issues include:

" Safety of transporting hazardous wastes to Chambers Works;

" Types of hazardous wastes that will be incinerated, and resultant
air quality impacts and health risks; ‘

= Impacts on wetlands; and
s On-site and off-site ground-water contamination and potential health
risks.
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However, only issues related to impacts of the proposed incinerator and landfill
expansion are addressed. For example, this EHIS does not evaluate other proposed
alr emission sources in the area and the combined impacts of these sources and
the proposed Chambers Works incinerator. The purpose of the EHIS is .to provide
decision-makers and other interested parties with detailed descriptions of the
proposed expansion and to present key information on existing environmental
conditions; to identify all envirommental and public health impacts that are
likely to result from the construction and operation of the project; and to
present measures that would minimize adverse impacts during construction and
operation of the proposed units.

Project Details

Waste Accepted for Incineration

The incinerator will process a wide variety of hazardous wastes. The
largest projected waste streams include chemical process liquids and solids,
spent halogenated solvents, ignitable wastes, phenylenediamine, nitrobody waste,
chloraniline, waste paint, corrosives, and waste oil. Wastes which will not be
accepted include polychlorinated biphenyls, polychlorinated dioxins and furans,
radiocactive wastes, infectious wastes, asbestos-containing wastes, and ignitable
gases. Approximately 25% of the capacity is expected to be used for Chambers
Works waste, 25% for other Du Pont operations wastes, and 50% for commercial
wastes. These commercial wastes are first and foremost New Jersey wastes. As
many as 700 Du Pont waste streams may be processed at the incinerator.

Du Pont has estimated that there will be between eight and ten shipments
of hazardous waste to the incinerator per day. Of these shipments, five are
expected to carry wastes from other Du Pont and non-Du Pont facilities. Wastes
will be accepted 24 hours per day, although most shipments will arrive during
the day shift.

Incinerator Waste Storage and Handling Svystem

The waste storage and handling system includes liquids receiving areas
for both rail car and tank truck unloading and sampling, tank farm areas for
bulk storage of 1liquid and other pumpable wastes, storage areas for containerized
wastes, and a laboratory. Du Pont does not plan on using the rail car area in
the short-term but may decide to use it in the future. The tank truck
unloading/sampling area has five bays: two for direct burning, two for unloading
to the tank farm, and one bay at a remote location for fluoride waste unloading.
The tank farm possesses 14 above-ground tanks with eight separate containment
areas to prevent mixing of incompatible wastes in the event of a leak or spill
from a tank. Eight tanks, with a total storage capacity of 140,000 gallons, will
be constructed during the first stage of construction. Six additional tanks,
with a total capacity of 80,000 gallons, will be constructed within five years
of project approval. Containerized wastes will be housed in a fully enclosed,
heated 46,000 sq ft building adjacent to the incinerator. Incompatible wastes
will be segregated. TFacilities for managing and feeding containers include
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conveyors, two 5000-gallon holding/blending tanks and a liquid removal station,
a thaw box to heat drummed material when necessary, lifts, repackaging area for
containers that do not meet specifications for direct feed to the kiln, and
related systems needed to handle containerized wastes properly.

Incinerator Kiln and Afterburner

The selected incinerator is the Deutsche Babcock Anlagen design, which
includes a rotary kiln combustion unit and an afterburner (i.e., a secondary
combustion) chamber. The incinerator is designed to accept solid, liquid and
slurried wastes, including pumpable sludges, on a continuous basis. It will
provide a destruction efficiency of more than 99.99 percent for all organic
constituents in the feed stream. Natural gas or fuel oil will be used to start-
up the incinerator, and high-BTU wastes and/or fuel will be used to maintain the
temperature necessary to achieve the required destruction efficiency. The burn
will be controlled to produce insert gases, ash and slag. Gases will pass
through a series of air pollution control devices, which will provide a best
available control technology (BACT), before discharge through a 213-foot high
stack. Two induced draft fans will draw the gases through the incinerator and
air pollution control system (APCS) to the stack. Ash and slag will be
transported to the proposed secure landfill for disposal.

The rotary kiln is an inclined, refractory-lined cylindrical vessel with
an internal diameter of 12.4 feet and a length of 39.2 feet. The rate of
rotation will be variable depending on the waste feed characteristics and feed
rate. The average design feed rate to the kiln is 10,000 pounds per hour. The
actual feed rate will depend on the BTU value and other characteristics of the
wastes. The design heat rate of the kiln during continuous operation is 80
million BTU per hour. A minimum of 20 percent of the heat load to the kiln will
be supplied by high-BTU atomizable organic liquid waste or an auxiliary fuel to
ensure that required temperatures are maintained. The rotary kiln will operate
at temperatures between 1650 and 2000 degrees F. Exhaust gases from the kiln
flow into the afterburner chamber where organic vapors are combusted.

The afterburner chamber is a vertical, refractory-lined vessel with inside
dimensions of 17.7 feet by 20.5 feet and a height of 29 feet from the lowest
burner. Atomizable organic liquid wastes may be fed directly into this chamber.
The average design feed rate is 7500 pounds per hour, and the design heat rate
is 60 million BTU per hour. The combustion temperature in the afterburner ranges
between 2000 and 2400 degrees F.

Incinerator Waste Feed and Interlock Svstems

Wastes will be fed to the rotary kiln as bulk liquid, pumpable sludge,
containerized solids, and lab packs. Liquid wastes from tank trucks may be
pumped directly to the kiln through a liquid waste burner. Liquid wastes from
tank storage may be pumped to a waste burner or spray nozzle. Sludge wastes
will be fed to the kiln through one of two sludge nozzles, depending on the
viscosity of the waste. Containerized solids and lab packs will be fed to the
kiln through the container chamber by a feed conveyor and chute.
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Wastes may be fed to the afterburner chamber through two sets of burmners
and nozzles. There are two liquid waste nozzles, two burners with a fuel oil
and liquid waste nozzle and two low NO, burners. Liquid wastes are pumped from
tank storage for all nozzles except one low NO, burner which is direct from tank
trucks., A fifth burner is for high fluoride containing wastes fed directly from
tank trucks. :

The incinerator system is equipped with process instrumentation that will
interrupt waste and/or auxiliary fuel feeds to the incinerator in the event that
incinerator or APCS operating parameters fall below or increase above the
specified values required for waste destruction and control of emissions.
Instrumentation includes temperature transmitters at the kiln and afterburner
discharge ducts, flow transmitters on all combustion air, waste and fuel feed
streams, and pressure transmitters in the afterburner chamber. The flow rate
of the stack exhaust gas and the oxygen content of the afterburner exhaust gas
will also be monitored. Waste feeds will be automatically stopped if the
temperature in the kiln or afterburner decreases below a low set-point, when the
pressure in the afterburner exceeds a high set-point, or when the burner flame

or combustion air flow are lost. If the afterburner temperature begins to
decrease, auxiliary fuel will be added to increase the temperature in the
chamber, If the temperature continues to decrease, the waste feed will

automatically cut off,

The APCS also contains various controls. Instrumentation monitors flow
rates, pressure, temperature, and pH. If any of these parameters falls outside
operating set-points, all waste feeds to the incinerator will be interrupted.
In addition, if the flow of water to the saturator decreases below low set-point,
auxiliary fuel flow will also be cut off. An emergency saturator water system
will be activated to protect downstream equipment from high temperature
conditions.

Emergency Vent System

The incinerator is equipped with an emergency pressure relief vent, which
is located at the highest point of the afterburner discharge duct. The vent is
designed to open only in the event of over-pressurization of the rotary kiln or
afterburner to protect the incinerator system from possible explosions. The vent
will open automatically if the pressure exceeds a high set-point. Upon
activation, all waste feeds will be cut off by automatic control valves.

Other Incinerator Controls

Various controls have been developed to ensure that only wastes suitable
for incineration are accepted and that wastes are properly handled. Before
wastes can be shipped to Chambers Works, Chambers Works personnel will thoroughly
analyze the wastes for pre-acceptance approval. Analytical results will be
recorded on waste approval sheets and filed in the incinerator computer system.
This system will be used to develop computer-generated feed menus. These menus
will combine wastes to maintain optimum operating parameters and to comply with
permitted emission limits. All wastes generated off-site must be re-analyzed
every two years. All shipments, upon arrival, will be inspected for compliance
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with record-keeping and transportation requirements, and then the contents will
be visually or analytically confirmed to be the same as the sample analyzed and
approved during pre-acceptance.

Safeguards to ensure that no incompatible wastes will be mixed in pipelines
or tanks include waste analysis, qualitative compatibility testing, labeling of
lots, dedicated pumps for classes of liquids, and flushing of empty lines and
tanks prior to refilling. For example, if wastes are to be unloaded into the
blend tanks, the wastes will be analyzed for compatibility with the tank contents
prior to unloading. Samples from blend and bulk storage tanks will be verified
prior to incineration to monitor and ensure optimum feed composition. In
addition, waste containers that are to be fed directly to the kiln must not hold
any free-standing liquid, must weigh less than 600 pounds, and must not release
more than 2.5 million BTU per container. Wastes that are not compatible with
one of the four designated storage areas are not placed in storage, but fed
directly to the kiln. Wastes that are not compatible with the incinerator feed
equipment are refused.

Waste tanks will be equipped with submerged anti-static fill lines to
reduce the potential for explosion. Tanks will also be blanketed by nitrogen
to prevent explosive mixtures of gas from developing in the vapor spaces. All
unloading to the tanks will also be done under a nitrogen blanket. Any emissions
during unloading will be wvented to the afterburner or to a set of carbon
adsorbers. Pressure settings of the tank vents will be set at a level to assure
that the tanks only vent during filling. Additionally, each tank will be
protected by a rupture disk and a relief valve.

Other controls will be in place to prevent fires, explosions, and the
release of hazardous materials. For example, ample spill containment will be
provided at the tank farm, container storage area, and truck and rail car
unloading areas. Tanks will have level indicators and high level shut-offs,
and sumps will have alarms which will be activated when liquids collect within.
Fire protection will consist of fire resistant construction, in-place automatic
suppression systems, water supply, and equipment for manual firefighting. Other
emergency response equipment will also be available and readily accessible. 1In
addition, several administrative and operational procedures and systems are
already in place, including area-specific RCRA training programs, a comprehensive
safety program, inspection and maintenance programs, and contingency plans and
procedures for chemical releases and fires. Furthermore, Chambers Works
maintains fire, spill, and emergency medical response teams that are available
on a 24-hour basis.

Landfill Design

The landfill will be located adjacent to the Delaware River on ‘Carneys
Point. Approximately 165 cubic yards of hazardous waste will be disposed of
daily. All wastes will be contained above grade in an earthen vault-like
structure, the top of which will reach 100 feet high. The design consists of
four cells surrounded by a containment dike with rip-rap protection. To prevent
ground-water contamination, the bottom of each cell possesses a liner system with
two reinforced synthetic rubber liners, a leachate collection system, and a leak
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detection system. The landfill also includes a ground-water monitoring system
to detect contaminant releases should any of the controls fail, and a well system
to collect any contaminated ground water. In addition, the landfill will include
a truck-wash station to decontaminate trucks before they leave the area.
Leachate, any intercepted ground water, and wash water will be pumped to the
Chambers Works wastewater treatment plant (WWTP) for processing.

As the cells are filled, the dike elevation will-be raised by application
of the side slope cover. After the cells are filled, the landfill will be
covered by an impervious cap. Both the slide slope cover and cap will include
a three-foot thick layer of clay and a reinforced synthetic rubber liner to
provide a barrier to infiltration and thereby minimize leachate generation.

Landfil]l Operations and Controls

Wastes will be hauled and dumped at the landfill 24 hours per day, 7 days
per week, and wastes will be spread/compacted during daylight hours 7 days per
week. Most of the wastes will come from the Chambers Works WWITP and the proposed
incinerator. Acceptance of wastes generated at other Du Pont facilities will
involve waste characterization prior to shipping and verification upon arrival.
Drummed or other packaged wastes will be transferred to bulk solids containers.
If wastes contain free water, the landfill operator will instruct the transporter
to deposit the load at the dewatering pad where free water will be collected;
collected water will flow to the wastewater treatment plant. When the bulk
solids are dewatered and pass the filter test, they will be transported to the
landfill. Each shipment will be logged at the landfill office, and the waste
type and quantity received will be recorded. The location of each shipment will
also be indicated on a map of the landfill using the shipment log number.

Recertification of all active waste streams will be performed annually.
The process will include complete recharacterization by the generator and
evaluation by the Chambers Works Environmental Affairs Group for compliance with
current regulations. Wastes will also be recharacterized if waste streams change
as a result of process modifications or EPA promulgates additional land disposal
restriction treatment standards.

Du Pont will perform routine inspections of the landfill throughout its
active life. Inspections will detect malfunctions, deterioration, operating
errors, or discharge early enough to repair or remediate the problem before it
threatens human health or the environment. Analytical results from well sampling
will be compiled and submitted to the New Jersey Division of Water Resources
quarterly. In addition, the landfill will be inspected weekly by representatives
of the NJDEP and the local health department.

Post-closure activities will consist of ground-water monitoring, pumping
and treatment of leachate generated after closure, maintenance of the final
cover system to control erosion and liner damage, and inspection of the cover
system and monitoring wells. Ground water will be sampled on a quarterly basis
from those wells used during active operations. It is anticipated that
approximately 100,000 gallons of leachate will be generated annually and need
treatment. The cover system will be inspected for structural deterioratiomn,
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ponding and erosion condition of vegetation, and vandalism. Monitoring wells
will be inspected for structural deterioration, vandalism, and general condition.
Site security will also be maintained. Du Pont will restrict use of the property
such that the integrity and proper functioning of the ground-water monitoring
wells and cover system will not be disturbed.

Project Impacts

Construction Activities

Construction activities will not create any significant impacts and most
will be temporary (Section 5.1). The only permanent impact will be the loss of
open space and the associated loss of wildlife habitat. Approximately 55 acres
of terrestrial habitat will be lost as a result of the incinerator and landfill
construction. However, the value of the habitat is low. The proposed landfill
site is the former site of a nitrocellulose factory, and in many places, there
are old roads and foundations which are of little or no value to wildlife. Areas
that are vegetated are relatively disturbed and have limited plant diversity,
which in turn limits the wildlife species that can be supported. A total of 0.25
acre or less of wetland aquatic habitat, which have been classified by the New
Jersey Bureau of Wetlands as being of moderate value, will be lost. However,
the impacts will be limited by the relatively small size and isolated nature of
the wetlands to be filled. The incinerator site is the former site of a
nitrocellulose waste dump, which was only recently decontaminated (i.e.,
decontamination was completed in 1987).

Air quality impacts will be minor and temporary.- Fugitive dust will be
generated by vehicular traffic and during preparation of the incinerator site,
excavation of the landfill site, and other construction activities. However,
it is expected that dust control measures, such as water application and covering
soil piles, will be used. 1In addition, emissions from construction equipment
will be minimized by keeping the equipment properly maintained.

No adverse impacts to surface-water quality are expected from construction
activities. Activities will adhere to required construction techniques (e.g.,
covering soil piles, use of silt curtains, and seeding), and therefore, will not
create erosion and increase sediment loading to area drainageways and the
Delaware River.

Heavy equipment operation and additional vehicular traffic associated with
construction activities will generate some noise. However, the community will
not be impacted. Increases in noise levels will be imperceptible because
receptors are far enough away, existing noise sources in the community (e.g.,
existing traffic) predominate, and/or structures on Du Pont property between
the construction sites and receptors will act as noise barriers.

No socioecomnomic impacts (e.g., changes in demographics, unemployment,
the local economy, and demands on public services and utilities) will be
associated with the construction of the proposed units. The peak construction
workforce (approximately 300 people over a 9 to 12 month period) will be
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relatively small, and any associated migration of people into the area will be
ingsignificant. Project expenditures in the local area also are expected to be
limited and not disruptive.

No known cultural or historic resources exist at the proposed landfill
and incinerator sites. Therefore, no impacts are anticipated.

Routine Operations

Surface-Water Quality Impacts. No adverse impacts to surface-water quality
are expected from routine operation of either the incinerator or landfill
(Section 4.1.1). The incinerator complex has been designed to prevent stormwater
run-on and runoff and to contain all spills through the use of spill containment
curbs. Wastewater generated by the incinerator’s air pollution control system
(i.e., the only wastewater generated in the incinerator system), wastewaters from
cooling water blowdown, rain that falls into the secondary containment area, and
any liquid spill material compatible with wastewater treatment plant (WWIP)
limits will be conveyed to the WWTP. Expected quantities represent an extremely
small percentage of the 40 million gallons treated and discharged each day from
the WWTP. Contaminants in the incinerator stack emissions may reach area surface
waters by deposition, but contaminant concentrations are expected to be very low
and are not expected to affect water quality adversely

Discharges from landfilling activities also will be controlled, including
leachate generated by stormwater infiltrating through the wastes and wash-watexr
runoff from the truck wash station. Both of these wastes will be collected and
pumped to the WWTP for processing. Quantities also will represent only an
extremely small percentage of the flow processed daily at the WWIP. Run-on will
be prevented by the perimeter containment dike. The quality of area surface
waters could be affected by subsurface leakage from the landfill and exfiltration
of contaminated ground water, but this is unlikely and various controls will be
installed at the landfill to prevent ground-water contamination.

Although both wunits will be located within the 100-year floodplain,
floodwaters should not impact either unit. The incinerator’s waste storage
building will be constructed on fill material that will be raised to the 100-
vear flood event elevation (i.e., to 12.3 ft Chambers Works Datum [CWD]). The
landfill will include a perimeter clay containment/starter dike that will have
a minimum top elevation at 17 ft CWD, which is 4.7 ft above the 100-year flood
event elevation. The dike also will include rip-rap protection that will have
a top elevation at 14.5 ft CWD, which is 2.0 ft above the 100-year flood event
elevation. Therefore, floodwaters are not expected to wash away wastes in the
landfill or waste drums from the incinerator's waste storage area.

Ground-Water Quality Impacts. The proposed incinerator complex and
landfill have been designed to protect ground water, and therefore, no adverse
impacts to ground water are anticipated (Section 4.1.2). The incinerator complex
will consist of an impermeable concrete pad surrounded by curbing to contain
liquid spills. Therefore, spills will not be able to percolate to ground water.
Particulate contaminants from stack emissions will be deposited onto the ground,
but concentrations of these contaminants are considered insignificant and would

ES-8



not be expected to percolate down to the drinking water aquifer (Potomaé-Raritan—
Magothy) system in any concentrations that would pose a health risk.

The landfill design includes various control features to prevent the
release of hazardous waste constituents to the subsurface enviromment. These
features include a complex liner system, a leachate collection system, and a
leak detection system. The landfill also includes a ground-water monitoring
system to detect contaminant releases from the structure should any of the
controls fail, and a well system to intercept any contaminated ground water.
Leachate and any intercepted ground water will be pumped to the Chambers Works
WWTP for processing.

Air Quality Impacts. The impacts of air pollutant emissions from the
proposed incinerator on air quality are not expected to be significant based on
an evaluation of emission estimates and air quality modeling results (Section
4.2). Expected emissions from the incinerator were found to be within existing
and proposed standards and guidelines., The modeled ambient air concentrations
of criteria pollutants (i.e., particulate matter, sulfur dioxide, nitrogen
oxides, carbon monoxide, and lead), metals, organic compounds, and acid gases
from the incinerator also were found to be well within regulatory standards and
guidelines, most of which are health-based. 1In addition, air pollution control
systems applied to the incinerator are expected to be in compliance with Federal
and State emission control regulations and guidelines (e.g., use of best
available control technology, 99% removal of hydrochloric acid emissions, and
99.99% destruction of organic compounds), subject to verification during the
required incinerator trial burn.

The impacts of air pollutant emissions from the proposed landfill on air
quality are not expected to be significant based on evaluation of air quality
monitoring data from the existing landfill operation, waste characterization
data, and proposed landfill operating procedures. Ambient air quality modeling
of particulate and organic compound emissions from the landfill was not
conducted. There will be mno volatile organic emissions from the proposed
landfill because materials disposed of in the landfill will not contain volatile
organic substances. Fugitive particulate emissions, including metals, are
expected to be similar to those from the existing landfill; emissions from the
existing landfill are well within regulatory standards and guidelines. Operating
controls at the existing landfill have proven effective in controlling fugitive
emissions and are expected to be equally effective at the proposed landfill
expansion.

The air quality impacts analysis evaluates the cumulative impacts of the
expansion projects on the area's ambient air quality. The dispersion modeling
conducted predicts the incremental increase from existing ambient air
concentrations resulting from the proposed incinerator and landfill expansion,
based on emission estimates. Existing ambient concentrations are based on
current ambient air quality data for southern New Jersey and northern Delaware,
and these data represent the contribution and impacts from existing emission
sources in the region.
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Ecological Impacts. No impacts on aquatic and terrestrial systems
associated with the landfill and incinerator operations are expected (Section
4.3). The landfill design features and operating controls are adequate to
prevent migration of chemicals from the landfill. The design of the incinerator
and its operating controls are also sufficient to prevent chemical releases from
spills and other operational incidents. 1In addition, emission concentrations
at the incinerator will not be large enough to cause adverse impacts.

Potential impacts of emissions on the aquatic environment were assessed
by estimating the maximum concentrations of various chemical in surface water
resulting from aerial deposition and comparing these concentrations with ambient
water quality criteria established by EPA for the protection of aquatic life,

Maximum concentrations were based on the maximum rate of aerial deposition.
" Comparisons reveal that the estimated concentrations in water for this worst-
case exposure are below the criteria by at least a factor of 1000. Chemical
concentrations in on-site wetland areas or other surface-water areas located away
from the maximum deposition point would be less because the deposition rates in
these areas are also less. Thus, it is unlikely that any adverse effects will
be experienced by aquatic organisms due to emissions from the incinerator.

It is also unlikely that terrestrial wildlife species will be impacted,
including bald eagles and peregrine falcons, which are federally endangered bird
species and known to occur near Chambers Works. In evaluating the most toxic
chemicals to wildlife species, estimated maximum concentrations resulting from
incinerator emissions and deposition, and their potential bioaccumulation in the
terrestrial and aquatic foodchains, exposures are insignificant. In the case
of bald eagles and peregrine falcons, exposures would be even less than exposures
to species that have small home ranges. Because these eagles and falcons have
home ranges of at least several square miles, they will spend some time foraging
in both uncontaminated and contaminated areas. Given the estimated low
environmental concentrations of the chemicals released from the incinerator and
the large home ranges of these species, the potential for exposures that may
result in adverse effects, such as decreased reproduction, is expected to be
negligible.

National wildlife refuges and other wildlife areas in the wvicinity of
Chambers Works would not be impacted by incinerator emissions. For example,
chemical deposition rates at the Supawna Meadows and Killcohook National Wildlife
Refuges, which are located more than five miles to the south-southwest of the
incinerator site, would be less than 1/10th of the maximum rate predicted. No
adverse effects to wildlife are expected to occur in these areas since none are
expected even at the maximum deposition point.

Public Health Impacts. An extensive risk assessment was conducted to
determine whether emissions from the. proposed incinerator would pose a threat
to human health. No health risk assdssment associated with emissions from the
proposed landfill was performed because the landfill does not have continuous
point source emissions, and because no fugitive emissions of hazardous pollutants
are expected (based on evaluation of air quality monitoring data from the
existing landfill operation waste characterization data and proposed landfill
operating procedures). The assessment is based on guidelines recommended by EPA
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and the NJDEP Division of Environmental Quality. Exposure scenarios and
assumptions were selected to reflect maximum plausible risk and thus provide
conservative health risk estimates. Actual risks could be considerably lower.
For example, emissions were based on a "worst-case" waste mixture including all
the chemicals that are likely to be incinerated and to be of greatest concern
in terms of potential health effects (16 chemicals). It was also assumed that
emissions would occur 24 hours per day, 365 days per year and that exposures
would occur over a 70-year period. In addition, exposures were assumed to occur
at the point where concentrations in the environment would be the greatest. Two
means of exposure, or exposure pathways, were used to determine total intake into
the body (i.e., dose): direct inhalation of airborne chemicals and incidental
ingestion of soil.

The results of this assessment indicate that the incinerator emissions
will have no significant impact on public health (Section 4.4). Doses of all
chemicals with non-carcinogenic effects were calculated to be far below the doses
that cause adverse health effects. Risks (i.e., hazard indices) were several
orders of magnitude below the threshold for chronic (long-term) effects. The
highest risk for a chemical with carcinogenic effects was an upper bound limit
for polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran compounds
(PCDDs/PCDFs) of 1x1077 (i.e, 0.1 cases per million). The maximum risks for
hexavalent chromium, cadmium, and arsenic are 3x1077, 4x1077, and 6x1077,
respectively. Risks estimated for all other chemicals were about 10 to 10,000
times lower. No acute (short-term) effects are expected.

Worker Health and Safety Impacts. No significant impacts to worker health
and safety were identified (Section 4.5). Operations will be covered under the
plant-wide health and safety program, and this program, together with proposed
designs and other operational controls, is sufficiently comprehensive in scope
to protect workers. For example, employees receive more than eight hours per
year of health and safety training for their specific job areas. Chambers Works
also has a written hazards communications program that complies with the
Occupational Safety and Health Administration's standard. In addition, Chambers
Works has an "Emergency and Disaster Manual" for the different operation areas
throughout the plant.

Socioeconomic Impacts. Impacts to the communities immediately surrounding
Chambers Works due to operation of the proposed incinerator and landfill will
be negligible (Section 4.6). Very few new workers will be hired. Operation of
the incinerator will only require 50 production and maintenance personnel, and

some of these will come from the existing Chambers Works labor pool. No
additional personnel will be required for the new landfill. Therefore, mno
changes in the area's demography or economy are expected. Demands on local

services also will be minimal. For example, the increased demand for electricity
(10,000 KVA) will be met by Atlantic Electric. The increase in traffic flow from
additional personnel and waste shipments along routes extending 10 miles from .
the facility gates will range from 0.10% to 1.30%. This change in traffic flow
will result in an estimated increase in accidents ranging from 0.02%7 to 1.28%.
Both of these increases are minor and present insignificant impacts.

ES-11



The incinerator stack (213 feet high) and the landfill (100 feet high after
closure) will not be visible from Route 130 due to existing woodlands, but some
residents further away will be able to see the incinerator and closed landfill
from a distance. However, both units will be part of an existing industrial
landscape.

Residential property wvalues should not be impacted by the proposed
expansion projects. Any actual effect on property values related to Du Pont
operations, the existing hazardous waste facility, and any related environmental
contamination should already be accounted for in nearby residential property
values and should not be further affected by the expansion.

Perhaps the most significant socioeconomic impact likely to result from
the expansion projects is the increase in the gross receipts tax to be paid to
Carneys Point Township. Du Pont will have to pay a 5% tax on the gross receipts
for incinerating waste from outside the plant. An estimate of gross receipts
expected from incineration is $20 million. Thus, based on this estimate, Carneys
Point Township will receive approximately $1 million per year in additional
revenue.

Noise Impacts. Operation of the proposed incinerator will increase noise
levels in the community (Section 4.7). ©Noise levels will exceed New Jersey
night-time noise limits and may be noticeable during the day. The major source
of operational noise is the two Robinson Industries RB 1216 induced draft fans
located between the air pollution control (scrubber) system and the emission
stack. However, Du Pont plans to control this noise after the incinerator is
constructed and control alternatives can be better evaluated. A duct muffler
between the fans and the stack should be effective in achieving sufficient
attenuation, and current designs include the space for such a muffler.

Low frequency infrasound also could be generated by the combustion process
at the rotary kiln and cause window and wall rattle in nearby residences.
However, as soon as operations commence, Du Pont plans to characterize the sound
frequencies generated by the combustion process and control them if they could
cause adverse impacts.

Operations at the proposed landfill will increase noise levels in the
community slightly, but the increase will not be noticeable. The increase in
truck traffic to Chambers Works, associated with the proposed incinerator, will
have no impact on ambient noise levels in the community.

Foreseeable Occurrences

Despite the expected effectiveness of state-of-the-art engineered and
operational controls in preventing accidents, some foreseeable occurrences could
still occur and cause potential adverse impacts on the environment and public
health. Such occurrences are representative of the types of accidents that are
most likely given the operations to be conducted and site characteristics.
Foreseeable accidents are not likely to occur, but are conceivable and more
likely to occur than the credible worst-case accidents addressed later.
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Examples of foreseeable occurrences associated with operations at the
proposed incinerator include:

" Leaking drums due to corrosion or damage,

" Spills from overturned or punctured drums,

. Feedline rupture due to puncture, rapid pressurization,

or corrosion,

. Leaks from damaged or partially closed valves,

. Spills from overfilled containers, and

= Fires involving spilled wastes.

Such occurrences can result from human error, system/equipment
malfunction, and/or physical phenomenon (e.g., static spark igniting flammable
vapors) . Impacts would affect incinerator personnel and the incinerator.
Because of the incinerator'’s isolated location, it is unlikely that other parts
of Chambers Works would be impacted. Off-site impacts would be extremely

unlikely and minimal at best. Impacts also would be lessened or eliminated by
in-place response equipment, systems, and procedures, and thus should be

relatively minor (e.g., minor damage to equipment, requiring repair or
replacement; slightly injured, exposed, or contaminated personnel; temporary
shut-down of operations; etc.). Depending upon the circumstances, there is

always the possibility of personnel receiving moderate to serious injuries that
would require on-site or off-site medical treatment, but such cases would be
uncommon, especially in light of Du Pont’'s training program and its safety
record.

A foreseeable occurrence at the landfill would be leachate leaking through
the landfill liner system and bypassing the leak detection system. Such leakage
could contaminate the ground water and the Delaware River. However, the
probability of such an occurrence is very low. The landfill is designed to
prevent such leakage, and the environmental controls at the landfill, including
the liners, will be installed pursuant to rigorous specifications to ensure that
design objectives are met. Installation will be observed daily by an inspector
for adherence to specification requirements. In addition, impacts would be
lessened by the proposed ground-water monitoring program. This monitoring
program should detect leaks soon after occurrence so that remedial action,
including pumping out contaminated ground water, can be taken in a timely manner
to prevent further contamination.

Impacts could also occur from minor on-site and off-site transportation
spills. Depending on the chemical(s) being transported, the health effects on
the driver and other unprotected people in the area potentially affected by a
resultant vapor cloud could range from minor to severe. However, the area
potentially affected by a minor spill would be small. An on-site spill would
not likely result in any major disruption in normal operations at Chambers Works
or encompass any residential areas. The vapor cloud from an off-site spill
would not likely go beyond the immediate area of the roadway. Spills which
occur on-site will be responded to by Chambers Works’ Transportation Emergency
Response (TERP) Team and/or other Chambers Works response teams. Spills which
occur off-site will be responded to by the TERP Team as well as by local
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emergency responders. The TERP Team will respond to releases occurring within
300 miles of Chambers Works.

Worst-Case Credible Accidents

Three worst-case accidents could conceivably occur as a result of the
proposed expansion projects, including:

] the incinerator venting to the atmosphere,
" a large spill and fire involving the tank farm, and
" a large off-site transportation spill,

The incinerator would vent to the atmosphere only in the event of an
extreme high pressure in the incinerator kiln or afterburner. Emissions from
such an emergency venting would not be controlled by the air pollution control
system, however, emissions to the atmosphere would be limited to the time
required for material already in the incinerator at the time of the vent to burn
out. No additional material would be fed into the incinerator after the vent
because all feed systems would automatically shut off. Ambient air
concentrations that would result from a likely venting scenario were modeled,
based on estimated emissions and stable (stagnant) atmospheric conditions, and
were found to be insignificant. These ambient air concentrations do not pose
any significant health threat based on a comparison with permissible short-term
concentration levels.

A large chemical spill and fire at the tank farm would only occur if a
series of unlikely events were to take place. However, if such a fire 'were to
occur, the incinerator and surrounding area (i.e., an area within at least 0.5
mile of the tank) would have to be evacuated, and all incinerator operations
would be shut down. Other parts of Chambers Works might have to be shut down
and evacuated if downwind of the fire. Fleeing workers and emergency responders

also could be injured, with injuries ranging from minor to fatal. Other
possible impacts affecting Chambers Works include property damage and
environmental contamination. Based on modeled ambient air concentrations,

impacts to off-plant areas would be minimal. There should be few if any health
‘and safety hazards to residents and motorists in downwind areas. However, local
government officials could decide to take protective actions to ensure the
health and safety of citizens and travelers. Such actions could involve traffic
and crowd control and evacuation or in-place sheltering, which could be quite
disruptive. Some off-plant areas also could require minor decontamination
(e.g., hosing down surfaces with water and wiping off surfaces with clothes) to
remove settled air pollutants (primarily smoke particles).

A large off-site transportation spill could have adverse health impacts
on the driver and other unprotected people in the area, ranging from minor to
severe, depending on the chemical(s) being transported. Based on modeled,
ambient air concentrations resulting from a spill scenario, an area within 0.5
mile of the spill might have to be evacuated, including residential areas.
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CONCLUSTION

The proposed incinerator and landfill will not create any significant
adverse impacts that cannot be mitigated. Various engineered and administrative
controls will be in place to control air emissions and to prevent accidental
releases of hazardous materials to the environment. The proposed units have
also been designed to comply with existing regulations. If any regulations or
standards applicable to the incinerator are not achieved during trial burns, Du
Pont will be required to make the necessary modifications to comply. For
example, operation of the incinerator will increase noise levels in the
community and resultant ambient levels will exceed New Jersey night-time noise
limits, but Du Pont plans to install a muffler system after the incinerator is
operating (i.e, when noise generated and appropriate controls can be studied).
In addition, construction will not create any significant impacts, and minor
impacts will be temporary.
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SECTION 1

BACKGROUND

1.1 DESCRIPTION OF CHAMBERS WORKS AND EXISTING HAZARDOUS WASTE MANAGEMENT
UNITS

Chambers Works is a complex, multi-product, chemical manufacturing plant,
owned and operated by E.I. Du Pont de Nemours & Company (Du Pont) in Deepwater,
New Jersey. The plant is located largely within the 100-year floodplain of the
Delaware River and overlies the Potomac-Raritan-Magothy aquifer system. Chambers
Works is bounded on the west and northwest by the Delaware River, on the south
by the Delaware Memorial Bridge, and on the east and northeast by the track bed
of the Pennsylvania-Reading Seashore Line (see Exhibit 1-1). 1In addition to a
number of industrial and manufacturing areas, the 1455-acre property contains
wetlands and wooded areas. ' Land uses in the vicinity of the plant are
agricultural, industrial, commercial, and moderate density residential.

Chemical manufacturing began at Chambers Works in 1893, when a small gun
powder plant was built on the tip of the area known as Carneys Point (see Exhibit
1-1). 1In 1914, the Carneys Point Works operation expanded south to Chambers
Works, and by 1917, dyes and explosives were also being manufactured at the
plant. In the late 1970s, all manufacturing operations were suspended at Carneys
Point Works; however, Chambers Works continues to operate, using more than 2000
separate chemical processes, in 70 manufacturing buildings, to produce
approximately 750 finished products. Current products include organic
intermediates; tetraethyl lead; fluorinated hydrocarbons; textile treating
chemicals; petroleum chemicals; and other chemicals, such as mineral acids,
prescription drugs, and a variety of specialty chemicals.?!

Hazardous wastes are generated at the Chambers Works plant in the form of
wastewater, spent solvents, sludges, ash, and solids. A few wastes are shipped
off-site for disposal or recycling (e.g., polychlorinated biphenyls (PCBs) and
elemental mercury); however, most hazardous wastes are treated and disposed of
on-site in one of the existing hazardous waste management units described below.?

= The chemical waste landfill ("C" landfill) accepts dewatered
sludge and drummed waste solids from various operations at
Chambers Works and other Du Pont plants in New Jersey and
elsewhere in the U.S. It is located within the boundaries of
Carneys Point Works and consists of three, five-acre cells
(Areas I, II, and III), which were constructed above grade.
Area I, which was filled and closed by 1978, has a single
liner of 30-mil Hypalon and is equipped with a leachate
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collection and pumping system. Areas I1I and III are of similar
design; however, they were constructed with two 30-mil Hypalon
liners. Du Pont has added a fourth cell to the landfill,
increasing its capacity to 1.2 million cubic yards (MM CY).?

The 40 million gallon per day (mgd) powdered activated carbon
treatment (PACT) wastewater treatment plant is authorized to
receive hazardous waste from both on-site and off-site
sources, including other Du Pont plants and commercial
generators. Currently on-site wastes flow through a
combination of pipes and open, unlined ditches; however,
projects are underway and the unlined ditches will be replaced
with an above-ground sewer line by 1991.* Wastes from off-
site generators are brought in by tank trucks and discharged
to the headworks of the treatment plant; however, railcars and
river barges have also been used to transport wastes to the
plant. Treated effluent is discharged to the Delaware River
through a permitted outfall, and dewatered sludge is disposed
of in the "C" landfill.

Three unlined surface impoundments are associated with the

wastewater treatment plant: "A" Basin (17 acres), located
just ahead of the plant, is used to store excess flow; "C"

Basin (3 acres) 1s used to "pretreat" wastewater from .the

tetraethyl lead production area; and "B" Basin (15 acres)

functions as a polishing and retention basin for treated
effluent and non-contact cooling water prior to discharge into-
the Delaware River.

The ethyl chloride incinerator (non-commercial) treats a
continuous stream from the ethyl chloride manufacturing area.
This waste stream contains hydrogen chloride, aluminum
chloride, carbon dioxide and miscellaneous "“high boilers"
(long-chain polymers), and vent gas streams from chemical
reactors. Furnace effluent gas flows to a common treatment
system, which consists of a packed tower scrubber, followed
by a flooded fibrous bed scrubber. All waste scrubber liquid
is piped to the Chambers Works wastewater treatment plant.
The ethyl chloride incinerator has no storage facilities and
operates only when ethyl chloride is being processed at the
plant.

The multi-purpose incinerator (non-commercial) treats chemical
wastes from Chambers Works and other Du Pont manufacturing
plants. Typical waste streams contain amines, anilines, mixed
solvents, and hot still tars. Furnace gases flow through a
packed tower scrubber, followed by a wet-wall electrostatic
precipitator, and the liquid from both units is treated in the
Chambers Works wastewater treatment plant. Ash which settles
out of the scrubber effluent stream is collected in a batch
process and disposed of in the chemical waste landfill.
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Storage facilities include a concrete pad for drum storage,
storage tanks for segregation and blending of wastes, tanker
unloading stations, and an unloading station for the hot tars.

" The thermal treatment unit is a large, furnace-type structure
used for decontaminating Du Pont-owned property such as tanks,
piping, reactor vessels, containers, rail tankcars, and truck
tanks containing tetraethyl lead residues. Materials to be
decontaminated are placed on a flatbed railcar, which is then
moved into the furnace. Residual baghouse dust (<100
lbs/week) is manifested as hazardous waste and shipped off-
site to several metal reclaimers.

" Other existing hazardous waste management units include the
chemical waste tank storage area, an oil/water separator, and
the Telomer "A" treatment area. Three existing units have
been closed in recent years. They are the Telomer "A" storage
area (1986), the nitrocellulose waste pile (1986), and the
Freon spent catalyst container storage area (1985).

1.2 PROPOSED EXPANSION

In accordance with its corporate Waste Internalization Program, Du Pont
proposes to expand the hazardous waste management capabilities of the Chambers
Works plant by adding a 140 million BTU/hr rotary kiln incinerator and a 27-
acre, approximately 1.8 million cubic yard secure landfill to the facility (see
Exhibit 1-1 for site locations). The proposed rotary kiln is designed to
process approximately 35,000 tons of hazardous wastes annually, with the
afterburner potentially providing an additional 27,000 TPY of capacity for
liquids only. It will be used to treat wastes generated at Chambers Works and
other Du Pont plants, as well as hazardous wastes from other commercial
generators. The afterburner will be fueled using Du Pont liquid hazardous
wastes, however, fuel oil will be used if sufficient high heating value (BTU)
hazardous liquid wastes are not available. Also, the afterburner may receive
liquids which would normally go elsewhere (e.g., the wastewater treatment
plant). The tank farm will ultimately provide about 220,000 gallons of waste
storage capacity plus 10,000 gallons for waste holding/blending. The container
storage area will have the capacity to store approximately 257,400 gallons of
waste (approximately 4680 55-gallon drums). The secure landfill will be used
to dispose of ash from the incinerator and to increase the capacity of the "C"
landfill for disposal of sludge from the wastewater treatment plant and bulk
hazardous wastes, such as chemically contaminated rubble from Chambers Works and
other Du Pont plants. The proposed additions would increase the capacity of the
facility by more than 50 percent.’

1.3 REGULATORY FRAMEWORK

Operation of the Du Pont Chambers Works hazardous waste management
facility is regulated by a number of Federal and State envirommental laws. The
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following paragraphs describe hazardous waste management under the Resource
Conservation and Recovery Act (RCRA) and the Hazardous and Solid Waste
Amendments (HSWA) (42 USC 6901 et seq.), as well as associated State laws, such
as the New Jersey Hazardous Waste Facilities Siting Act (NJSA 13:1E-49 to 13:1E-
173) and the New Jersey Solid and Hazardous Waste Management Regulations (NJAC
7:26-1.1 to &:26-12.14). Information relating to the impacts of other
environmental laws on the proposed Chambers Works expansion is presented in the
applicable paragraphs of Sections 2 through 4.

1.3.1 Resource Conservation and Recovery Act

In enacting the Resource Conservation and Recovery Act of 1976 (RCRA) and
the Hazardous and Solid Waste Amendments of 1984 (HSWA) (42 USC 6901 et seq.),
Congress provided a basic regulatory framework for the management of solid
wastes in general, and hazardous wastes in particular, by granting the U.S.
Environmental Protection Agency (USEPA) broad authority to develop a
comprehensive hazardous waste management program. The RCRA program, which is
codified in Title 40 of the Code of Federal Regulations (40 CFR 262-272),
specifies criteria for identifying hazardous waste and provides a detailed list
of wastes that are considered to be hazardous. In addition, any firms that
produce or generate hazardous waste are subject to rules for handling,
containing, and tracking the movement of the waste through ultimate disposal;
transporters of hazardous waste must comply with regulations that address record
keeping, labeling, and the delivery of hazardous waste to authorized treatment,
storage, or disposal (TSD) facilities; and owners and operators of TSD
facilities are required to apply to USEPA for permits, which are issued based
on standards that include record keeping, reporting, monitoring, inspection,
maintenance, and waste tracking requirements, as well as location, design,
construction, and operating standards that minimize risks to public health and
the environment.

When the RCRA program was first instituted, existing TSD facilities were
conferred "interim status," allowing owners and operators to continue operations
until decisions could be made on their permit applications. In addition,
individual states were invited to establish their own RCRA programs, in place
of USEPA's program, provided their regulations were at least as stringent and
consistent with the Federal regulations, and adequately enforced.

The 1984 amendments to RCRA considerably expanded its scope and added a
number of detailed requirements. In particular, the amendments increased the
responsibilities of owners and operators of TSD facilities, requiring them to
retrofit some existing waste management units, establish ground-water monitoring
programs, and clean up all releases of hazardous wastes, regardless of when
those wastes were placed in the facility. In addition, the scope of interim
status provisions was expanded, requiring owners and operators to provide
information on all potential pathways of human exposure from all releases of
hazardous waste.

Du Pont operates the Chambers Works hazardous waste management facility
under RCRA interim status. Existing units were the subject of previous RCRA
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permit applications; the Part A permit application was originally filed in 1980
and the Part B in 1983. Since that time, the application has been revised a
number of times to include hazardous waste management units that have been added
to the facility. 1In the State of New Jersey, the Department of Environmental
Protection (NJDEP) manages the RCRA program pursuant to the New Jersey Solid and
Hazardous Waste Management Regulations (NJAC 7:26-1.1 to 7:26-12.14) and issues
RCRA permits that address all pre-HSWA requirements. Region II of the USEPA is
responsible for ensuring that all post-HSWA requirements are met and issues HSWA
permits. NJIDEP and USEPA have finalized portions of the RCRA and HSWA permits
for the Chambers Works facility that deal with the existing "C" landfill,.
Portions of the permits dealing with the other existing units had not been
finalized when this Envirommental and Health Impact Statement (EHIS) was being
prepared.

1.3.2 New Jersey Hazardous Waste Facilities Siting Act

The New Jersey Hazardous Waste Facilities Siting Act of 1981 (NJSA 13:1E-
49 to 13:1E-91) was enacted to provide a mechanism for the planning, siting,
licensing, and regulation of major commercial hazardous waste management
facilities in the State. The Act established a governing body, known as the
Hazardous Waste Facilities Siting Commission, to review both the siting criteria
in the Act and regulatory criteria and to prepare a Major Hazardous Waste
Facilities Plan which would analyze New Jersey's hazardous waste management
practices and define the State's need for additional commercial TSD facilities.®
According to the Plan, two types of facilities are required to meet the current
needs: one or more rotary kiln incinerators to satisfy a capacity shortfall of
50,000-75,000 tons per year, and an 80-acre land emplacement facility.’ The
proposed Chambers Works incinerator (with the secure landfill to dispose of the
resulting ash/slag) would help to meet this need by increasing the State's
capacity to treat and dispose of its own hazardous wastes. The Commission is
also mandated to oversee the siting of new hazardous waste facilities and the
expansion of existing hazardous waste facilities. Siting criteria are discussed
in Section 4.8.

1.3.3 New Jersey Toxic Catastrophe Prevention Act

The New Jersey Toxic Catastrophe Prevention Act of 1986 (NJSA 13:1-K-19
et. seq.) was enacted to prevent accidental releases of Extraordinarily
Hazardous Substances (EHSs) in New Jersey. An EHS is any substance that if
released in sufficient quantities into the enviromment, would likely produce
acute health effects resulting in death or permanent injury to persons exposed.
The original Act identified eleven specific substances as EHSs and defined
reportable quantities for each. The regulations (NJAC 7:31 et seq.) that were
adopted pursuant to the Act in June 20, 1988 identified an additional 93 EHSs.
Any facility which at any time generates, stores, or handles any of the EHSs in
quantities equal to or greater than the reportable quantity has to comply with
the requirements of the Act. Such a facility is required to develop for
approval by NJDEP a risk management plan (RMP) for the purpose of minimizing
extraordinarily hazardous substance accident risks. An RMP is composed of eight
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specific elements: safety review of the design of new and existing equipment,
standard operating procedures, preventive maintenance procedures, operator
training, accident investigation procedures, risk assessment of equipment and
operating alternatives, and audit procedures to ensure programs are being
executed as planned. These elements address both the engineering, and
management controls that are required to develop an effective release prevention
plan. The regulations define the minimum requirements for an acceptable risk
management program. In addition, a facility may be required to conduct an
extraordinarily hazardous substance accident risk assessment (EHSARA) if deemed
necessary by NJDEP.

1.3.4 Permits and Approvals

The Chambers Works expansion must be approved by various divisions within
NJDEP which will issue the appropriate permits when Du Pont demonstrates that
the proposed project will meet the required levels of envirommental protection.
Exhibit 1-2 presents a list of mnecessary permits and approvals. During
preparation of this EHIS, Du Pont was preparing a modification to the Chambers
Works RCRA permit application to include the proposed incinerator, waste storage
area, and landfill. A modification to the NJ Pollutant Discharge Elimination
System (NJPDES) permit is not required since the discharge from the wastewater
treatment plant will not change. A Freshwater Wetlands permit is also not
required because wetlands will not be affected. However, Du Pont will have to
obtain a transition area waiver for the proposed landfill site (see Section
3.4.1.2). Du Pont has submitted Wetland Delineation Reports for the proposed
landfill and incinerator to the NJDEP showing that wetlands will not be
affected. :

1.4 ISSUES OF CONCERN

1.4.1 Existing Facility

Operation of the existing Chambers Works waste management facility has
not been without problems. Following inspections by NJDEP in 1985 and USEPA in
1986, Du Pont was assessed civil penalties and placed under an administrative
order to correct a number of violations of the State's hazardous waste
management and water pollution control regulations.® Inspectors discovered
containers without clear markings, inadequate aisle space in container storage
areas, and unlined collection ditches that discharged pollutants to the
environment. In addition, inspectors determined that Du Pont failed to meet
the waste analysis requirements for hazardous waste incinerators, and that the
Chambers Works ground-water sampling and analysis plan failed to monitor
adequately ground water migrating under the facility. As a result, Du Pont was
assessed more than $41,000 in penalties and ordered to correct all violations.

Du Pont has, however, challenged several of these findings detailed during
the NJDEP inspection (detailed in Administrative Order/Notice of Administrative
Penalty Assessment (HS010-87)).° At the time of the inspection and fine, Du
Pont was negotiating with the State for an engineering solution to the unlined

1-7



EXHIBIT 1-2

PERMITS AND APPROVALS REQUIRED FOR
THE DU PONT CHAMBERS WORKS EXPANSION

PERMIT AGENCY STATUS
Hazardous Waste Facility NJDEP Du Pont
Permit (RCRA Permit) Preparing
Application
Prevention of Significant NJDEP Under Review
Deterioration (PSD) Permit by Agency
Waterfront Development (Coastal NJDEP Under Review
Area Facility Review Act (CAFRA)) by Agency
Permit
Wetland Delineation Reports NJDEP Under Review
— by Agency
Stream Encroachment Permit NJDEP Under Review
by Agency
Risk Management Program NJDEP Existing Facility
Risk Management
Program to be
Modified/Updated
Soil Erosion and Sediment Salem County, Under Review
Control Plan Soil Conservation by Agency

Commission
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ditch problem, and had maintained on-going contact regarding the adequacy and
completeness of both the written waste analysis plan and facility closure plan.®

A subsequent investigation by the EPA National Enforcement Investigations
Center (NEIC) in September and October of 1987 also indicated problems with
compliance with several RCRA and HSWA regulations.! For example, NEIC found in
a spotcheck of many manifests that Chambers Works had some waste descriptions
on the manifests not matching the wastes being received and treated, and some
restricted wastes being received from off-site generators without the required
notification information and discharged to unlined surface impoundments ("A" and
"C"). Also, sludges from the wastewater treatment plant were not being analyzed
before disposal in the "C" landfill, and the waste analysis plan was found to
be inadequate. Du Pont is currently working to correct all violations and bring
the facility into compliance with statutory and regulatory requirements.!?

1.4.2 Proposed Expansion

In addition to issues associated with Du Pont's existing facilities, there
have been a number of concerns raised with regard to the proposed incinerator
and landfill. These concerns focus on the process for siting such facilities
as well as the potential environmental issues associated with their operation.
In terms of the siting process, reservations have been voiced over the New
Jersey Hazardous Waste Facilities Siting Commission’s designation for Du Pont's
proposed action. The proposed action has been designated a facility expansion
rather than a new construction project. The Siting Act distinguishes between
new facilities, expansions of existing facilities, and commercial versus non-
commercial facilities, '

The site designation requirements contained in the Act apply explicitly
only to "new major hazardous waste facilities." A "new major hazardous waste
facility" is defined in the Act as being "any major hazardous waste facility
(i.e., capacity to treat, store, or dispose of more than 250,000 gallons of
hazardous waste) other than an existing major hazardous waste facility." An
"existing major hazardous waste facility" is defined as any major hazardous
waste facility legally in operation or under construction prior to the effective
date of the Act (September 10, 1981). The term "commercial hazardous facility"
is defined as a facility that accepts hazardous waste from more than one
generator for storage, treatment, or disposal at a site other than where the
waste was generated. Thus, to be an existing major hazardous waste facility and
exempt from the provisions of the Act, a facility must meet three tests: 1) it
was legally in operation or under construction as of September 10, 1981; 2) it
has accepted hazardous waste from more than one generator for storage, treatment
or disposal at a site other than the site where the hazardous waste was
generated; and 3) it has had the total capacity to treat, store, or dispose of
more than 250,000 gallons of hazardous waste continuously since that date.!® Du
Pont meets these criteria.

Further, the fact that a new technology (i.e., incineration) is being
added to an existing facility does not alter the site designation, because the

Act does not differentiate between kinds of waste disposal technologies in
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regard to new or existing facilities. The DEP’s hazardous waste regulations for
obtaining a license to operate do require an EHIS be submitted by the Siting
Commission (at the expense of the applicant) for a proposed hazardous waste
incinerator at an existing site, even if considered an expansion.

Thus, although it has been suggested the proposed action is not subject
to the rigorous site screening by the Commission that would otherwise be
required if it were a new major commercial project, the required EHIS includes
discussion and environmental impact analysis of many factors, such as socio-
economics, health and safety, emergency response capabilities, air quality,
water quality, etc.

Other issues raised by concerned citizens include:

* Safety of transporting hazardous wastes to Chambers Works;
* Types of hazardous wastes that will be incinerated;
. Air quality because of the incinerator and cumulative impacts

of all area emissions sources;

. Impacts on wetlands;
. On-site and off-site ground-water contamination;
. Importing toxic waste from other Du Pont facilities and other

companies throughout New Jersey.

These and other issues of concern will be addressed in this EHIS.

1.5 INTENT AND SCOPE OF THE EHIS

NJDEP and the Hazardous Waste Facility Siting Commission consider Chambers
Works to be an existing, major, commercial, hazardous waste facility for the
purposes of the Hazardous Waste Facilities Siting Act (NJSA 13:1E-51.1) and the
Solid and Hazardous Waste Management Regulations (NJAC 7:26:-1.4). As such, it
must comply with NJAC 7:26-12.2(i), which requires the submittal of an EHIS if
owners and operators wish to modify a RCRA permit and if the modifications would
increase the capacity of the facility by 50% or more. The EHIS is submitted by
the Siting Commission.

The purpose of the EHIS is to provide decision-makers with detailed
descriptions of the proposed modifications and to present key information on
existing environmental conditions; to identify all environmental and public
health impacts that are likely to result from the construction and operation of
a proposed project; and to present measures that would minimize adverse impacts
during construction and operation of the project. The following sections of
this document provide the required information to assess impacts of the proposed
expansion of the Chambers Works hazardous waste management facility:

1-10



Section 2, Description of Proposed Hazardous Waste Units,
presents all the pertinent technical information about the
design, construction, and operation of the proposed
incinerator and landfill;

Section 3, Environmental Setting, describes the physical,
chemical, ecological, socioeconomic, and aesthetic
characteristics of the Chambers Works plant and surrounding
areas;

Section 4, Environmental and Health Impact Analysis, presents
a thorough analysis of all possible impacts associated with
the construction and operation of the proposed incinerator
and landfill; and

Section 5, Unavoidable Adverse Impacts and Mitigative

Measures, describes impacts wunder normal and abnormal
circumstances, including impacts under a maximum credible
accident scenario. Section 5 concludes the EHIS with a

discussion of how to mitigate unavoidable impacts through
improvements in proposed engineered and administrative
controls,
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SECTION 2

DESCRIPTION OF PROPOSED HAZARDOUS WASTE UNITS

2.1 INCINERATOR AND WASTE STORAGE

The proposed incinerator site was previously used as a disposal area for
nitrocellulose waste, which was generated at the nitrocellulose plant. The
decommissioned manufacturing plant site is the proposed location for the landfill

extension (see Section 2.2). Wastes were taken to the disposal site and
destroyed by ignition. Use of the disposal area was stopped in the late 1970s
after the mnitrocellulose plant was closed. The soils, contaminated by

nitrocellulose, were classified as hazardous by virtue of their ignitability,

and the site had to be closed pursuant to an NJDEP-approved closure plan. The
closure which involved excavating and decontaminating nitrocellulose-laden soil
and returning the decontaminated soil to the excavation, commenced in the Spring
of 1983 and was completed in February 1987. An on-site, portable thermal
processing system was used to dry the contaminated soils and ignite the
nitrocellulose. Only decontaminated soils free of ignitable amounts of
nitrocellulose were returned to the excavation, spread out, machine compacted
and rough graded. Imported fill soils were then applied.

The incinerator will be operated 24 hours per day, 7 days per week;
however, it will be occasionally shut down for maintenance and repairs. The
operation will require approximately 50 production and maintenance personnel to
cover the three shifts of operation. The following subsections describe the
wastes that will be accepted for destruction in the proposed incinerator,
associated waste storage and handling systems, the incinerator components, design
and safety systems, and the overall systems operations. Information on the
proposed incinerator was derived principally from Du Pont's Draft RCRA Part B
Permit Application dated 1988.

2.1.1 Wastes Accepted

The Chambers Works plant, in addition to accepting wastes generated omn-
site, accepts wastes from other Du Pont facilities and commercial generators.
The proposed incinerator is designed to accept solid, liquid and slurried wastes
including pumpable sludges. The quantity of hazardous waste to be treated in
the proposed rotary kiln is approximately 35,000 tons per year, depending on the
heating value of the waste. . The afterburner, which can be fired with liquid
hazardous wastes or fuel oil, has an additional capacity of approximately 27,000
tons of liquid hazardous waste per year,l Approximately 25% of the capacity is
expected to be used for Chambers Works waste, 25% for other Du Pont operations
wastes, and 50% for commercial wastes.?

An estimated 880 hazardous waste codes could be managed at the
incinerator.® A list of possible wastes and maximum annual volumes of each was
estimated based on Du Pont's knowledge of wastes generated at the Chambers Works,
other Du Pont facilities, and other New Jersey commercial generator data. The
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largest of these projected waste codes and the annual maximum volume estimates
include chemical process liquids and solids, NOS (50,100 TPY), spent halogenated
solvents, NOS (7,000 TPY), ignitable wastes, NOS (6,300 TPY), phenylenediamine
(4,400 TPY), nitrobody waste (2,000 TPY), chloroaniline (1,200 TPY), waste paint
(968 TPY), corrosives, NOS (739 TPY), and waste oil (from Du Pont only, 600
TPY).* For those waste codes (approximately 830) where data were not available,
the volumes of each are estimated to be 5 TPY.®> These values represent the
maximum annual volumes potentially available for disposal by incineration at
Chambers Works; however, these numbers only provide the bounding value in a year
for any of the waste codes and do not add up to the actual annual waste volume
throughput projected for the incinerator (i.e., 35,000 tons/year).

Wastes which will not be accepted include polychlorinated biphenyls (40
CFR 761), polychlorinated dioxins and furans (EPA hazardous waste codes F021,
F022, F023, F026, F027, and F028), radioactive wastes (40 CFR 173 subpart I),
explosives (49 CFR 173 subpart c), etiologic agents (49 CFR 173.386 and
infectious waste), asbestos-containing wastes, infectious wastes, or ignitable
compgisged gases (R 299.6212 (1)(c), 40 CFR 261.21 (a)(3) or 49 CFR 173.300
(b) .67

2.1.2 Waste Storapge and Handling System

The waste storage and handling system‘includes liquids receiving areas
for both rail car and tank truck unloading and sampling, tank farm areas for bulk
storage of liquid and other pumpable hazardous wastes, and container storage
areas for fiber drums, steel drums, and other containerized hazardous wastes.
Exhibit 2-1 depicts a general overview of the proposed incinerator site.

2.1.2.1 Liguids and Bulk Sludges Receiving Areas. The liquids and bulk sludges
receiving areas are for unloading and sampling tank truck loads at the
incinerator facility. The rail car unloading area at a remote location (i.e.,
approximately 500 ft outside the battery limits) consists of two bays equipped
with unloading and sampling stations. The bay areas have fixed platforms at a
height to allow access to the tanks and they are covered to prevent run-on of
precipitation and provide protection for workers against the weather. Fuel oil
for use as an auxiliary fuel for the incinerator arrives in tank trucks at the
receiving area. Caustic soda used in the scrubber and neutralization systems
arrives in tank cars.

Once a tank truck of fuel oil has been received, samples are taken to
verify and the shipment is then unloaded into a 24,000 gallon carbon steel
storage tank. There 1s a duplex filter between the unloading pump and the
storage tank to remove any impurities from the oil. The fuel storage tank has
level indicators and a high level pump shut-off wvalve to prevent releases.
Caustic soda is handled in a similar manner, with the addition of a steam heat
source and tank insulation to prevent freezing.

The tank truck unloading/sampling area has five bays, two for direct
burning, two for unloading to the tank farm, and one for fluoride-waste unloading

(near the afterburner). After the trucks are weighed at the plant scale site,
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samples are taken. Based on the lab results and the shipping manifest, the
operator will direct the shipment either to tank storage or to the direct burn
area if the material is incompatible with the storage tank.

Four pumps serve the two tank farm unloading bays: one to handle all low
freezing point organic liquid wastes; one for high freezing point organic liquid
wastes; another for liquid wastes; and one for transferring pumpable sludge
wastes. Grinders are placed in-line upstream of all the pumps to maintain the
consistency of flow in the piping to the storage tanks.

The four stations have vents connected to a single header which are pulled
by a vent fan and sent to be burned in the kiln (when operational), otherwise
the emissions are directed to carbon adsorbers. When these are spent the carbon
will also be incinerated in the kiln.

Spill and runoff containment at the truck unloading area consists of sloped
floors, trenches, and sumps. Each of the four bays has a sloped floor that
slopes in two directions from a high point in the center of the bay. The sloped
floor (1/4 inch per 12 inch length) drains to two 18-inch wide trenches (on
either side of the truck). Each trench (four total serving the area) drains to
a 6700-gallon sump attached to a 20 sq ft overflow sump. The 6700-gallon sump
is capable of containing 100% of the largest volume shipment that will be
unloaded at the truck unloading area. Should a sump overflow due to runoff from
fire suppression water, the overflow sump collects the overflow and routes it
to the WWIP through a dedicated line. For further spill/runoff containment
protection, the entire area is surrounded by a 6-inch high concrete curb.’

In addition to the truck unloading area, lesser volumes of hazardous wastes
will also be unloaded at two other facilities. One of these facilities will be
used solely for the purpose of unloading a high content fluoride waste while the
other will be used for unloading heavy sludge wastes. In both cases the wastes
will be directed from the truck immediately into the kiln for incineration. The
fluoride unloading area will receive a high boiler fluorocarbon liquid with a
high fluorine content (approximately 75%). The Heavy Sludge Area is expected
to receive heavy sludge wastes (solid or very viscous materials) with low organic
content and having low vapor pressures.?

2.1.2.2 Tank Farm. A tank farm will be located adjacent to the incinerator for
bulk storage of organic, aqueous, and pumpable liquid wastes, pumpable sludge
wastes, and decanted wastes. Two rows of tanks with eight separate containment
areas are designed to prevent mixing of incompatible wastes in the event of a
leak or spill from a tank. The eight containment areas are: acidic #1, acidic
#2, alkaline 1, alkaline #2, liquid #1, liquid #2, liquid #3, and decanter.
These contaimment areas will provide storage for four compatibility groups in
each of two construction stages. The first stage will supply 140,000 gallons
of storage capacity in 8 tanks; the second stage will supply an additional 80,000
gallons of storage in 6 tanks within 5 years of permit approval. The facility
includes five bays for tank truck unloading at the tank farm as mentioned in the
previous section.
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Tanks for acidic storage will be constructed of 904L stainless steel.
Tanks for storage in the alkaline compatibility group will be constructed of
carbon steel with a one-quarter inch corrosion allowance. All tanks will be
designed to ANSI, ASME, ASTM, and Du Pont standards and specifications and in
compliance with RCRA requirements. All tanks will be electrically heated (except
the fuel oil, low freezing, organic liquid, glycol, and one drummed liquid
holding tank) to prevent wastes from freezing and to maintain them in pumpable
form. The caustic solution tank will be steam heated and all other tanks except
for the fuel oil tank and one drummed liquid tank will be insulated. All tanks
will be equipped with level indicators and high level shut-off switches to shut
off unloading pumps and the inlet block valve when the tanks are full. Tanks
will also be equipped with agitators to keep the wastes mixed. Exhibit 2-2 lists
the capacity, tank number, expected contents, and other data for the tanks in
the tank farm and surrounding areas.

Aqueous liquid wastes from the liquid waste unloading pump or the waste
decanter tank are stored in a 20,000 gallon tank. This tank is then pumped to
the liquid waste nozzles in the kiln and afterburner chamber. Another 20,000
gallon tank is used for non-aqueous liquid wastes which have a freezing point
less than 40 °F. These wastes are also pumped to the spray nozzle in the kiln
and afterburner chamber. The waste decanter tank with 10,000 gallon capacity
receives liquid wastes which contain both aqueous and non-aqueous phases. The
waste is allowed to settle into phases and the decanter transfer pump withdraws
the aqueous portion to be sent to the aqueous waste storage tanks (or directly
to the wastewater treatment stream if it has no hazardous components). The
organic phase is then pumped to an appropriate storage tank depending upon its
properties.

There are two 10,000 gallon capacity tanks for the storage of low freezing
organic liquids, which feed the liquid waste spray nozzles in the kiln and
afterburner chamber.

Pumpable sludges from unloading or the waste decanter tank are stored in
three 10,000 gallon tanks from which sludge is pumped to the kiln front wall and
recirculated to keep the velocity in the lines high and prevent settling out of
waste and clogging of the lines. There are six 20,000 gallon pumpable liquid
organic waste tanks; four to hold low freezing organic liquid wastes and the
remaining two for high freezing liquid organic wastes. These tanks are further
equally divided into acidic and alkaline storage tanks. The contents of these
tanks are fed to the kiln front wall and the afterburner chamber by a network
of dedicated feed pumps. )

Procedures will be implemented to ensure that incompatible wastes are not
mixed in the tanks. All tanks will be blanketed with an atmosphere of nitrogen
and each will have a conservation vent valve set at 10 psig, which will open only
during the fill cycle and not because of normal daily temperature changes. Any
emissions from the tank farm will normally be vented directly to the incinerator.
Carbon adsorbers will be used to control emissions when the incinerator is not
operating. Spill prevention procedures and instrumentation and spill containment
will be provided to prevent environmental contamination from releases. To
prevent spillage into the environment, automatic closing valves are placed in

2-5



9-¢

TANK SPECIFICATIONS

EXHIBIT 2-2

Capacity Diameter x Thickness ({inches) Construction
Tank No. Service (gal) Height (ft) Type* Shell Head  Insulated Heated Phase
4512-2201-01 Low Freezer 20,000 12 X 24 S 0.500 .625 X 1
4512-2203-01 Low Freezer 20,000 12 X 24 c 6.625 .750 X 1
4512-2205-01 Low Freezer 20,000 12 X 24 S 0.500 .625 X 2
4512-2207-01 Low Freezer 20,000 12 X 24 C 0.625 .750 X 2
4512-2209-01 High Freezer 20,000 12 X 24 S 0.500 .625 X X 1
4512-2211-01 High Freezer 20,000 12 X 24 c 0.625 .750 X X 1
4512-2212-01 Low Freezer 10,000 9.5 X 18 C 0.625 .438 X 2
4512-2301-01 Aqueous 20,000 12 X 24 S 0.500 .625 X X 1
4512-2303-01 Low Freezer 20,000 12 X 24 c 0.625 .750 X X 1
4512-2401-01 Pumpable Sludge 10,000 9.5 X 19 C 0.625 .438 X X 1
4512-2403-01 Pumpable Sludge 10,000 9.5 X 19 S 0.500 .500 X X 2
4512-2405-01 Pumpable Sludge 10,000 9.5 X 19 c 0.625 .438 X X 2
4512-2501~01 Waste Decanter 10,000 9.5X 19 S 0.500 .500 X X 1
4512-2503-01 Low Freezer 10,000 9.5 X 19 C 0.625 .438 X 2
4522-3701-01 Drummed Liquid 5,000 11 x 7.25 S .0.500 .500 1
4522-3703-01 Drummed Liquid 5,000 11 X 7.25 c 0.500 .625 X X 1

*Material of construction:

Source: RCRA Part B Permit Application, Vol. 4.

S = 804L Stainless Steel, C = SA 516 Grade 70 Carbon Steel



the feed lines which respond to the high level switches in each storage tank.
Secondary containment adequate to contain a 25-year storm (6 inches of water),
the entire contents of the largest tank in the containment area plus 6 inches
of freeboard, is provided around the tanks. All pumps associated with the tank
farm will also be contained in a secondary containment area. Secondary
containment for piping systems will not be required since all lines will have
welded connections and flanges.!!

The tank farm will have a network of containment berms, sloped floors,
trenches, sumps, and overflow sumps. The 14 tanks will be situated within eight
separate yet adjacent containment areas (i.e., four of the areas will contain
more than one tank, but no single area will contain greater than three). Each
containment area will be surrounded by a concrete wall of sufficient height to
contain 100% of the volume of the largest tank within the berm. Each area will
have a sloped floor that will drain to a 64 cubic foot (cu £ft) sump
(approximately 480 gallons) that includes an in-place pump for subsequent off-
loading. Should a berm overflow due to runoff from fire suppression water, for
example, the overflow will collect in an attached overflow sump and be routed
to the Wastewater Treatment Plant (WWIP) by means of a dedicated line.??

As mentioned above, the area where the kiln feed pumps will be located
(i.e., "Pump Alley") will also be equipped with spill contaimment structures.
Pump Alley, which is actually two separate containment areas, is surrounded by
a concrete berm. Sloped surfaces (1/4 inch per 12 inch length) will drain to
an 18-inch wide trench connected to a sump. Each sump will include an in-place
pump for subsequent off-loading. Each containment area will also have an
overflow sump that will collect runoff and route it to the WWIP through a
dedicated line.!?

Wastes to be handled in the tank systems consist of organic wastes, non-
organic wastes, aqueous wastes, and 2-phase (aqueous and organic) wastes. The
physical form of these wastes include pumpable sludge, low freezing liquids (<40
°F), and high freezing liquids (up to 300 °F).

The new Chambers Works incinerator will also employ six above-ground tanks
treating hazardous waste generated on-site. These six tanks will accumulate
wastes for less than 90 days. These six tanks will be used to neutralize
scrubber and condenser water in the incinerator air pollution control train.
The effluent from these tanks will be discharged to the Chambers Works wastewater
treatment plant. These tanks will have all necessary alr permits.

2.1.2.3 Container Storage and Feed Areas. The container storage and feed areas
will be housed in a fully enclosed, heated 46,000 sq ft building adjacent to the
incinerator. Storage capacity will be provided for about 257,400 gallons of
waste contained in 30-, 35-, 50-, 55- and 85-gallon fiber, steel and plastic
drums and containers. Approximately 4680 drums can be safely handled in the
storage and processing areas, based on an average 55-gallon drum. If containers
are sent to storage, they will be segregated into the appropriate storage area
according to contents. Containers will not be stacked over two high and will
be spaced to facilitate routine inspections for leaks and so that labels will
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be clearly visible. Container handling procedures will provide adequate aisle
space for fire protection and spill control and to allow for safe and efficient
transportation of the containers.

Facilities for managing and feeding containers will include conveyors, a
liquid removal station and two 5000 gallon holding tanks, a thaw box to heat
drummed material requiring it, a drum lift, a drum deheader/re-sealer system,
sample area, and repackaging area for containers that do not meet specifications
for direct feed to the kiln, and related systems needed to handle containerized
wastes properly. All containers will be closed at all times except during
sampling, repackaging or other required handling operations. Emissions from open
drums and other sources will be vented to the incinerator or to portable carbon
adsorption units. The holding tanks are equipped with level indicators, high
level shut-offs, agitators, and are nitrogen blanketed similar to the tanks in
the tank farm.

Shipments will be received in a central location and screened for the
criteria outlined in the waste analysis plan. When the waste manifest has been
verified, the trucks will be directed to the unloading area for the designated
waste type. The new Chambers Works incinerator container storage building may
store both hazardous and nonhazardous wastes. Incompatible wastes will be stored
in separate containment areas according to the following: acidic aqueous,
alkaline aqueous, acidic organic, and alkaline organic. If wastes cannot be
stored at the tank or container storage areas, they will be fed directly to the
incinerator. Wastes comprised generally of non-combustible solids, including
metals, will be fed to the incinerator with wastes of high heat content to help
maintain the necessary operating temperature in the incinerator. Other wastes
that pose process hazards or jeopardize compliance with air quality standards
may warrant special handling, such as mixing or direct feed, or rejection of the
waste shipment. All wastes will be accepted for incineration only after a
detailed evaluation of chemical and physical properties is conducted as part of
the pre-acceptance process.

All containerized wastes will be received and handled in Department of
Transportation (DOT) approved shipping containers compatible with the classified
waste such that no significant release will occur during normal storage or
handling. These containers may range widely in size and type, however, 30-and
55-gallon fiber, plastic, and steel drums are expected to be the most prevalent
container types handled.

Once a waste shipment arrives, it 1is compared with the accompanying
shipping manifest and visually inspected. Any discrepancies will be noted and
reported to the generator. Next the waste is sampled and the sample analyzed
for key parameters. Once the analytical results are evaluated, the shipment of
waste 1s either accepted, rejected or the generator 1is contacted to
recharacterize his waste. If any containers are leaking or visibly damaged they
will be placed in new overpack containers and any releases cleaned up. Paperwork
will be updated as needed.

Wastes will be fed to the new Chambers Works incinerator as containerized
solids, lab packs, or bulk liquids or pumpable sludges from storage tanks or
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directly from trucks. Drummed liquid waste will be blended in one of the two
tanks in the container storage area. Wastes in the tank storage area are blended
as necessary to optimize burn conditions. Bulk sludge will unloaded in a hopper
and pumped to the kiln.

The container storage and handling areas will have a network of containment
structures including sloped floors, trenches, sumps, overflow sumps, and curbing.
The storage area will be divided into four distinct areas based upon chemical
compatibility (i.e., alkaline organic, acidic organic, alkaline aqueous, and
acidic aqueous). Each area will feature sloped floors (1/4 inch per 12 inch
length) that drain to trenches serving the east and west sides of the area. Each
trench will empty into a sump; sumps in the two organic waste areas will have
2500-gallon capacities while those in the two smaller aqueous waste areas will
have 400-gallon capacities. Each sump will be connected to an overflow sump in
case fire suppression water, for example, causes the other sump to overflow.
The overflow sump will collect runoff and route it to the WWTP through a
dedicated line.'*

The sampling area and container handling area will have containment
structures similar to the aqueous storage areas except that the trenches will
channel liquids to sumps located only on the west side of the building. The
northwest corner of the container storage and handling area will contain two
5000-gallon liquid holding tanks. Each tank will be surrounded by a 6 inch
concrete curb that will form separate containment areas. Each area will have
a sloped floor that drains to a 5000-gallon sump, and each sump will be attached
to an overflow sump. The latter can collect runoff from fire suppression
operations and route it to the WWIP through a dedicated line.!®

2.1.2.4 Fluoride Unloading Area. The fluoride unloading area will be used for
unloading a specific high boiling fluorocarbon liquid that has a high fluorine
content (approximately 75%Z). The liquid waste will be pumped from the delivery
truck directly into the kiln to a dedicated fluoride burner.'® The fluoride
unloading area consists of a ramp leading to a covered bay. The area will have
a containment system consisting of a 12-inch high concrete berm, sloped floor
(1/4 inch per 12-inch length, minimum), trench, sump, and overflow sump. The
sump will have a 1000-gallon capacity and will be equipped with an in-place pump
for subsequent off-loading of runoff. Should this sump overflow, the overflow
will ?fllect-within the overflow sump and be routed to the WWIP via a dedicated
line.

2.1.2.5 Heavy Sludge Area. The heavy sludge area will be used for unloading
heavy sludge wastes and feeding them directly to the kiln; these wastes will not
be stored. Du Pont expects to receive heavy sludge wastes with low organic
content and with low vapor pressures. The sludges may be solid or very viscous
materials. The area will feature a 10 cubic yard (cu yd) tilting hopper that
will receive heavy sludge wastes and funnel them to a positive displacement pump.
Excessively dry sludges may be slurried with water to facilitate pumping to the
kiln for incineration.!®
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The heavy sludge area will have a containment system consisting of a 12-
inch high concrete berm, sloped floor, sump, and overflow sump. The 200 cu ft
sump (approximately 1500 gallons) will collect runoff and will be backed up by
a 64 cu ft overflow sump located outside the berm. The latter will route runoff
to the WWTP through a dedicated line.?’

2.1.3 Incinerator System

Information in this subsection is taken from the Chambers Works Incinerator
Process Description?® and the Facility Description and Air Permit Application
included in the RCRA Part B Application for the proposed facility.2:22

2.1.3.1 UWaste Delivery System. The proposed Chambers Works hazardous waste
incinerator is designed to accept a wide variety of wastes generated by Chambers
Works and other Du Pont plants, and will also be capable of accepting most wastes
designated as hazardous by NJDEP., The incinerator system consists of a rotary
kiln and afterburner chamber, air pollution control system (APCS), and associated
incinerator waste handling equipment. Exhibit 2-3 is a general flow schematic
of the incinerator system.

Wastes are fed to the rotary kiln or afterburner chamber in one of several
ways, depending on the characteristics of the waste stream (e.g., physical state,
viscosity, BTU value). The rotary kiln and afterburner chamber are equipped with
several waste and fuel burners and waste injection nozzles, for the introduction
of liquid and sludge wastes into the incinerator. Waste and fuel burners in the
rotary kiln and afterburner chamber are designed to mix combustion air with the
waste or fuel, and support a flame. The burners are ignited using natural gas
and fuel oil. Waste injection nozzles atomize the liquid or sludge wastes using
compressed air or steam and inject the atomized waste into the kiln or
afterburner chamber.

The following wastes can be fed directly to the burners and nozzles:

Direct-burn liquid waste (e.g., non-chlorinated organic liquids)

Atomizable liquid waste (e.g., chlorinated organic, aqueous liquids)
] Bulk heavy sludge wastes (e.g., high solids-content treatment

sludges)

Pumpable sludge wastes (e.g., petroleum still bottoms)

Auxiliary liquid fuel (fuel o0il and waste fuel)

A discussion of wastes accepted is provided in Section 2.1.1.

Liquid wastes from containers will be pumped to one of two 5000 gallon
drummed-liquid holding tanks and then to a liquid waste burner or to the tank
farm for further blending. The liquid waste burner is designed for 30 MMBTU/hr
heat input. Liquid wastes from tank trucks may be pumped directly into the
rotary kiln through a liquid waste burner or the waste storage tanks (in the tank
farm). Liquid wastes from tank storage may be pumped to a waste burner or spray
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nozzle. Waste storage tanks and associated equipment are discussed in Section
2.1.2.-

Sludge wastes are fed to the kiln through one of two sludge nozzles,
depending on the viscosity of the waste. Fuel oil, when required for auxiliary
fuel or for start-up of the incinerator, is fed to the kiln through a 50 MMBTU/hr
burner. Containerized wastes are fed directly to the kiln through the container
feed chamber and container feed conveyor and feed chute. The container feed
chute and kiln front wall are cooled by a water/glycol cooling system.

Each kiln feed stream is equipped with a control valve, flow transmitter,
and emergency shut-off system. An interlock system will close all waste feed
block valves when conditions prohibiting the burning of waste are detected by
the incinerator instrumentation system. Incinerator emergency shutdown systems
are discussed in Section 2.1.3.4,

Wastes are fed to the incinerator afterburner chamber through two identical
sets of fuel oil burners and liquid waste spray nozzles mounted on two opposing
walls of the chamber. The burners and nozzles are each rated at 30 MM BTU/hr.
The two waste spray nozzles are used for wastes similar to those fed into the
rotary kiln. Two "low-NO," burners, which mix the waste and combustion air such
that lower amounts of nitrogen oxides are generated than from standard burners,
are used to feed high organic nitrogen wastes into the afterburner chamber. The
nozzles are designed to burn high-nitrogen low-freezing liquid organic wastes
and direct burn liquid wastes. Two additional liquid injection nozzles in the
afterburner chamber are used for injection of low-nitrogen low-freezing organic
wastes and fluoride-containing liquid wastes. The high-fluoride waste burner
is rated at 5 MMBTU/hr and designed to burn a 7:3 mixture of high-fluoride waste
and fuel oil. The waste/fuel mixture has a design heating value of 7500 BTU/1b.

The fuel burners and waste spray nozzles in the afterburner chamber are
equipped with flow monitoring, control, and interlock systems similar to those
for the rotary kiln nozzles and burners. Incinerator emergency shutdown systems
are discussed Section 2.1.3.4.

2.1.3.2 Rotary Kiln and Afterburner. The proposed rotary kiln and afterburner
incineration system is designed by the European firm Deutsche Babcock Anlagen,
and will fire 35,000 TPY of wastes in the kiln at an hourly design feed rate of
17,500 pounds for approximately 7000 hours per year. The afterburner has an
additional 1liquid waste capacity of 26,250 TPY. Actual feed 'rates during
incinerator operation will depend on the BTU value and other characteristics of
the wastes accepted. The design heat rate of the rotary kiln during continuous
operation is 80 MM BTU/hr and that for the afterburner chamber is 60 MM BTU/hr.
An average waste feed heating value of 8000 BTU/1b was used to calculate the
nominal continuous feed rate of 17,500 pounds per hour.

As previously discussed, the incinerator feeds consist of containerized
wastes, aqueous and organic pumpable liquids, pumpable and heavy sludges, fuel
0oil and waste fuel, and air required for combustion and atomization. The average
design feed rate to the kiln is 10,000 pounds per hour, and a minimum of 20
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percent of the heat load to the kiln is supplied by high BTU-value organic
liquids or auxiliary fuel. This requirement provides stability to kiln
operation.

The rotary kiln is an inclined, refractory-lined cylindrical vessel with
an internal diameter of 12.4 feet and a length of 39.2 feet. The rate of
rotation of the kiln is designed to be variable depending on the waste feed
characteristics and feed rate. The kiln drive system is self-regulating and
self-lubricating, and is equipped with a kiln brake to prevent the kiln from
rotating backwards during upsets or power outages, which may result in release
of waste from the kiln.

The rotary kiln operates at temperatures between 1650 and 2400 °F. Ash
and slag from the kiln fall into a wet deslagger at the discharge end of the
kiln., A fume hood and vent fan exhaust hot gases from the ash handling system
to the afterburner. Treatment and disposal of ash and other wastes generated
by the incinerator are discussed in Section 2.3.2.2.

Exhaust gases from the kiln flow into the afterburner chamber, which is
a vertical, refractory-lined vessel with inside dimensions of 17.7 feet by 20.5
feet and a height of 30 feet from the lowest burner. The combustion temperature
in the afterburner chamber ranges between 2000 and 2400 °F. Auxiliary fuel is
used as needed to maintaih the desired temperature in the afterburner chamber.
The design gas residence time in the afterburner chamber is a minimum of 2.5
seconds, which is expected to be exceeded under normal incinerator operating
conditions. The exhaust gases from the afterburner chamber flow through the
afterburner discharge duct to the air pollution control system (APCS).

A number of waste storage and handling equipment exhaust vents and pressure
relief valves are ducted to the rotary kiln and afterburner chamber. Organic
vapors from the this equipment will be combusted in the incinerator when it is
operating. Types of vapor emissions from waste storage and handling areas are
discussed in Section 2.3.2.1.

The kiln and afterburner chamber (ABC) will have a network of containment
structures including concrete berms, sloped floors, trenches, sumps, and overflow
sumps. The kiln and ABC will have the following separate containment areas:

Front wall of the kiln area
Kiln area

Afterburner area

Wet deslagger area

Each of these areas features concrete berms ranging from 6 inches to 12 inches
in height, sloped floors that drain to 18-inch wide trenches, and 64 cu ft sumps
that serve to collect runoff from the trenches. Some of the sumps are equipped
with in-place pumps to facilitate subsequent off-loading. Each containment area
also has an overflow sump located outside the berm to collect fire suppression
water. The overflow sump is connected to the WWTP by a dedicated line.??
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2.1.3.3 Air Pollution Control System. The exhaust gases from the afterburner
chamber flow through the discharge duct to the incinerator air pollution control
system (APCS). Exhibit 2-4 provides a general overview of the APCS. The APCS
is designed to remove gaseous and particulate air pollutants from the exhaust
gas stream before discharge of the exhaust gas to the atmosphere. The APCS
consists of the following components:

DeNO, Quench Chamber

DeNO, Reactor Vessel

Flue Gas Saturator

Packed Tower Condensers (two)
Calvert Collision (Venturi) Scrubber
Mist Eliminator

Induced Draft (I.D. (two)) Fans
Stack

The DeNO, quench chamber is a vessel in which water is sprayed into the hot
exhaust gas. The temperature of the quench chamber exhaust is automatically
controlled to 1750 °F, which is the temperature required for optimum efficiency
of the DeNO, reaction. In the DeNO, process, vaporized ammonia (NH;) is injected
with steam into the DeNO, reaction vessel through atomization nozzles. The NHj
reacts with nitrogen oxides (NO,) in the exhaust gas to form molecular nitrogen
(Ny) and water. The NH; injection rate is automatically controlled based on the
concentration of NO, in the exhaust gas. The DeNO, reaction, in conjunction with
the low-NO, burners in the afterburner chamber that reduce NO, formation, control
the emissions of NO, from the incinerator.

The exhaust gas from the DeNO, reactor enters a flue gas saturator where
the gas stream is further cooled to its saturation temperature by injection of
high pressure water. Some of the water-soluble acid gases from the exhaust gas
stream (hydrochloric acid (HCLl) and hydrofluoric acid (HF)) are absorbed into
the water in the saturator.

The saturated exhaust gas enters one of two counter-current flow packed
tower condensers, in which the upward-flowing exhaust gas contacts the downward-
flowing condensation water. The two condensers remove approximately 92 percent
of the water condensing from the exhaust gas, along with acid gases (primarily
HC1l and HF and some sulfur dioxide (S0,)) absorbed in the condensate. The
condenser also promotes the growth of particles and acid aerosols (primarily
phosphorus pentoxide (P,05)), which increases the removal efficiency of these
materials in the downstream scrubber.

The water from the saturator and condensers drains into a neutralization
system. Treatment and disposal of wastewater from the APCS and other wastes
generated by the incinerator are discussed in Section 2.3.2.3.

The exhaust gas from the condensers enters a high-energy Venturi scrubber
of proprietary design. The gas entering the scrubber is accelerated through two
Venturi nozzles to a high velocity and is contacted with a high pressure water
stream. The particulate removal efficiency of the scrubber is a function of the
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pressure drop of the gas stream across the scrubber. The pressuré drop is
maintained above 70 inches of water. The pH of the scrubber water is controlled
by addition of caustic.

The Venturi scrubber exhausts to a mist eliminator that removes entrained
water droplets from the gas stream. The gas then exhausts through two I.D. fans
(in series) to a 213 foot stack. A portion of the exhaust gas from the fan can
be recycled and combined with the exhaust gas from the condensers to control the
kiln draft and scrubber pressure drop. The recycle damper is normally closed.

The water from the Venturi scrubber and mist eliminator drains into a
wastewater neutralization system. Treatment and disposal of wastewater purge
from the APCS and other wastes generated by the incinerator are discussed in
Section 2.3.2.3.

The incinerator APCS controls the emissions of acid gases and particulate
matter from the incinerator. Emissions of organic vapors are controlled in the
afterburner chamber. Stack emissions from the incinerator are discussed in
Section 2.3.2.1.

The gas scrubbing area described above will have containment structures
including concrete berms, sloped floors, trenches, sumps, and a overflow sump.
The area will be subdivided into two separate areas: gas cleaning area (GCA)
#1 and gas cleaning area #2. Each is surrounded by a 12-inch high concrete area
without a berm in between the two areas. Each containment area has sloped floors
that drain to an 18-inch wide trench and a 64 cu ft sump that collects runoff
from the trench. Each sump has an in-place pump to facilitate subsequent off-
loading. The two areas will be served by a single overflow sump located to the
south of gas cleaning area #2. Should runoff fill the containment system in
GCA #1 and rise above the top of the sloped floors, the runoff would flow into
the containment system in GCA #2 and eventually collect in the overflow sump.
The runoff would then be routed via a dedicated line to the WWIP. Excessive
runoff in GCA #2 could flow to the same overflow sump without affecting GCA #H1.24

2.1.3.4 Emergency and Safety Systems. The incinerator emergency vent and
automatic waste feed interlocks are discussed in this subsection. Other
emergency systems such as fire protection systems and emergency response
equipment and procedures are discussed in Section 2.5.3, Emergency Prevention,
Preparedness, and Response Measures.

Emergency Vent System

The rotary kiln and afterburner are equipped with an emergency pressure
relief vent located at the highest point of the afterburner discharge duct.
The vent is designed to open only in the event of overpressurization of the
rotary kiln or afterburner chamber, to protect the incinerator system from
possible explosions. The vent will open automatically if the pressure in the
kiln or afterburner chamber exceeds a high set point. Upon activation of the
emergency vent, all waste feeds to the incinerator will be cut off by the
automatic control valves that are part of the interlock system. Emissions of
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air pollutants from the emergency vent will therefore occur only for a short
period. Air pollutant emissions from the operation of the emergency vent are
discussed in Section 4.2.

Waste Feed Interlock System

The incinerator system is equipped with process instrumentation that will
interrupt waste and auxiliary fuel feeds to the incinerator in the event that
incinerator or APCS operating parameters fall below or increase above the
specified values required for waste destruction and control of emissions.
Instrumentation on the kiln and afterburner includes temperature transmitters
at the kiln and afterburner discharge ducts, flow transmitters on all waste and
fuel feed streams, and pressure transmitters in the afterburner chamber. The
oxygen content of the afterburner exhaust gas and the flow rate of secondary
combustion air are also monitored. Waste feeds are interlocked to stop if the
temperature in the kiln or afterburner chamber decreases below a low setpoint,
when the pressure in the afterburner exceeds a high set point, or when the burner
flame or air flow are lost. If the afterburner chamber temperature begins to
decrease, auxiliary fuel will be added to increase the temperature in the
chamber. If the temperature continues to decrease, the waste feed will
automatically cut off.

Instrumentation on the APCS includes temperature and pressure transmitters
in the exhaust gas streams. The pH and flow rates of the saturator, condenser,
and scrubber water discharges are monitored and controlled, as is the flow rate
of caustic to the neutralization systems. The gas stream pressure drop across
the venturi scrubber and scrubber water flow rate are also controlled and
monitored. If any of these monitored parameters fall below low set points, all
waste feeds to the incinerator will be interrupted. In addition, if the flow of
water to the saturator decreases below the low set point, auxiliary fuel flow
is also cut off and an emergency saturator water system is activated to protect
downstream equipment from high temperature conditions.

2.1.4 Systems Operations

The selected rotary kiln incinerator is the Deutsche Babcock Anlagen design
which will provide a destruction efficiency of more than 99.99% for all organic
constituents in the feed streams. The incinerator has a rotary kiln combustion
unit and an afterburner chamber and is designed to accept solid, liquid and
slurried wastes including pumpable sludges. These wastes are charged to the kiln
to provide effective combustion and destruction. Only liquid waste is charged
directly to the afterburner chamber. Supplemental fuel may be needed to maintain
the temperature necessary to achieve the required destruction efficiency of the
hazardous organic constituents in the waste feed. The burn is controlled to
produce inert gases, solids for landfilling and scrubber effluent to be pumped
to a RCRA-approved wastewater treatment facility. The flue gases from the kiln
and the afterburner will pass through a series of air pollution control devices
to provide best available control technology (BACT) before discharge through a
213-foot high stack. Two induced draft fans will draw the combustion flue gas
through the incinerator and the gas scrubbing train to the stack.
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2.1.4.1 Waste Acceptance and Analysis Plan. The information in this subsection
is summarized from the Waste Acceptance and Analysis Plan of the Part B permit?®;
refer to the permit for more detailed information.

Pre-acceptance Procedures

Before Chambers Works agrees to accept waste for incineration, the waste
must be evaluated and analyzed. The pre-acceptance process begins with a
preliminary assessment of the waste to determine the general feasibility of
incineration. This evaluation will be carried out by the Chambers Works research
and development group, in conjunction with the new Chambers Works incinerator
technical consultant. If it is determined that the waste can be incinerated,
the generator will complete a waste characterization form and submit a sample
for thorough characterization. The analytical parameters to be analyzed in the
waste characterization process are discussed in detail in the Part B permit.

Wastes generated on-site will be recharacterized every two years. However,
if the waste-generating process has mnot  changed significantly, the
recharacterization requirement may be waived. Waste streams from non-Chambers
Works generators will be handled in the same manner with the exception of the
recharacterization waiver. All analytical results are recorded on a waste
approval sheet and filed in the incinerator computer system.

Verification and Acceptance Procedures

All shipments, upon arrival, will be inspected for compliance with record
keeping and transportation requirements, and then directed to the incinerator
for waste verification analyses. Before any wastes are unloaded, the content
of the shipment will be visually or analytically confirmed to be the same as the
sample analyzed and approved during pre-acceptance. For some wastes such as lab
packs, contaminated clothing, soil, empty drums, etc., wvisual inspection and
comparison of the wastes against the manifest and packing lists will be
sufficient to accept wastes. Wastes can be accepted or rejected as described
below.

= If the waste analytical results do mnot match the
composition specified in the waste characterization
form, the truck will remain in the unloading or holding
area while the generator is informed of the discrepancy.

" If there is a minor discrepancy (i.e., the waste has a
different concentration of hazardous constituents than
manifested or a physical property does not match the
manifest) and the waste can still be accepted for
disposal, the waste will be accepted after the generator
is notified of the discrepancy and agrees to the revised
disposal contract terms.
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" If there is a major discrepancy (i.e., the waste is a
‘ restricted waste) the load will be immediately rejected
and returned to the generator.

B If the waste received is not that described on the
manifest, but could still be incinerated, it may be
accepted after the generator is notified and the
contract terms modified. Acceptance will be based on
the availability of compatible storage or the direct
burn scheduling.

] If a waste generated at Chambers Works does not match
its data on file, the generating process personnel will
be contacted to recertify the waste before it can be
accepted.

If the material sampled matches the analysis specified in the waste
characterization form, or a load discrepancy has been resolved, the waste will
be unloaded into the appropriate tank or container storage area. The waste
verification and acceptance/rejection procedures rationale is summarized in
Exhibit 2-5.

Waste Receipt and Disposition

Once a waste is approved for acceptance, the waste will be transported to
the appropriate storage area. Tank trucks will be directed to the unloading
bays while drummed shipments will be directed to the container storage building
unloading docks. The wastes can be fed to the incinerator directly from trucks
or from storage tanks. Tank trucks from the unloading bays will be connected
to the appropriate tanks via hoses. Drummed liquid waste will be transported
by fork-1ift truck to one of the two tanks in the container storage area to be
de~-drummed and blended. From the drummed storage tanks, waste will be fed to
the incinerator or sent to the tank farm for further blending. All blended
waste will be analyzed prior to incineration to monitor and ensure optimum
incinerator feed composition. Containerized solids will be incinerated based
on the results of acceptance procedure sampling and analysis.

Sampling Procedures and Analvytical Parameters

All wastes destined for the new Chambers Works incinerator will be fully
characterized prior to approval for acceptance. Wastes from off-site will be
sampled and analyzed for fingerprint parameters. Wastes received from on-site
generators will be analyzed as necessary since these wastes are generally well
known and characterized. 1If wastes are to be unloaded into the blend tanks in
the container storage building or the bulk storage tanks, the wastes will be
analyzed for compatibility with the tank contents prior to unloading.
Analytical parameters will be selected using the criteria described in the Waste
Analysis Plan of the Part B permit. The rationale for selecting the analytical
parameters and the analytical methods to be used in verifying the waste
compositions are also presented in the Part B permit.
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EXHIBIT 2-5

WASTE VERIFICATION AND ACCEPTANCE/REJECTION PROCEDURES
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2.1.4.2 Waste Storage and Handling. Wastes that are destined for either the
tank farm or the container storage area must be accepted and sampled for proper
disposition to storage tanks or container storage areas, directly fed to the
incinerator, or decanted or blended for burning.

The following waste streams can be fed directly to the kiln front wall
burners and nozzles:

B direct burn wastes fed directly from the tank truck or
drummed liquid holding tank due to compatibility
problems with other wastes or waste management factors;

- liquid wastes, primarily aqueous or organic or non-
organic non-aqueous wastes (e.g., alecohols, liquid
organics, water-soluble solvents contaminated washdown
water, water decanted from other wastestreams) from the

tank farm;

® pumpable sludge wastes with a low enough viscosity to
be pumpable and atomizable through the pumpable sludge
nozzle; ’

B waste liquids, mostly organic liquids with relatively

high heating wvalues, which can be used along with
auxiliary fuel to stabilize incinerator operation
through the burner nozzle designed for 30 MM BTU/hr;

E fuel o0il for use at start-up (50 MM BTU/hr nozzle for
start-up) or when needed to maintain the desired kiln
discharge temperature; and

" heavy sludge wastes which consist of organic solids and
filter cakes slurried with aqueous or wvery viscous
organic streams.

Containerized waste fed directly to the kiln must meet the following
requirements:

5 total weight per container less than 600 pounds
" maximum heat release per container 2.5 MM BTU
L] no free-standing liquids

Wastes meeting these requirements will be moved from storage to the pallet
unloading conveyor. A specific container is selected, weighed, and the label
checked for a match with the burn schedule. If a match is made the container
is sent to the incinerator via the feed lift conveyor; a non-match is set aside
and the problem resolved. Free liquids are pumped to éither of the two 5000
gallon drummed liquid holding tanks for eventual pumping into the kiln or to the
tank farm. Steel drums will be de-headed and resealed prior to incineration.
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Safeguards to ensure that no incompatible wastes will be mixed in
pipelines or tanks include waste analysis, qualitative compatibility testing,
labeling of lots, dedicated pumps for classes of liquids, and flushing of empty
lines and tanks with solvent (typically fuel o0il) prior to refilling. No
incompatible wastes will be stored in tanks located within the same containment
area,

When tank service is to be switched between incompatible materials the
following cleaning procedures will be enforced:

1) empty the tank and associated piping by draining or
pumping;

2) inspect the tank and remove any residual sludge;

3) flush feed lines, outlet lines, and recirculation lines
with a suitable solvent totaling 10%4 by volume of the
piping; and

4) flush the interior with a suitable solvent totalling 10%

by volume of the tank capacity, sprayed through a
rotating nozzle which covers the entire tank, or fill
and agitate the tank.

2.1.4.3 Incinerator Operating Parameters and Procedures. A mass and heat
balanced combustion is based upon average waste feed compositions. The kiln is
fired at 80 MM BTU/hr and the afterburner chamber is fired at 60 MM BTU/hr for
a total heat release of 140 million BTU/hr. An average waste feed heating value
of 8000 BTU/lb was assumed to calculate the hourly design feed rate of 17,500
1b/hr. The kiln waste feeds on an average annual basis total 10,000 1lb/hr. A
minimum of 20% of the heat load to the kiln will be supplied by a high-BTU
atomizable liquid waste or an auxiliary fuel. This fuel provides a base-load
for the incinerator and will help equalize fluctuations in operating conditions
created by batch feeds, ete. The afterburner chamber waste feeds are atomizable
aqueous and organic wastes and on an average annual basis will equal 7500 1b/hr.

The wastes are combusted in the kiln and the afterburner chamber at gas
temperatures ranging from 1650 °F to 2400 °F. The ash and slag fall into a wet
deslagger at the discharge end of the kiln where they are quenched and dewatered
prior to disposal to a secure landfill at the Chambers Works facility.

All blended waste will be analyzed prior to incineration to monitor and
ensure optimum incinerator feed composition. Verification samples will be
collected from the blend and bulk storage tanks prior to incineration. These
verification analyses will be used to control the incinerator feed stream and
operating parameters as well as to ensure compliance with permitted emission
levels. The key analytical parameters include:
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BTU Content

Ash Content

Total Halogen Content (principally fluorine and chlorine)
Compatibility

Percent Solids or Water

Lead, Mercury, Sulfur, and Nitrogen Concentrations

Exhibit 2-6 presents a summary of a material and mass balanced operating
condition for the rotary kiln and the afterburner combustion chamber. This is
only an example, the incinerator can treat wastes with a variety of feed
compositions at differing levels of excess air and operating temperatures.

Feed streams to the incinerator are waste and air and auxiliary fuel, if
necessary. The waste feed shown in the Exhibit consists of a mix of containers,
liquids, direct burn wastes and sludges with an overall composition with heating
value 8000 BTU/1lb. At a feedrate of 10,000 1lb/hr, the heat input rate is 80
million BTU/hr (the thermal capacity of the kiln). The waste contains 30% ash
and 19.5% chlorine. Excess alr is assumed to be 150% for containers and sludges
and 30% for direct burn and liquids. (In the example, the excess air is 114%.)
Assuming the air is at 60 °F and saturated with water, 115,150 lb/hr of air is
required for the 10,000 1b/hr of waste.

Streams leaving the kiln are combustion gases and slag. Approximately 60%
of the ash that enters the kiln leaves as ash to the wet ash deslagger, the
remainder leaves with the combustion gases. Combustion gases leave the kiln at
a flow rate of 123,500 1b/hr and a temperature of 2077 °F. The temperature is
based on a heat balance around the kiln that includes heat losses through the
walls.

The feed streams to the afterburner chamber are kiln exit gas, waste,
combustion air, air in leakage and water vapor evaporated from the deslagger.
For the example in the Exhibit, the waste feed is 7500 1lb/hr of liquid, aqueous
and direct burn wastes with the overall composition shown in the Exhibit. The
waste contains 0.27% ash and 12.1% chlorine and has a heating wvalue of 8000
BTU/1b. Air input to the afterburner chamber is equivalent to 30% excess air
for the burners and 1555 cu ft/min air in leakage. Approximately 1 pound of
water is evaporated from the ash deslagger for each pound of ash quenched. The
calculated operating temperature of the afterburner is 2208 °F based on
estimated wall losses of 2.58 million BTU/hr.

The overall material balance for the kiln and afterburner shows three
input streams: 17,500 1lb/hr of waste, 177,098 1b/hr of air, and 1756 1b/hr of
water vapor; and two output streams: 1799 1b/hr of ash and 194,544 1b/hr of
combustion gases.
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EXHIBIT 2-6

MATERIAL BALANCE FOR THE KILN AND

AFTERBURNER COMBUSTION CHAMBER, 1lb/hr

Rotary kiln

Afterburner combustion_chamber

Input streams Qutput streams Input streams Output
Waste Kiln Waste Air Kiln ABC
to Air exit Ash to to to exit Deslagger exit
Compounds Kiln to Kiln gas deslagger ABC ABC gas water gas
C12 NA 0 19 0 NA 0 19 0 38
Ash 2,998 0 1,200 1,799 20 0 1,200 0 1,220
02 NA 26,637 14,130 0 NA 14,276 14,130 0 18,681
N2 NA 87,350 87,395 0 NA 46,992 87,395 0 134,697
co2 NA 0 12,348 0 NA 0 12,346 0 22,346
S02 NA 0 160 0 NA 0 160 0 380
NO2 NA 0 28 0 NA 0 23 0 98
HC1 NA 0 1,985 0 NA 0 1,985 0 2,908
HF NA 0 32 0 NA 0 32 0 276
Hz0 848 1,263 5,942 0 2,440 680 5,942 1,756 18,766
P205 NA 0 113 0 NA 0 133 0 197
NH3 NA 0 0 0 NA 0 0 0 0
Other 6,152 0 0 0 5,041 0 0 0 0
Total 10,000 115,150 123,350 1,799 7,500 61,948 123,350 1,756 194,554
Temperature, F 70 70 2,077 70 70 2,077 180 2,208
Pressure, psia NA 14.68 14.68 NA 14.68 14.68 14.87 14.66
Flow acfm NA 25,816 130,831 NA 29,888 130,831 760 235,600
Elemental
analysis
Chlorine 1,950 0 1,950 0 905 0 1,950 0 2,854
Ash 2,999 0 1,200 1,799 20 0 1,200 0 1,220
Oxygen 894 27,659 28,547 0 2,505 14,880 28,547 1,560 47,487
Nitrogen 53 87,350 87,404 0 332 46,992 87,404 0 134,727
Hydrogen 577 141 721 0 633 76 721 186 1,630
Carbon 3,367 0 3,369 0 2,727 0 3,369 0 6,098
Sulfur 80 0 80 0 110 0 80 0 190
Fluorine 31 0 30 0 232 0 30 0 262
Phosphorus 49 0 49 0 37 0 49 0 86
Total 10,000 115,150 123,350 1,799 7,500 61,948 123,350 1,756 193,554
Source: RCRA Part B Permit Application, Vol 5.
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2.1.5 Compliance with Applicable Regulations

Plans for the construction and operation of the proposed incinerator and
waste storage and handling areas are in compliance with the Federal Clean Air
Act, Resource Conservation and Recovery Act (RCRA), New Jersey Air Pollution
Control Rules, and the New Jersey Hazardous Waste Management Rules, and
Regulations on Toxic Substances specifically sections 7:26 - 9.4, 9.6, 10.4,
10.6, and 10.7 and 7:27 - 17. 1In addition, the facility will modify and update
its existing Risk Management Program (RMP) to comply with the Toxic Catastrophe
Prevention Act Program regulations, 7:31 et seq. The modified and updated RMP
will include all the operations and equipment resulting from the construction
and operation of the proposed incinerator and related material handling areas.
The Air Permit Application and the RCRA Part B Permit Application indicate that
the proposed incinerator and associated waste storage and handling areas contain
the various system components and administrative controls that are required
including the following:

Air Pollutant Emission Regulations

" Best Available Control Technology for criteria and hazardous
air pollutants;

= Meeting emission limitations for the releases of hazardous
(NESHAP) air pollutants (i.e., arsenic, beryllium, mercury,
and benzene);

" Identifying and treating Principle Organic Hazardous
Constituents (POHCs) in the waste feed to a minimum of 99.99
percent destruction and removal efficiency (DRE);

= Limiting Hydrogen Chloride (HCl) emissions from the
incinerator to less than 4 1lb/hr, or controlling it at greater
than 99 percent efficiency;

] Registering equipment and operations emissioning toxic
volatile organic compounds with the NJDEP;

" Particulate emissions less than 0.1 grain/scf corrected to
12% €02 in the exhaust gas, and less than 0.03 grain/scf

corrected to 7% 02 in the exhaust gas; and

] Emissions of Hydrogen Halides (HC1l, HF, HBr) not greater than
50 ppm by volume corrected to 7% 02 in the exhaust gas.

Storage and Handling Regulations
5 Sloped containment system for the waste storage area with a

volume to contain 10% of the volume of all the containers in
the area plus volume for precipitation;
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" Storage tanks with sufficient shell strength, pressure
controls, and controls to avoid overfilling;

u Procedures to ensure incompatible wastes are not mixed and
wastes incompatible with the tank material are not placed in
these tanks;

" Inspections of tank monitoring and overfill control equipment;

" Berms or walls separating non-compatible waste storage tanks;
and

" Ample aisle space for emergency response equipment.

Incinerator Waste Handling Regulations

5 Disposing and treating waste generated by the incinerator
(e.g., ash) as hazardous waste; and

x “Following the NJPDES permit limitations of the Chambers Works
wastewater treatment plant in discharging.

EPA has developed draft standards for emissions of certain acutely toxic
and carcinogenic metals and for emissions of products of incomplete combustion
(PICs). Under the draft regulations, incinerators will be required to limit
emissions of carbon monoxide to 100 ppm or less and limit the concentrations of
metals in air to less than metal-specific risk-based wvalues. Section 4.3
discusses the modeling of these constituents. None of the modeled metal
concentration exceeded the draft standards.

Regulations concerning Ambient Air Quality Standards and prevention of
significant deterioration are discussed in Section 4.2.1. Compliance of the
proposed facility with the New Jersey Hazardous Waste Facility Siting Act is
discussed in Section 1.3.2.

2.2 LANDFILL EXPANSION

The landfill expansion consists of constructing a new secure landfill
adjacent to the Delaware River on Carneys Point (i.e., 250 feet east of.the
river). Exhibit 2-7 shows a general overview of the proposed landfill site.
This proposed landfill will be used to dispose of bulk solid wastes generated
at Chambers Works and other Du Pont plants. Neither commercial mnor
containerized wastes will be accepted. The landfill will have a six-sided
polygon configuration and will occupy approximately 27 acres, Thirteen
additional acres will be vrequired for roads, the truck wash station,
construction areas, etc. All wastes will be contained above grade in an earthen
vault-like structure, the top of which will be 100 feet high. It will consist
of four cells, and each will possess double lining, a leachate collection
system, and a leak detection system. In addition, the landfill will possess a
ground-water monitoring system and a ground-water pumping system to collect
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EXHIBIT 2-7

GENERAL OVERVIEW OF THE PROPOSED LANDFILL SITE
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Source; Chambers Works Pollution Abatement Facilities Sludpe Landfill Site
Plan Civil, Drawing No. W1031083. )
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contaminated ground water. The four cells will be filled concurrently and then
capped as a single unit. Wastes will be hauled and dumped 24 hours per day, 7
days per week, and wastes will be spread/compacted during daylight hours 7 days
per week. The proposed landfill will mnot require additional personnel.
Employees working on the existing landfill operation will work at the new
landfill once it is put into service.

Construction of the first cell is scheduled to begin in the second quarter
of 1991 and to be completed in the second quarter of 1992. This cell initially
will be used primarily to dispose of ash from the proposed incinerator, which
is expected to begin operation in 1992, All cells at the new landfill are
expected to be constructed by the second quarter of 1996. The landfill is
expected to be in service for 30 years (i.e., through 2022). Details on wastes
to be accepted, landfill design, and operating procedures are presented below.
Much of the information was taken from the RCRA Part B Permit Application,
Volumes II, III, VI, and VII, "Chambers Works Rotary Kiln Waste Incinerator and
New Secure Landfill," prepared for E.I. Du Pont de Nemours & Company, Deepwater,
NJ, 1989,

The proposed landfill site was previously the site of a nitrocellulose
manufacturing plant,’ which was in operation from the late 1800s until the mid-
1970s. Nitrocellulose was produced from fibrous material (i.e., chemical
cellulose, wood pulp, or cotton waste), sulfuric acid, nitric acid, and water.
It was sold as gun cotton and as an intermediate for various products. The area
also had administrative offices, material storage buildings, process facilities,
various shops, laboratories, and shipping facilities. All structures have been
removed, leaving the concrete foundations. Site soils and ground water may have
been contaminated to some extent during operations. Nitrocellulose was shredded
and flaked before it was packaged and shipped, and therefore, nitrocellulose
particles could have been dispersed on the plant site. Soils and ground water
could possess elevated levels of nitrates and nitrites from nitrocellulose
contamination and decomposition. The plant also possessed underground process
sewers and maybe underground storage tanks that could have leaked. In addition,
residuals from alcohol and solvent spills could be present. Du Pont staff
believe that wastes were never buried at the plant site. According to Du Pont
staff, no site hazards associated with environmental contamination were detected
when soils were sampled for analysis of engineering properties and ground-water
monitoring wells were installed.

2.2.1 Wastes Accepted

The new secure landfill has a design capacity of approximately 1.8 million
cubic yards and is expected to have a 30-year life. It will accept five general
waste streams:

n Sludge from the existing Chambers Works wastewater
treatment plant (WWIP),

" Incinerator ash from the proposed rotary kiln
incinerator, existing incinerators at Chambers Works,
and other Du Pont plants,
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» Bulky hazardous wastes comprised of contaminated rubble
and equipment, spill cleanup residues, and contaminated
soils and gravel,

" Bulky non-hazardous waste comprised of rubble and
equipment, and

» Asbestos contaminated with hazardous chemicals from
leaks and spills.

Bulky hazardous and non-hazardous wastes and contaminated asbestos may originate
at Chambers Works and other Du Pont plants. Asbestos will be disposed of in
double plastic bags, and all other wastes will be disposed of in bulk form,
Approximately 165 cubic yards will be disposed of daily. Anticipated annual
waste loads are presented in Exhibit 2-8. Wastes that will not be accepted are
listed in Exhibit 2-9. In addition, no containerized wastes will be accepted.

The WWIP sludge is comprised of three materials:

= Settled solids from the contaminated ditch wastestream
which have been pressure filtered,

= Sand and grit produced from the slaking residue from the
WWTP lime slaking system, and

" Spent activated carbon.

These are generated as both primary and secondary sludges, and consist mainly
of unreacted lime (e.g., magnesium oxide, calcium hydroxide, silicon dioxide),
activated carbon, sand and grit, and oil and grease.

The sludge also contains small amounts of organic compounds and heavy
metals. The sludge is generally 45% solids and tends to be alkaline. It is
not corrosive, ignitable, reactive, or toxic by RCRA hazardous waste
definitions. However, it is a RCRA hazardous waste because the wastewater from
which it is derived is hazardous and the WWTP is a hazardous waste management
unit. Characteristics of the primary sludge are shown in Exhibit 2-10.

The ash will come primarily from the proposed incinerator and will consist
of slag, ash, and salt. It will be made up of approximately 70% solids, and its
composition will vary with the wastestream incinerated. The general composition
of the ash from the proposed incinerator has been estimated by Du Pont based on
ash composition from other Du Pont incinerators and anticipated wastestreams to
be incinerated at the proposed incinerator. This composition 1s shown in
Exhibit 2-11.
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EXHIBIT 2-8

ANTICIPATED WASTE

LOADS

WASTE DRY TONS/YEAR CUBIC YARDS/YEAR
WWTP Sludge 24,000 35,000
Incinerator Ash 15,000 15,000
Bulky Hazardous Waste 8,000 8,000
Bulky Non-hazardous Waste 2,000 2,000
Contaminated Asbestos 400 400
49,400 60,400
Source: RCRA Part B Permit Application, Volume VI, "Chambers Works Rotary

Kiln Hazardous Waste Incinerator and New Secure Landfill," prepared
for E.I. Du Pont de Nemours & Company, Deepwater, NJ, 1989, p. VI-

1-3.
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EXHIBIT 2-9

WASTES WHICH WILL NOT BE ACCEPTED AT THE NEW SECURE LANDFILL

Wastes Not Accepted

Exhibits the characteristic of ignitability (DOOl waste) as defined
under N.J.A.C. 7:26-9.9;

Is a listed "P" code (acute hazardous) waste under N.J.A.C. 7:26-
8.15(e);

Is a listed "U" code (toxic or as otherwise specified) waste under
N.J.A.C. 7:26-8.15(f);

Is prohibited from land disposal under N.J.A.C. 7:26-1 et seq. or 40
CFR Part 268;

Contains a free liquid as determined by the paint Filter Tests, Method
9095, "Test Methods for Evaluating Solid Wastes, Liquids
Physical/Chemical Methods (EPA Publication No. SW-846);

Contains polychlorinated biphenyls (PCB's) at a concentration greater
than 50 ppm or greater than any future concentration limit set by the
United States Environmental Protection Agency or the NJDEP;

Is radiocactive as defined by 10 CFR Sections 20.105 and 20.306; or

Is not generated by a research, development, or manufacturing facility
owned and operated by E. I. Du Pont de Nemours and Co., Inc.

Source:

RCRA Part B Permit Application, Section II.
"Chambers Works Rotary Kiln Hazardous Waste Incinerator and New Secure

Landfill," prepared for E.I. Du Pont de Nemours & Company, Deepwater,
NJ, 1989, p. II-1-57.
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EXHIBIT 2-10

WASTE CHARACTERIZATION PRIMARY SLUDGE FILTERCAKE FROM WWTP

I. Location: Chambers Works
IT. EPA Code: F002, FO05, F006
IIT. Composition:
TYPICAL AVG
ANALYSIS COMPOSITIONAL
MAJOR COMPONENTS % TRACE_COMPONENTS ANALYSIS (ppm)
Water 50-65 Ag 2.5
Calcium, Magnesium Hydroxides As 1.0
& Carbonates : - 15-20 Ba 5.0
Silicates 12-17 cd 0.4
0il and Grease 5-8 Hg 0.003
Trace Metals (primarily Ni 190.
Aluminum) 3-5 Pb 1.0
Se 0.5
Zn 1020
Sulfides trace
Phenolics trace
IV. Physical State (@ 25°C:
® Solid, passes paint filter test for solids

(35-50% solids)
Minimal free-flowing liquid layer
Specific gravity - 78 1b/ft?

V. Shipping Containers: Never Shipped
Containers would require special manufacture

VI. Properties:

Btu/1b <3000 Pyrophoric No

Color Brown to Black Radioactive No

pH 10-12 Shock Sensitive No

Reactive No Explosive No

Toxic No Other Possibly dusty
when dry

VII. Shipping Name: Hazardous Waste - Solid, NOS DOT Hazard Classification:
ORM-E

VIII.Volume: Annual: 73,000 wet tons (19.5 million gals).

Source: RCRA Part B Permit Application, Volume II.
"Chambers Works Rotary Kiln Hazardous Waste Incinerator and New

Secure Landfill," prepared for E.I. Du Pont de Nemours & Company,
Deepwater, NJ, 1989, p. II-1-56.
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EXHIBIT 2-11

NEW CHAMBERS WORKS INCINERATOR PREDICTED ASH ANALYSIS

COMPONENT AMOUNT
Al* 20-40 wt %
Si% 20-40 wt %
Ca¥* 5-20 wt %
Fe#* 1-20 wt %
C 1-3 wt %
P < 500 wt ppm
<1000 wt ppm
Na <1000 wt ppm
v < 500 wt ppm
Cr " 5000 wt ppm
Ni 5000 wt ppm
Mn <1000 wt ppm
Ti <5000 wt ppm
cd < 500 wt ppm
Pb < 500 wt ppm
Cu <5000 wt ppm
pH 8-12
Density (dry) 70-105 1bs/ft?
*as oxides
Source; RCRA Part B Permit Application, Volume II.

"Chambers Works Rotary Kiln Hazardous Waste Incinerator and New
Secure Landfill," prepared for E.I. Du Pont de Nemours & Company,
Deepwater, NJ, 1989.
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2.2.2 Landfill Design

The proposed secure landfill has been designed to contain wastes and to
prevent release of contaminants (i.e., hazardous waste constituents) into the
environment. Features that have been included in the landfill design to meet
these two objectives include a perimeter containment dike, a double liner
system, a leak collection system, a leak detection system, a ground-water
monitoring system, a ground-water interceptor well system, and a truck-wash
station. The dike will contain the waste material and prevent storm water and
surface water run-on. The liner system will contain storm water runoff and
leachate within the landfill cells, thereby preventing area ground-water
contamination. The leak collection system will divert runoff and leachate from
within the cells to the Chambers Works WWTP., The leak detection and ground-
water monitoring systems will be used to monitor the structural integrity of the
liner system and to indicate the need for corrective action. The ground-water
interceptor well system, which has not yet been designed, will be used to pump
out contaminated ground water, which will then be pumped to the WWIP for
treatment. The truck-wash station will be used to decontaminate trucks, thereby
preventing contamination. Wash water will be decanted and pumped to the WWIP
for processing. As the cells are filled, the containment dike will be raised,
and after they are filled, the landfill will be covered by an impervious cap
which will minimize leachate generation. The landfill access road will be
sloped up to the disposal area and will also circle the area below the
containment dike providing appropriate run-on and runoff control features.

The proposed landfill will not include gas monitoring and venting systems,
because Du Pont has determined, based on wastes to be landfilled and the
operating experience with the C Area Landfill, that such systems will not be
necessary. Landfilling the WWTP sludge will not result in significant gas
formation. Landfilled incinerator ash should result in even less gas formation,
since this ash will contain wvery 1little organic material that can be
biologically degraded and form landfill gas.

Engineered design elements that will provide containment and run-on and
runoff control are described in the following subsections. Operating procedures
designed to prevent contaminant releases are discussed in Section 2.2.3.
Details on how the landfill will be closed and on post-closure monitoring are
presented in Section 2.7.2.

2.2.2.1 Containment Dike and Side Slope Cover. The containment dike will have
a minimum top elevation at 17 feet (Chambers Works datum (CWD)), and its width
from the toe of the outer slope to the edge of the waste area will be no less
than 50 feet. The river-side (west side) of the dike will possess rip-rap on
the outside slope up to 14.5 ft CWD. The 100-year flood event elevation for the
Delaware River at Chambers Works at mean tide is '12.3 ft CWD (9.00 ft USC&GS
datum), and the 100-year wave is 13.3 ft CWD. The maximum outer slope will be
2:1, which was designed based on various slope stability analyses using data on
waste material, soils, and depths. Data on waste material (i.e., strength data)
were obtained from historical sludge strength test data. The dike will be
constructed of soils tested to meet required specification and compacted to 95%
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or more of maximum dry density to obtain a completed permeability of 1 x 1073
cm/s or less.

As the landfill is filled with wastes, the dike elevation will be raised
by application of the side slope cover. This raising will be performed in three
stages. The final landfill elevation with cover will be at 100 ft CWD. The side
slope cover will consist of the following elements:

" Three-foot thick layer of clay to provide a barrier to
infiltration and act as a buffer between the reinforced
synthetic rubber liner (i.e., Hypalon geomembrane) and
the landfilled materials,

" A 30-mil (minimum) supported Hypalon geomembrane to
provide the major barrier against infiltration,

) A drainage grid to channel infiltration along the top
of the geomembrane; the geogrid will be covered with a
geotextile to provide a separating medium to preclude
clogging of the drain grid,

® Six inches of general fill,

= A reinforcing geogrid to mitigate the possibility of
slippage by the cover materials along the geomembrane,

" Twelve inches of general £fill to inhibit deep root
vegetation and discourage rodent penetration to the
underlying liner materials, and

= Six inches of topsoil vegetated with a hardy, shallow-
root low-maintenance cover (i.e., grass).

The final top cover system is described in Section 2.7.2.

2.2.2.2 Liner System. The liner system will cover all structures that will be
in contact with waste or leachate (i.e., the interior of the containment dike
and the three interior dikes that divide the area into four cells). It will
consist of various materials which will be laid down after the area has been
cleared and excavated for the required grades and underdrains. Underdrains are
designed to collect ground water at elevation 5.0 ft (CWD). The lower liner
foundation will consist of compacted soil and clay. A layer of native soil
material will first be deposited in the landfill bottom area and compacted.
Then a 3-foot layer of clay meeting required specifications will be installed
in all areas to be lined. The clay will be compacted to achieve at least 95%
of maximum dry density. The lower liner (i.e., 45-mil Hypalon geomembrane) will
be placed over the clay. The minimum elevation of this liner will be at 10 ft
CWD. The lower liner will be covered with a sheet of Typar geotextile (a
material designed to prevent clogging), 6 inches of gravel, another sheet of
Typar, 6 inches of sand, and then the upper liner (i.e., 45-mil Hypalon
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geomembrane). The upper liner will be overlain with Typar, a 24-inch layer of
gravel, and then a final layer of Typar. This upper drainage layer is designed
to prevent equipment from coming in direct contact with the upper liner. A
schematic of the liner system is shown in Exhibit 2-12.

Various engineering analyses have been conducted to ensure that the
performance of the liners will not be jeopardized. Results of subsurface
investigations (test borings) and computer modeling indicate that post
construction settling will be relatively minor. Total settlement calculated for
the base of the landfill ranges from 16 inches maximum at the center to 1.5
inches minimum at the perimeter. Maximum differential settlement would occur
across the east-west section at a rate of 0.17 feet per 260 feet. Also, the
bearing capacity of the underlying soil is greater than the load associated with
materials to be landfilled and vehicular and compacting equipment. No stability
problems are expected. In addition, because the landfill will be constructed
entirely above grade and the ground-water table is below the existing grade,

there is no immediate potential for bottom heave of the structure. These
findings indicate that the Hypalon liners will not be moved or stretched enough
to cause performance problems (i.e., reduce hydraulic effectiveness).

Elongation of the base is expected to be minimal and far below the limit of 20%
for a Hypalon liner. Furthermore, wastes to be landfilled will not affect the
liners' integrity. The Hypalon lining material has been tested and found to be
compatible with the wastes. Also, the same 1lining material has been
successfully used for previous landfilling at Area 1 of the Area C Landfill
since 1975.

2.2.2.3 Leachate Collection System. Each landfill cell liner will be sloped
2% from a central north-south ridge down to leachate drains at the east and west
ends. Each end will be sloped to two collection areas consisting of a single
liner polypropylene penetration pipe branching to two 75-foot screened PVC pipes
in a "Y" arrangement. The collectors will be installed in the gravel overlaying
the liner, and each length will be surrounded by a l-foot high, 5-foot wide
layer of gravel overlain with Typar geotextile to prevent clogging. Each
penetration pipe will convey leachate by gravity flow to a collector main. The
collector mains on the east and west sides of the landfill will convey leachate
by gravity flow to 10-foot deep by 6-foot diameter concrete collection sumps.

Leachate will be pumped from the collection sumps to the WWIP. Each sump
will be equipped with two parallel pumps and secondary containment. The two
pumps in a sump will be operated alternately, triggered on and off by float
switches. In the event that one pump fails or has low flow, a conductivity
probe will activate the other pump. LCS pumps have been sized to remove non-
leachate inflow while maintaining sufficient capacity to remove one inch of
rainfall from the landfill surface in 24 hours or less. The one inch figure was
chosen as the most likely normal rainfall that would occur. In the event of a
25-year, 24-hour storm, the rain water will remain pooled for a longer period
of time; but due to the low sludge permeability (~107°% em/s), it will not have
an appreciable effect on the head above the liner. A system designed to remove
the 25-year storm rainfall in 24 hours would result in a vastly oversized system
which would be prone to pluggage.
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EXHIBIT 2-12

LANDFILL LINER SYSTEM

TrMR ML
GEOTEXTILE 24° -415P i

HYPALON
eaveL 'GEDMEMBRANE

/ & 5AND ¢
/// //auwm
2 l/ — } " /I/I LEACHATE COLLECTION SYSTEM
R A s

/Y I A / LEACHATE DETECTION SYSTEM
e s T T T,
’6\ NATIVE  Sol.

2-37



2.2.2.4 Leak Detection System. At the east and west end of each landfill cell,
each of the two leachate collection system basin areas will be underlain by a
single screened PVC leak detection system collector pipe (5.5 f£ft). Each
collector pipe will be connected to a 4-inch ductile iron pipe which will
penetrate the liner and be sloped down to a collection sump. The collector pipe
will be installed between the two synthetic liners in a l-foot high, 5-foot wide
layer of gravel overlain with Typar to prevent clogging. The leak detection
system consists of a counter device connected to the automatic pumps serving the
collection sump. The counter displays gallonage pumped and will be checked
daily by an inspector.?® Forty gpm sump pumps will activate automatically at a
level of about 12 gallons, pumping the leachate through 2-inch galvanized steel
force mains to the leachate collection pump sumps, from which it is pumped to
the WWTIP.

2.2.2.5 Ground-Water Monitoring Program. The ground-water monitoring system
for the proposed landfill consists of 11 wells surrounding the site. Details
on these wells are presented in Exhibit 2-13. The wells that will be routinely
sampled to determine compliance with RCRA (i.e., no release of contaminants) are
T28-MO1B, 827-MO2B, and P29-MO1B, and the well to define background water
quality is 532-MO1B.

Du Pont will sample these wells on a quarterly basis and analyze the
collected ground water for the following parameters:

Hardness

Chloride

Total Phenolics

Iron

Total Organic Carbon (TOC)
Total Dissolved Solids (TDS)
Total Organic Halogens (TOX)
pH

Specific Conductance

Ground-water samples also will be analyzed annually for parameters listed in
Exhibit 2-14. Also, on an annual basis, four replicate measurements of the
parameters listed above will be performed on samples collected. Sampling
procedures have been developed based on USEPA and NJDEP guidance documents.
Analyses will be conducted by the Chambers Works Laboratory and by the
Envirommental Testing Corporation in Edison, New Jersey, both of which are
certified by NJDEP to perform ground-water analyses. Analytical procedures will
be consistent with USEPA certified or equivalent methods.

Analytical results will be submitted to both NJDEP and USEPA. Quarterly
reports will discuss trends over time and significance based on appropriate
statistical tests. Annual data will be assessed as a three phase program: 1)
upgradient consistency; 2) comparison of downgradient replicate analyses with
the background data for the upgradient monitoring wells; and 3) comparison of
the remaining parameters and compounds with applicable standards and background
data. Du Pont will also maintain files on all analytical results and reports,
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EXHIBIT 2-13

GROUND WATER MONITORING WELLS

PLANT ELEVATION® ELEVATION® SCREENED

COORDINATES GROUND RISER INTERVAL
WELL NO. NORTH EAST DEPTH (FT) (FT) PIPE (FT) (FT)
P29-MO1RP 11,211 6,846 34.0 12.0 13.74 28-33
Q30-M01B 11,704 7,099 31.0 10.8 12.49 25-30
R26-MO1B 10,180 7,675 34.1 8.3 10.33 29-34
R28-M02B 10,831 7,418 41.0 10.6 11.03 36-41
R31-MO01B 12,176 7,350 33.0 9.3 11.57 27-32
$27-M02BP 10,552 7,828 31.0 7.2 9.11 25-30
S32-MO02B 12,425 8,021 39.3 9.5 10.95 34-39
$32-M01RB° 12,500 7,768 30.0 8.6 9.53 24-29
T28-MO1B? 11,151 8,208 19.5 4.7 7.89 14-19
T29-M0O1B 11,595 8,281 38.0 6.3 7.91 31-36
T31-M01B 12,116 8,254 35.0 5.7 7.97 29-34

a8 Referenced to Du Pont Chambers Works Datum.

» Points of compliance.

¢ Background well.
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EXHIBIT 2-14

PARAMETERS FOR ANNUAL GROUND-WATER ANALYSIS®

USEPA Priority Pollutant List Volatile Organics by GC/MS plus 15°

USEPA Priority Pollutant List Base/Neutral Extractable Organics by GC/MS plus
15P

Calcium Total Cyanide

Magnesium : Gross Alpha

Manganese Gross Beta

Sodium Aluminum
Source: RCRA Part B Permit Application, Volume III.

"Chambers Works Rotary Kiln Hazardous Waste Incinerator and New
Secure Landfill," prepared for E.I. Du Pont de Nemours & Company,
Deepwater, NJ, 1989, Part 2, Table 7-2.

% This list is in addition to the normal quarterly analysis.

® plus 15, 15 refers to tentative identification of unknowns by Methods
624/625 GC/MS to "identify" substances with peak areas greater than 10%Z of the
nearest internal standard being searched based on a 50 ppb internal standard
concentration.
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2.2.2.6 Qther Run-On and Runoff Controls. Other run-on and runoff controls
include site grading, waste grading, drainage systems, and curbing. In addition
to the containment dike, run-on into the landfill will be prevented by site
grading (i.e., sloping away from the landfill). Run-on control for the landfill
access ramp will be provided by 8-inch high concrete curbs on each side of the
road and by adjacent grades that will slope away from the curb. The area around
the truck-wash station will also be graded to divert run-on away from the
structure.

Interior runoff control for the landfill will be initially provided by the
liner and leachate collection system, which will be used to remove runoff in any
part of the landfill base that is not covered with compacted wastes (i.e., in
an empty or newly opened cell). As wastes are deposited in the landfill, runoff
control will be provided by grading the wastes so as to collect the runoff.
Initially wastes will be graded to promote runoff to the centers of the east
and west halves of each cell. As adjacent cells become operational and the
waste elevation rises above the level of the interior containment dikes, wastes
will be graded to promote runoff to central ponds on the east and west halves
of the landfill. The size and number of these ponds will be adjusted according
to the active area of the landfill.

Runoff accumulated in the 1landfill will be pumped to the WWTP for
processing into a non-hazardous liquid effluent and a hazardous sludge to be
disposed at the landfill. Runoff will be removed using a portable diesel pump,
with a spare available, pumping to one of the leachate collection system main
collection sumps.

The access ramp leading to the landfill will be made of concrete and will
employ 8-inch high curbs on each side and in the center to contain runoff. The
center curb will divide the 24-foot wide ramp into two 12-foot sections to
incoming and outgoing traffic. This ramp will be constructed of high density
concrete having a maximum coefficient of permeability of 1x1077 cm/s. The 10-
inch thick slabs will be keyed and dowelled to prevent differential settlement,
and equipped with chemically resistant water stops. The slabs will be
constructed on a 12-inch drainage layer of sand equipped with leachate
collection pipes. The drainage layer will be installed on a liner system
consisting of a 3-foot thick layer of compacted clay covered by a 45-mil Hypalon
geomembrane. The ramp will be extended above the containment dike as waste
filling warrants, using the side slope cover system topped with an asphalt
surface. The final length of the ramp at completion of the landfill will be
approximately 750 feet. An interceptor drain across the lower part of the ramp
will convey runoff to a two-stage sump at the truck-wash station. This sump
consists of two tanks, each of which will have a capacity of 2115 gallons.
Runoff collected in these tanks will be pumped directly to the WWTP through a
connection in the main return line from the leachate system. The sump pump
capacity will be 60 gpm.

The station itself will be covered and enclosed such that there will be
no runoff from the station. The concrete floor of the station has the same
containment design as the access ramp in terms of concrete construction,
leachate collection, and liner system. The station sump will collect washwater
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from the truck waste operation, as well as leachate from the drainage layers
under the station and access ramp.

Exterior runoff from the top of the landfill, after the landfill has been
filled to capacity and closed, will be controlled by a drainage system
consisting of a channel collector (36-inch-diameter corrugated metal pipe half-
round) that will circumscribe the landfill top and 15-inch corrugated metal
pipes that will conduct the collected water down the side slopes. The 15-inch
pipes will discharge into a grasslined channel that will surround the landfill
area. Storm water from the side slopes will move as sheet flow into the
channel.

2.2.3 System Operations

The landfill operations will include waste acceptance, waste disposal,
and site inspection. Solid wastes destined for the landfill will first be
reviewed for acceptability by the generator and either the chemical waste
technical chemist or chemical waste area manager. Generators will be required
to prepare waste characterization forms, which will involve presenting
analytical data and health and safety information required to handle the wastes
appropriately. Required data will include:

Certification of components;

Percent moisture;

PH;

Results of paint filter test for free liquids; and
Certification of the absence of land disposal restricted
waste.

Standard EPA-approved protocols will be followed for the sampling and analytical
methods. Disposal will be authorized by the research and development office,
the site envirommental group, the chemical waste area technical person, and the
chemical waste management area manager. The waste characterization and approval
package, as well as MSDS information on the waste or its components, will be
kept on file. Appropriate certifications and/or notifications of compliance
with treatment standards or best practical alternative provisions will be
included with the waste characterization information in the approval package.
Detailed generator waste codes and identifying sources will also be assigned to
all landfill wastes.

Chambers Works and other Du Pont wastes, other than incinerator ash and
WWIP sludge, will be received at the chemical waste management area. Upon
arrival, the approval package will be checked for authorizing signatures and
generator waste codes. Drummed or other packaged wastes will be transferred to
bulk solids containers. Empty drums and packaging will be transported to the
incinerator. When all wastes are in bulk form, either in a dump truck,
dumpstexr, or dumpster dinosaur container, the chemical waste operator will
visually inspect the 1load for free water and adherence to the waste
characterization form, then sign and date the waste transportation form. If
necessary, the operator will fingerprint the wastes before they are sent to the
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landfill to ensure proper waste identification. If the wastes contain free
water, the operator will instruct the transporter to deposit the load at the
dewatering pad where free water is collected; collected water flows to the WWTP.
When the bulk solids are dewatered and pass the filter test, they will be
transported to the landfill. Each shipment will be logged at the landfill
office, and the waste type and quantity received will be recorded. The location
of each shipment will also be indicated on a map of the landfill using the
shipment log number.

Operators of the landfill, the proposed incinerator, and the WWIP will
coordinate directly for removal of ash and sludge. Ash and sludge will be
hauled to the landfill in dedicated dinosaur containers when the containers are
full. Operators at the generating facilities will be required to ensure that
the solids meet the "no free liquids" criteria and other 1land disposal
restrictions before sending waste to the landfill. Composite samples of ash and
sludge will be collected and tested for free liquids and percent solids monthly.
On a quarterly basis, the composite sample for one week will be collected from
the ash and sludge for analysis for compliance with the land disposal
restrictions.

Recertification of all active waste streams will be performed annually.
The process will include complete recharacterization by the generator and
evaluation by the Environmental Affairs Group for compliance with current
regulations. If waste streams change as a result of process modifications or
EPA promulgates additional land disposal restriction treatment standards, the
wastes will be recharacterized as soon as representative samples are available.

Transportation of solids to the landfill and operation of the landfill
will be performed by contractor under Du Pont supervision. Containers will be
dumped in the active portion of the landfill, and wastes will be spread and
compacted by bulldozer and roller/aerator in 6- to 12-inch lifts. Wastes will
be hauled and dumped 24 hours per day, 7 days per week, and wastes will be
spread/compacted during daylight hours 7 days per week. The emptied trucks will
be washed by contractor personnel at the drive-through truck wash station at the
landfill entrance to control contamination of the area. Washings will be
collected and pumped through the force main to the WWIP.

Du Pont will perform routine inspections of the landfill throughout its
active life. These inspections will be to detect malfunctions, deterioration,
operating errors, or discharge early enough to repair or remediate the problem
before it threatens human health or the environment. The proposed inspection
schedule is presented in Exhibit 2-15.

Du Pont personnel will also be required to make several readings at the
landfill as follows:

= Record flow from area sumps Weekly
B Record flow from leak detector wells Daily
" Sample leachate Monthly
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EXHIBIT 2-15

INSPECTION SCHEDULE FOR PROPOSED LANDFILL

EXAMPLES OF :
EQUIPMENT INSPECTED POTENTIAL PROBLEMS FREQUENCY
Telephone Not Working Daily
Fire Extinguisher Not Full Monthly
Fire Alarm Box Blocked Daily
(Visual) -
Not Operable 6 Weeks
(Tests)
Leachate Pumping System Tank Leak Daily
Pump Leak Daily
Pipe Leak Daily
Not Pumping Daily
Leak Detection System Not Pumping Daily
Physical Damage Daily
Dikes and Top or Side Erosion, Collapse, Overflow Daily
Cover
Working face Run-off of Liquid Beyond Landfill Daily
Wind Dispersal of Waste Material Daily
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= Sample liquid from leak detectors Monthly

" Record leachate level in area sumps 4th Week of Each Month
and leak detector wells

= Sample all monitoring wells Quarterly
(1/3 Each Month)

Data will be compiled and submitted to the New Jersey Division of Water
Resources quarterly. An operational statement will be submitted to the New
Jersey Solid Waste Administration annually. The landfill also will be inspected
weekly by representatives of the NJDEP and the local health department. In
addition, an outside Consulting Engineer, registered in the State of New Jersey,
must certify annually the operation of the landfill in conjunction with permit
regulations. This certification includes the following:

1. Measurement of the strength of the sludges and calculation of slope
stability.

2, Obtaining a settlement analysis of the landfill.

3. Issuance of an annual report in conjunction with permit regulations.

2.2.4 Compliance with Applicable Regulations

Plans for the construction and operation of the proposed landfill are in
compliance with the New Jersey Hazardous Waste Regulations, specifically
Sections 7:26-9.4, 9.5, 9.8, 9.9, and 10.8. The RCRA Part B permit application
contains the wvarious system components and administrative controls that are
required, including the following:

A double liner system

Run-on and runoff controls

leachate collection and removal system
leak detection and collection system
ground-water monitoring system and program
final cover system

waste analysis program

shipment inspection program

site inspection program

Personnel training provisions

Site security provisions

Record keeping and reporting provisions
Closure and post-closure care plans.

i O

Details of these components and controls also adhere to the regulations. They
are summarized above in Sections 2.2.2 and 2.2.3 of this EHIS, except the
closure and post-closure care plans, which are described in Section 2.7.2.
Compliance with Sections 9.6 and 9.7 of the regulations is addressed in Section
2.5 of this EHIS.
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Du Pont will have to obtain a wetlands transition area waiver because
parts of the landfill are within 25 feet of wetlands. Refer to Section 3.4.1.2.

2.3 SOLID WASTES, EMISSIONS, AND EFFLUENTS

2.3.1 Waste Storage and Delivery Systems

In the following subsections fugitive air emissions, storm water, and
spill residues resulting from the waste storage and delivery systems are
described.

2.3.1.1 Fugitive Air Emissions. Fugitive emissions originate from various
sources in the waste storage and delivery systems due to the nature of the waste
handling operations. The major sources and types of emissions are described

below; this information is summarized from the Part B permit application?’.

The waste acceptance procedure requires sampling of incoming waste at the
tank truck waste unloading stations; this sampling process emits volatile
organic compounds (VOCs) to the atmosphere. The vapors emitted are directed to
the afterburner chamber to be incinerated or to a carbon adsorber for VOC
removal. VOC emissions also occur at the tank farm during unloading or tank
filling cycles. The tanks are nitrogen blanketed and the displaced tank vapors
will be vented either to the afterburner chamber or the carbon adsorber units.

Other sources of emissions are from the container sampling area,
repackaging, de-heading and resealing area, de-drumming station, and holding
tanks. Drummed or containerized liquid wastes are pumped to two liquid holding
tanks and then to the kiln or the tank farm. Before unloading, the contents of
the containers are sampled and analyzed to verify manifest data. Vapors emitted
during the sampling process are vented by a localized portable hood and
incinerated in the kiln or directed to a carbon adsorber unit for VOC removal.
Following the sampling process, the waste containers are emptied into either of
the two liquid holding tanks. This de-drumming process emits some VOCs as the
drum bungs are removed and the transfer lines are installed. A portable
localized vent is also placed near the bung opening to capture and direct the
fugitive VOC emissions to the kiln to be burned. As the de-drummed liquid waste
described above fills the two holding tanks, vapors are emitted through the
conservation vents. These vapors are directed to the afterburner chamber for
VOGC destruction. Additional sources of fugitive VOC emissions include the heavy
sludge hopper, thaw box, sampling, de-heading/resealing, and from components
such as pipes, valves, flanges, etc.

2.3.1.2 Storm Water. The container storage area is designed to prevent
potential for run-on and runoff from the area. The area 1is enclosed and
entrances will be ramped or elevated. The tank farm and unloading areas will
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be graded to direct surface water runoff from the areas without secondary
containment to drainage ditches that encircle the incineration facility
perimeter. Both contaminated and uncontaminated storm water which falls into
secondary containment areas will be treated at the wastewater treatment plant.
The tank and container storage areas will be connected to the system which feeds
contaminated process, sanitary, and storm water to the WWIP.

2.3.1.3 Spill Residue. If a gpill occurs, the fugitive liquid will be
contained in the segregated storage compatibility area, collected in a trench
and sump. The spill area will first be isolated, then, if needed, a sample of
the spilled material will be collected to verify waste identification. If a
small spill or one limited to a small area occurs, solid absorbent material
and/or chemical neutralizers will be spread to collect and contain the liquid.
The spent absorbent will be collected with broom, a shovel, or similar
equipment, and transferred to a drum or other secure container. Liquid spilled
materials that have been determined compatible with the waste streams handled
at the wastewater treatment plant and operating permits, and/or neutralized to
minimize handling hazards will be pumped to the sewer lines connected to the
wastewater treatment system. Spilled solids will be handled in the same manner
as spent absorbent or residues from spill cleanup. The solids will be collected
with spark-proof shovels or brooms and placed in a compatible container or left
as bulk solids for transport either to the incinerator or the landfill depending
on the concentration of hazardous substance in the spill residue.

Affected areas will be decontaminated by repeatedly washing and rinsing
with solvents or water until the rinse water tests clean. The spent solvents
and washwaters will also be directed to the WWTP, if applicable, or incinerated.
Response to spills is covered in greater detail in Section 5.3.1, Foreseeable
Occurrences and Their Impacts.

2.3.2 Incinerator Air Emissions, Solid Wastes, and Wastewater Effluents

The air, liquid and solid waste residues generated from the operation of
the incinerator and all ancillary operations (e.g., air pollution control
system) are described in detail in the following subsections.

2.3.2.1 Incinerator Stack and Vent Emissions. The proposed incinerator emits
air pollutants from the main exhaust stack and from the emergency relief vent
stack. The main exhaust stack is a continuous source of air emissions; the
emergency vent is normally closed, and air contaminants are emitted only for
short periods during process upset conditions when the emergency vent is
activated. The rotary kiln and afterburner chamber are operated under negative
pressure and, therefore, do not normally have fugitive air emissions. Fugitive
alr emissions from waste storage and handling systems are discussed in Section
2.3.1,

The main incinerator stack is located downstream of the exhaust gas reheat
coil and induced draft fans, which are downstream of the air pollution control
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system (APCS). The incinerator operating parameters and air pollution control
devices are designed to minimize stack emissions of criteria pollutants,
including sulfur dioxide (S0;), nitrogen oxides (NO,), inhalable particulate (PM-
10), carbon monoxide (CO), lead (Pb), and ozone precursors (volatile organic
compounds). The APCS also controls stack emissions of metals and acid gases.
The rotary kiln, afterburner chamber, and APCS are described in Section 2.1.3.

The high combustion efficiency of the rotary kiln and afterburner chamber
will ensure greater than 99.99 percent destruction of the organic constituents
of wastes charged to the incinerator, and also minimize the emissions of carbon
monoxide and organic products of incomplete combustion (PICs). The incinerator
afterburner chamber is also equipped with "low-NO," burners that minimize the
generation of nitrogen oxides (NO,) in the combustion zone. The APCS also
includes devices to control NO, emissions, and to control emissions of acid
gases and aerosols, and particulates.

Emissions of air contaminants are expected from the incinerator main
stack. Emissions of acid gases, including hydrogen chloride, hydrogen fluoride,
and sulfur dioxide, will result from combustion of wastes containing chlorine,
fluorine, and sulfur compounds. Phosphorus-containing.wastes are also expected
to be combusted, resulting in the generation of phosphorus pentoxXide (P,05), an
acid aerosol. Uncombusted organic waste constituents, carbon monoxide, and PICs
that are not destroyed in the afterburner chamber will pass through the APCS
and exhaust through the main stack. Particulate material containing metals and
other inorganic compounds that are not removed into the kiln ash handling system
or by the APCS will also be emitted through the stack.

Estimates of emissions of air contaminants from the incinerator stack are
discussed in Section 4.2. The impacts of the emissions are discussed in
Sections 4.2 and 4.4,

Air contaminants will also be emitted through the emergency relief vent,
which is located between the afterburner chamber and the APCS. The emergency
vent is designed to open only as a result of severe overpressurization of the
afterburner, and is required to protect the incinerator and APCS from possible
explosions. Operation of the emergency vent is discussed in Section 2.1.3.4.

The characteristics of emissions from the emergency vent will be different
than those from the incinerator main stack. The vent is interlocked such that
waste feeds are automatically interrupted upon its operation. Air emissions
will therefore persist only as long as waste remains in the rotary kiln and
afterburner; the emission rate will be highest in the first few minutes after
the vent 1s activated, and decrease rapidly over time. The emissions of acid
gases, acld aerosols, and particulates will not be controlled by the APCS, as
the emergency vent is designed for safety considerations to bypass the APCS.
Emissions of organic materials and carbon dioxide will be partially controlled
by the continued combustion of the waste remaining in the kiln, however the
combustion efficiency will decrease substantially £from that of normal
incinerator operation. Combustion conditions may be such that emissions from
the emergency vent are visible.
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The exhaust gas from the emergency vent will contain acid gases and acid
aerosols, including HCl, HF, SO,, and P,0;, at higher concentrations than the
normal exhaust from the main stack. In addition, particulates exhausted through
the emergency vent will be emitted at a higher rate initially and will contain
a higher concentration of organics than that from the main stack. Similarly,
the exhaust gas emitted from the vent will contain a higher concentration of
uncombusted waste constituents, carbon monoxide, and PICs. Impacts of the
higher concentrations of air contaminants in the vent exhaust will be partially
mitigated by the short duration of the emissions.

Estimates of emissions of air contaminants from the emergency vent are
discussed in Section 4.2. The impacts of the emissions are discussed in
Sections 4.2 and 4.4.2%8

2.3.2.2 Rotary Kiln Ash and Slag. Non-combustible waste constituents are
converted to ash and slag in the rotary kiln. Hot ash and slag that are not
entrained with the exhaust gas discharge from the end of the kiln into a wet
ash deslagger where they are quenched in cool water. The wet ash is transported
and dewatered by a drag conveyor to one of two ash dumpsters and is transported
by truck to the proposed Chambers Works landfill for disposal. Water removed
from the wet ash is treated on-site along with other wastewater generated at
Chambers Works in the existing Chambers Works wastewater treatment plant (WWTP).

The kiln ash is primarily composed of inorganic compounds, including
silica and metal oxides, and also contains some uncombusted heavy organic
compounds and products of incomplete combustion. The composition and particle
size of the ash discharged from the kiln is expected to differ from the ash
entrained with the exhaust gas. The ash entrained in the exhaust gas is
expected to contain smaller diameter particles than that of the kiln ash, and
may contain higher concentrations of some metals than the kiln ash. Fugitive
air emissions of kiln ash from the ash handling system and truck transport are
not expected, as the ash is handled wet. Fugitive emissions of ash from the
landfill are discussed in Section 4.2.

Estimates of the composition and volume of ash discharged from the rotary
kiln are discussed in Section 4.2. The impacts of disposal of the ash in the
proposed landfill are discussed in Sections 4.1, 4.2, and 4.3.%°

2.3.2.3 Air Pollution Control System Wastewater Discharge. Ash entrained in
the incinerator exhaust gas 1s removed by the APCS along with acid gases and
acid aerosols. Acid gases and acid aerosols, including HCl, HF, SO,, and P,0s,
are removed in the condensers and wet scrubber using caustic (NaOH) solution.
The wet scrubber also removes particulate material containing metals and other
inorganic constituents through physical absorption in the scrubber solution.
The APCS also removes some NO, from the exhaust gas through reaction with NH,.

The neutralization of acid gases and aerosols with caustic creates sodium
salts that remain in the water discharged from the condenser and wet scrubber.
Some ammonia salts will also be formed from reaction of the acids with residual
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NH; from the NO, removal system. Particulate material removed from the exhaust
gas, that may include some of the sodium and ammonia salts formed in the
scrubber, remains entrained in the scrubber water discharge. The scrubber and
condenser water is treated in the Chambers Works WWTP,

2.3.3 Landfill Emissions and Effluents

Landfill operations will generate two liquid waste streams (i.e., storm
water run-on/leachate and wash water from the truck wash station). Both of
these waste streams will be collected and pumped to the WWIP for processing
(refer to the first paragraph of Section 2.2.2 and to Section 2.2.2.6).
Emissions from the operation should be minimal. Sludge and ash will be received
as wetted wastes, and there should be little dispersion from exposed wastes.
Significant drying of exposed wastes is not expected to occur because of the
high volume and continuous nature of the landfilling operation. If the sludge
and ash dry to the extent that particulate emissions are visible, water spray
will be used for particulate control. A water truck will be available at the
landfill for this purpose. Bulky wastes and asbestos may have varying moisture
levels and potential for particulate emissions. However, asbestos will be
received in double plastic bags to prevent emissions, and the relatively low
quantity to be landfilled will allow careful placement and compaction to further
prevent any emissions. Water spray will be used as necessary for particulate
control during placement and covering of bulky wastes.

2.4 WASTE TRANSPORTATION

All wastes arrive at the proposed incinerator and landfill by tank truck,
box trailers, flat beds (containing drums), dumpster hoppers, or dino
containers. There is a rail car unloading facility; however, no wastes are
expected to arrive by rail at the present time.30:3! In addition, barge
shipments of wastes are not expected.¥?

This section provides an overview of both on-site and off-site
transportation, as the proposed incinerator accepts wastes from other Du Pont
facilities as well as other commercial generators. Information presented
includes routes used in the immediate vicinity of the plant and within the plant
itself and the procedures for accepting waste shipments. Procedures and
guidelines for responding to transportation accidents are found in the
"Transportation Emergency Response Procedure (TERP)" manual. It contains
information on training, spill reporting, mitigation actions, protective gear,
cleanup and decontamination, and documentation. An overview of emergency
preparedness, prevention, and response measures are found in Section 2.5.3 of
this document. Information on both off-site and on-site transportation
accidents is included.
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2.4.1 Off-Site Transportation

Traffic carrying wastes generated off-site to the proposed incinerator
and landfill follow the same routes used to access existing hazardous waste
management units. The facility is accessed from the NJ Turnpike (I-95) and (I-
295) via County Road 540 West to US Route 130, as shown in Exhibit 2-16. Access
to the treatment units is through the Broadway gate located at the intersection
of US Route 130 and NJ Route 140.%3 Two access roads (each approximately 1/4
mile) commect US 130 with the plant gates.3

2.4,2 On-Site Transportation

Approximately 250 trucks enter the plant each weekday.?®® It is estimated
that half of these trucks carry hazardous waste, primarily to the Chambers Works
wastewater treatment plant.®® Traffic to the proposed incinerator is minimal in
comparison, averaging eight to ten trucks per day. Although shipments are
expected 24 hours per day, 75% of all shipments arrive between 8:00 a.m. and
4:00 p.m.%38 Of these shipments, five are expected to carry wastes from other
Du Pont and non-Du Pont facilities.®’ The remaining trucks carry wastes
generated within the Chambers Works. Truck traffic enters the Broadway gate
during all operating hours except shift changes, when truck traffic is stopped
for automobile traffic.%’ On-site traffic routes are shown in Exhibit 2-17.
Trucks are routed to the incinerator via Ponsol, Plant No. 1, and Patrol Roads.“!

Signal lights, officer signals, and traffic signs control all traffic flow
on Chambers Works roads. Route 130 traffic is controlled by a signal light at
Broadway. Railroad crossings are protected by a flagman.*? Most Chambers Works
roads are two lanes wide and allow for two-way traffic; however, some routes,
including those to the Scale House and around the warehouses, are one way.:
Speed limits are posted at 20 mph or lower in congested areas and are monitored
by radar. Parking is not allowed on the roads, vehicles must park in the
designated parking areas.“

2.4.2.1 Wasteg Destined for the Landfill. Wastes transported to the landfill
include the following:

Sludge from the waste water treatment unit;
Ash from the incinerator;

Construction rubble; and

Contaminated asbestos.

The number of shipments per day varies as follows: 15 to 20 of sludge; 6 to 10
of ash; and 1 to 2 of rubble and asbestos.* Vehicles used to transport wastes
to the landfill consist of dump trucks (5, 15, and 20 cubic yard capacity) and
dino container trucks (15 and 30 cubic yard capacity). An occasional stake-
body, flat bed, or pick-up truck is also used.*’
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EXHIBIT 2-16
TRANSPORTATION ROUTES TO THE SITE

Site Location Map
LOWER PENNS NECK TOWNSHIP
SALEM COUNTY, NEW JERSEY
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EXHIBIT 2-17

ON-SITE TRAFFIC ROUTES AND GATE LOCATIONS
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The principal route from the Waste Water Treatment Plant and the
Incinerator is along Boundary Road to Clarifier Road and out Plant Road to the
landfill. Additional trucks carrying construction rubble or contaminated
asbestos proceed from the generating area and head along either the Ponsol road
or Sandblast Road to Plant No. 1, Patrol, and Clarifier Road to the
landfill.*®*

All trucks and equipment used at the landfill area are washed in the truck
wash before leaving the landfill and returning to the plant. “® The water will
be heated for £freeze protection. Wastewaters generated during washing
operations are recycled to the waste water treatment system via sumps.49

2.4.2.2 Wastes Destined for the Incinerator. Tank trucks entering the plant
and destined for the proposed incinerator first check in and are weighed at the
plant weigh station. The tank trucks then proceed directly to the incinerator
for direct burn or unloading bays in the tank farm area, where the contents of
the trucks are sampled for compatibility with the current contents of the
designated receiving tank. Materials found to be incompatible are routed to the
direct burn bay or temporarily stored in the Chemical Waste Area of the Chambers
Works if direct burn is unavailable. If the incinerator is inoperable, the truck
is sent back to the generator or to a RCRA permitted Chambers Works container
storage area for temporary storage.>® All truck shipments to the facility are
managed to segregate incompatible materials as required by 49 CFR 177.848.

All the waste tanks at the tank farm and container storage areas are
blanketed by nitrogen to prevent explosive mixtures in the gas phase of the
tanks. All unloading to the storage tanks is done under nitrogen blanket. A
pressure regulator furnishes nitrogen under a minimum of 3 inches water pressure
to each tank. Any emissions during unloading are vented to the afterburner
chamber or to a set of carbon adsorbers. The pressure setting of the
conservation vent is set at approximately 10 psig to assure that the tank only
vents during its filling cycle and not during normal daily cycles due to heating
and cooling of the tank and its contents. The wvacuum setting is set at one to
two inches of water. Additionally, each tank is protected by a rupture disk and
a relief wvalve.

Containerized wastes are received at the container storage building in
box trailers or flatbed trucks. The containers may range from small boxes of
materials to 85-gallon drums; it is anticipated that 55- and 35- gallon steel,
plastic and fiberpack drums will be routinely received. Upon arrival, the
containers are inspected and if approved, the shipment is sampled. Once
accepted, all containers are labelled to identify its compatibility group,
contents, date received, and other information from the manifest. The labeled
containers are then moved by forklift either to storage or the appropriate
processing station, such as the liquids removal station. Wastes that are not
compatible with one of the four designated storage areas are not placed in
storage, but are fed directly to the kiln. Wastes that are not compatible with
the incinerator feed equipment are refused.!
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2.5  WASTE MANAGEMENT

This section provides a brief description of the numerous administrative
and operational procedures and systems that will be established at the new
incinerator and landfill with regard to waste management. The topics that are
discussed include security; record keeping; emergency prevention, preparedness,
and response measures; notification of releases; training, and health and
safety.

2.5.1 Security/Access Control’?

Chambers Works has established several engineering and operational
provisions to ensure the security of the entire plant as well as the proposed
incinerator and landfill. The .Chambers Works property is surrounded by an 8-
foot chain link fence that is topped with barbed wire and displays "No
Trespassing" signs. Access is controlled by gates that are either guarded or
locked and kept under surveillance by means of closed circuit cameras, that are
monitored at the Emergency Control Center (ECC). Plant access is controlled by
the use of photo identification badges; visitors must register with a
receptionist and receive a visitor's pass to enter the plant. The Protection
Division is responsible for security and operates a 24-hour trained security
force. Two-way radios link the security force to the ECC at all times.
Security personnel man access gates, monitor traffic, and routinely patrol the
facility. Fences, gates, and surveillance cameras are inspected regularly to
ensure proper functioning.

With regard to security at the incinerator, the incinerator and tank farm
will be surrounded on three sides (fourth side is the incinerator access road)
by a 6-foot chain link fence topped with barbed wire. Three surveillance
cameras will be positioned along the periphery as well as approximately 40
lights that will illuminate the area. Intruders can also be detected by means
of approximately five process monitoring cameras located throughout the
incinerator site. The Chambers Works security force will also patrol the area
during their rounds.

Security at the landfill will be provided by a surveillance camera and

area lighting. The Chambers Works security force will monitor the area during
routine patrol, as well.

2.5.2 Record Keeping

A comprehensive record keeping system will be established for both
incinerator and landfill operations. A proposed system for documenting all
incinerator and landfill operations has already been established as well as a
proposed system for storing the records. Records will be completed and filed
for all aspects of the operation including equipment acceptance tests and
inspections; hazardous waste acceptance, receipt, and disposition; analytical
sampling; kiln operations; site inspections; maintenance; training; safety and
health; and administrative activities.
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The following list provides a representative sampling of the numerous
records that will be completed and stored:

Waste Approval Sheet

Waste manifests

Manifest Discrepancy Report

Waste Transportation Order

Notice of Out-of-Specification Waste
Waste Characterization Form

Waste sampling and analysis records
Fingerprint analysis records

Material Safety Data Sheets

Incinerator Daily Inspection Log
Storage Tank Daily Inspection Log Sheet
Hazardous Waste Training Recoxrd

Tank system proof-testing certification statements>®

Additional information regarding record keeping for specific operations
can be found in Sections 2.1.4 and 2.2.3 as well as other sections of this
"Description of Proposed Hazardous Waste Units."

2.5.3 Emergency Prevention, Preparedness, and Response Measures

The description of emergency prevention, preparedness, and response
measures will cover the topics of contingency plans, fire and spill prevention,
detection and warning, on-site evacuation, fire protection, response equipment,
and the Chambers Works response system and associated operations.

2.5.3.1 Contingency Plans and Procedures. Chambers Works will use several
contingency plans and procedures for chemical releases or fires that occur at
either the incinerator or landfill. The main contingency plan, used throughout
the plant, is the "Discharge Prevention, Containment or Countermeasure (DPCC)
Plan," which includes a separate "Discharge Clean-up and Removal (DCR) Plan."
The DPCC Plan covers responsibilities of plant personnel, reporting of
emergencies, engineering practices, security, monitoring, training, inspections,
and maintenance. The DCR Plan addresses spill cleanup procedures, mitigation
agents, the use of outside contractors, and waste disposal.sﬁ Another
contingency plan is the "Contingency Plan for Secure Landfill" which discusses
emergency coordinators, emergency equipment, emergency procedures, reporting
procedures, and training.>’

~ Procedures and guidelines that will also be used for chemical releases or
fires include "Chambers Works Spill Control Safety Guidelines," and
"Transportation Emergency Response Procedure (TERP)." The latter will be
utilized for transportation accidents on and off the plant site that involve
trucks or railcars carrying wastes destined for the incinerator or landfill.>®
The guidelines manual addresses the topics of training, spill reporting,
mitigation actions, protective gear, cleanup and decontamination, and
documentation.>’
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2.5.3.2 Risk Management Program. Chambers Works has a current risk management
program (RMP) for the purpose of minimizing extraordinarily hazardous substance
accident risks. This RMP is in compliance®® with the Toxic Catastrophe
Prevention Act Program regulations NJAC 7:31 et seq. The facility may need to
modify and update the existing RMP as a result of the construction and operation
of the proposed incinerator and related material handling and storage areas.
At the outset, it is conceivable that the proposed incinerator and the related
air pollution control equipment will need to be included in the existing RMP
since ammonia which is on the list of Extraordinarily Hazardous Substances (EHS)
will be used in the NO, emission reduction system.

Du Pont has indicated that the existing RMP will be modified and updated
to include all the operations and equipment that may be subject to the
requirements of NJAC 7:31 et seq., as a result of the proposed expansion.

2.5.3.3 Fire, Spill and Leak Prevention. The incinerator and landfill will be
engineered, equipped, and operated to prevent accidents and minimize potential
human health and environmental hazards. Engineering systems and
operational/administrative procedures for preventing accidents are discussed
below. ‘

Engineering Systems

The tank storage area is designed and will be equipped to prevent ignition
and reaction of incompatible materials. Each tank will be equipped with a
submerged anti-static fill line to reduce the potential for explosions. To
prevent explosive mixtures in the vapor spaces, tanks will be blanketed with
non-flammable nitrogen. Pressure releases from the pressure/vacuum valve will
be vented to the kiln, ABC, or to carbon bed adsorbers when the kiln is not
operating. In addition, all electrical components (e.g., pumps, agitators,
instrumentation, controls, etc.) associated with the tanks will comply with the
requirements for the National Electrical Code Class I, Division 2, Group D
classification, as a minimum.>® To prevent overfilling, all tanks, regardless
of content, will be equipped with level indicators and high level shut-off
switches to shut-off unloading pumps and inlet block valves when the tanks are
full. All tanks will be grounded and will have lightning protection.®’

The incinerator itself will be equipped with numerous fire, explosion and
release prevention systems and devices. Kiln explosion prevention devices will
include double block valves and bleed lines that prevent accidental introduction
of materials into the kiln. 1In addition, the kiln will be operated under
negative pressure to continually remove accumulations of gases and to prevent
the buildup of explosive concentrations.®® The incinerator will also be equipped
with several redundancy and backup provisions as part of the safety design to
prevent accidental releases and explosions. Key provisions include the
following:

2-57



Temperature measurement in the kiln and afterburner . .
Level indicators

Flow measurement

Pressure measurement in the afterburner and scrubber
Check valves in critical systems

Process and emergency pumps

Stack analyzer systems

Emergency shut-down controls

Carbon absorption beds

Emergency cooling water

Waste feed shut-off valves®?

The latter three systems are described in Section 2.1.3. The effectiveness of
the above mentioned systems will be discussed in detail in Section 5.

The truck unloading area is designed and will be equipped to prevent fires
and releases. Prior to unloading, trucks wheels will be chocked and the truck
will be grounded with grounding cables. In addition, tank trailers will be
connected to a nitrogen system to blanket the vapor space and minimize fire
hazards. As with storage tanks, pressure releases will be vented to the kiln
or to a carbon bed adsorber when the kiln is not operating.®

Engineering controls for fire and release prevention in container storage
and handling areas include vent systems, nitrogen blanket system, high level
shut-offs, and carbon adsorbers. The vent systems will be present in the
sampling area, repackaging area, de-heading/resealing area, and liquid removal
station. They will route fugitive emissions to the kiln for incineration. If
the kiln is not operating, liquid removal and drum de-heading/resealing will not
occur. Sampling operations, however, can occur even when the kiln is not
operating because fugitive emissions can be vented to carbon adsorbers. At the
liquid removal station, nitrogen blankets are utilized to minimize fire hazards
present in the waste holding tanks. Level indicators and high level shut-offs
are used in the holding tanks, as well. During thaw box operations, any
fugitive emissions given off from heated drums will be contained by individual
carbon adsorbers placed in the drum bungs.®

Engineering controls for containing spills in the tank farm, container
storage area, truck unloading area, and railcar unloading area are discussed in
Section 2.1.2. Any spills that occur at the incinerator will be contained
within diked areas or sumps. Trucks and railcars en route to the incinerator
and landfill present the only real possibility of uncontained spills. Spills
of this nature are covered in contingency plans and procedures.

Run-on and runoff containment systems at the landfill and truck wash
station are discussed in Section 2.2.2.6.

Operational/Administrative Procedures

Operational/administrative programs and procedures that Chambers Works
will employ in an effort to prevent accidents at the incinerator and landfill
include:
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" A comprehensive safety program
] Area-specific RCRA training programs

- Standard operating procedures for waste acceptance,
handling and storage

& Inspection and maintenance program

Incinerator and landfill personnel will receive training in health and
safety procedures and preventive and emergency measures, as necessary for the
employee position and work area., The training will encompass the nature and
characteristics of hazardous wastes, the proper use of personnel protective
equipment, and operating and contingency procedures. This training is intended
to ensure that all employees working with hazardous wastes are knowledgeable of
the hazards and risks, thereby promoting a safe working environment and
preventing accidents.%’

The training program will outline safe operating procedures for both the
incinerator and landfill. Chambers Works has standard procedures for handling
hazardous wastes and for loading and unloading containerized, tank, and rail
car shipments of hazardous materials and wastes. Included in the procedures is
a loading/unloading checklist and requirements chart, available as a quick
reference to reinforce hazardous materials handling precautions. These
procedures are instructed in the training program and documented in the Safety
How manual. Training is covered in greater detail in Section 2.5.5.%

Smoking is not permitted on the Chambers Works plant except in designated
areas; "No Smoking" signs are posted at frequent intervals to remind personnel
and visitors of the smoking policy. Only spark-proof equipment will be used at
incinerator and landfill to prevent accidental ignition or reaction of stored
or processed wastes.®’

Waste pre-acceptance and acceptance procedures are designed to ensure
proper identification, and thereby safe management of ignitable and reactive
wastes. All wastes will undergo chemical and physical analyses before they are
approved for incineration or landfilling. The waste identity will be verified
before wastes are accepted at the facility, consistent with the procedures
outlined in the Chambers Works waste acceptance and analysis plan.°®®

Inspection and maintenance are key components of the fire/spill prevention
program. The incinerator site, including all tanks, vessels, piping, and
containers, will be inspected once per 12-hour shift, at a minimum.®® Unloading
areas will be inspected daily or weekly, as appropriate for the level of
activity and type of operation.’? Personnel will look for deterioration,
malfunction, tampering, and potential leaks. In addition, monitoring and
security devices will be inspected daily,’! and safety and emergency equipment
will be inspected at least monthly.72 The landfill will also be inspected
regularly, with the leachate pumping system, leak detection system, and exposed
surface of the landfill being inspected daily.73 Inspection forms will be
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completed and kept on file for a minimum of three years. If problems are
discovered during an inspection, a work order for repairs will be prepared and
submitted - to the maintenance, electrical or mechanical department, as
appropriate. If there is an imminent hazard, repairs will be made immediately,
whereas non-emergency maintenance will be scheduled as required.

2.5.3.4 Detection and Warning. Fires, leaks, and spills at the incinerator
can be detected by in-place detection devices or by human senses. For tanks,
level alarms, monitored in the Central Control Room (CCR), will be used to
signal leaks or spills. Alarms, monitored in the CCR, serving each of the sumps
will be activated when liquid collects within. Sumps will also be equipped with
removable covers, inspection ports, and lights to facilitate manual inspection
of any accumulated liquid. "For fires, smoke detectors will be located in the
Office Building and in the Instrument Equipment Room of the ECR Building.”*

Detection and notification of releases to the atmosphere will be aided by
portable air monitoring instruments and the Systematic Approach for Emergency
Response (SAFER) computer system. The ECC operator enters the chemical name,
rate and size of release, and meteorological data provided by the plant
meteorological tower. SAFER then calculates the path and concentration of the
vapor cloud and provides pre-planned instructions to the ECC.

When an emergency occurs, the discoverer can warn others by activating an
outside evacuation/fire alarm having a 95-100 dBA sound output. Such alarms
will be installed at the following incinerator locations: laboratory, container
storage and handling area, tank farm, both sides of the incinerator building,
and the existing truck turnaround area.’®> Each building or enclosed area will
also be equipped with an internal alarm (i.e., horn, buzzer, or bells) that will
be activated, if applicable.’® The emergency will then be reported to the
Emergency Control Center (ECC) by phone or transmitted by means of a fire alarm
box, at least seven locations throughout the incinerator site. Emergencies at
the landfill can be reported by phone in the trailer/office or transmitted by
the fire alarm box next to the trailer. During evacuation, emergency messages
can be announced to personnel by means of a public address system.”’

Upon notification of an emergency, the ECC Emergency Response Technician
activates a plant-wide alarm, however, 1f landfill personnel cannot be notified
of an emergency in this manner, the ECC will notify the nearby WWIP Control Room
Operator to drive to the landfill and alert personnel.’® Area control centers
throughout Chambers Works are then activated and radio communication between the
centers is established. At this same time, security personnel cordon off the
affected area and, if necessary, prevent traffic from entering the plant.

2.5.3.5 Evacuation. In the event of a fire or chemical release at the
incinerator site, personnel will report to the primary rally point, which is
the Office. This rally point will be equipped with escape masks (i.e., short
duration respirators) to aid in escape from the incinerator site, if necessary.
If the Office does not provide a safe haven, then announcements over the public
address system will be made to inform persomnel where to evacuate.’’
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If other hazardous waste management areas at the plant need to be
evacuated in addition to the incinerator site, personnel will report to
designated rally points within their area unless otherwise instructed.

2.5.3.6 Fire Protection. Fire protection at the incinerator consists of fire
resistant construction, in-place automatic suppression systems, water supply,
and equipment for manual firefighting. The landfill is not equipped with fire
protection systems and equipment, except for extinguishers, due to the extreme
unlikelihood of a fire ever developing due to the materials present.

From a structural standpoint, the incinerator and container storage
building, as well as other enclosed hazardous waste management areas and
ignitable or reactive chemical process areas, will be constructed of fire
resistant walls and partitions. Fire doors will also be used.?® In this regard,
the incinerator is being designed to meet or exceed all requirements of the New
Jersey Uniform Construction Code.®! ’

Automatic systems at the incinerator include water sprinkler systems and
halon systems. These systems, in conjunction with fire resistant structural
features (e.g., firewalls), are designed to control fires and limit fire spread.
Automatic sprinkler systems will protect the front wall of the kiln, container
storage building, container feed building, lab, shop, and office as well as the
tank truck unloading area.%? Halon 1301 suppression systems will serve areas
that cannot be protected by water due to the presence of electrical equipment.
These areas include the Central Control Room in the Office Building, Instrument
Equipment Room in the ECR Building, and the Analyzer Room in the Air Compressor
Building.%® All automatic fire suppression systems will be designed and
installed in accordance with National Fire Protection Association Standards.®*

The water supply for fire suppression operations consists of a six inch
underground main located around the periphery of the incinerator site, from
which several branch lines extent inward into key areas in the site. There are
six hydrants located on the periphery main and three additional located at
strategic positions within the incinerator grounds. Each hydrant will be
equipped with a hose box containing 200-250 feet of 2-1/2 inch hose with a
nozzle.? Post indicator valves, which indicate whether a valve/line is open or
closed, are located along the periphery main and at key locations at the site.

The tank farm will be protected by two in-place monitor mnozzles, one on
each side of the tank farm. Each monitor will be capable of flowing 500 gpm,
and the water streams should reach a distance of 150 feet. The streams are
expected to carry over the highest tank (31 feet, 6 inches) easily, and be able

to overlap by approximately 50 feet towards the center of the tank farm, 8

Sufficient water pressure and volume are available to control fires that
may occur. An incoming water treatment plant at Chambers Works has a 400,000
gallon storage capacity. Additional supply is available from a 150,000 gallon
elevated tank near the Power House and a 750,000 gallon water storage tank on
Ponsol Road near the Polymer Products Department.?’
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Pressure in the water mains is maintained by five pumps at the water
treatment plant with a total pumping capacity of 10,100 gpm. Three auxiliary
pumps, located near the 750,000 water storage tank, maintain water pressure in
the event a water treatment plant pump fails or is otherwise out-of-service.
Auxiliary pumps have a rated capacity of 2,500 gpm each. In the event of a
fire, the pumps will feed the fire main at 125 psig.®® In addition, the
incinerator facility itself has a 500,000 gallon process/fire water storage
tank, with 400,000 gallons dedicated for firefighting. Two fire pumps at the
incinerator site will supply water to the fire water mains at up to 2000 gpm
(each) if the pressure in the main falls below 125 psig.

Fire suppression services for the incinerator and landfill sites will be
provided by the Chambers Works Fire Department, Permanent Fire Brigade, and the
local fire brigade that serves Fire Brigade Zone #7 (where the incinerator and
landfill are located).®® Fire suppression services are discussed in Section
2.5.3.8.

2.5.3.7 Emergency Response Equipment. Equipment for emergency response will
be available at both the incinerator and the landfill and from other locations

throughout the plant. Response equipment at the incinerator will include
personal protective equipment, spill cleanup equipment and materials, fire
extinguishers, fire hoses, and in-place monitor nozzles. The landfill will be
equipped with fire extinguishers and personal protective gear, most of which
will be stored in the landfill trailer.

Other Chambers Works equipment that would be available for incidents at
either the incinerator or landfill includes specialized leak and spill control
equipment, air and liquid monitoring devices, protective gear, portable power
and lighting equipment, and mechanical equipment (e.g., backhoes, cranes, etc.).

The Chambers Works Fire Department operates two fire suppression response
units as follows:

n A 1000 gallon per minute (gpm) pumper with 750 gallon booster
tank, plus equipment; and

" A 1000 gpm pumper with a 1000 gallon foam concentrate tank
and proportioner for foam delivery, and also a 2000 1lb supply
of dry chemical with nitrogen gas bottles for distribution.®®
Foam that is carried includes National Foam Hazmat Foam #2 for
acid spills and Universal Foam and high expansion foam for
firefighting.

The Chambers Works Transportation Emergency Response (TERP) Team operates
four response vehicles which are described below:

] CW-132 - Truck equipped with capping devices, plugs,
patches, generator, Level A and B personal protective

gear, and a cellular phone.
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= CW-333 - Communications vehicle equipped with
communication devices for use inside Level A protective
gear and a cellular phone with a data link. The data
link can access over 8000 Material Safety Data Sheets
from Du Pont, the Computer-Aided Management of Emergency
Operations (CAMEQO) system, the "Hazard Line" database,
and the Chemical Transportation Emergency Center

(CHEMTREC) .

n U-2 - Trailer equipped with capping equipment, transfer
pumps, and an air cascade system for breathing
apparatus.

B U-1 - Special compressor with appropriate piping for

off-loading bulk chlorine containers.’!

The Chambers Works Medical Department operates an ambulance service
consisting of two ambulances (one serves as backup). The ambulances are staffed
by registered nurses and first aid-trained drivers.??

Chambers Works also has a mobile control center that can be used in the
event of a major incident. The unit is operated by the Protection Division
(i.e., security) and can be positioned at the scene of an incident.?®

2.5.3.8 Response System and Operations. Chambers Works maintains fire, spill,
and emergency medical response teams that are available on a 24-hour basis. The
Fire Department, or Emergency Response Force, is composed of four full-time
staff (a Chief and three officers) per shift. The Fire Department is assisted
by the Permanent Fire Brigade which is composed of five or more fire
suppression-trained Ghambers Works employees (per shift) who can be called upon
as needed. The Fire Department is also assisted by a network of seven local
fire brigades located throughout the plant.’® The overall fire suppression force
(i.e., all shifts combined) includes 18 full-time and 32 part-time fire
department personnel and 150 local/area fire brigade members.’®> A fire or
chemical release at the incinerator or landfill would likely involve the
response of the Fire Department, Permanent Fire Brigade, and the fire brigade
from Fire Brigade Zone #7.

If the emergency involved a container, the Chambers Works Transportation
Emergency Response (TERP) Team would also respond. The TERP Team is comprised
of nine specially trained Chambers Works employees, three of whom are assigned
full-time to hazardous materials response and training activities. The team
assists in the containment, confinement, and transfer of chemicals leaking or
spilling from containers, with the exception of radiocactive, explosive, and PCB-
containing materials (which will not be accepted at the incinerator or
landfill). The TERP Team will respond not only to plant emergencies but also
to off-plant transportation emergencies within 300 miles of Chambers Works.%®
When Du Pont vehicle are involved in off-plant accidents, the TERP Team from the
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closest Du Pont facility responds and is then supplemented by the better
equipped Chambers Works TERP Team.?’

When injuries occur, the Chambers Works Medical Department can provide
on-scene emergency medical care, and, if necessary, can transport injured
persons to the Chambers Works Industrial Medical Clinic or off-site hospital
for treatment. In addition, Chambers Works can call upon emergency response
resources (i.e., fire, emergency medical, and law enforcement) from the
surrounding townships, when necessary, under mutual aid agreements.’®

In the event of a fire or chemical release at the incinerator, trained
personnel, under the direction of the area Emergency Coordinator, will initiate
response actions in accordance with contingency plans, "Chambers Works Spill
Control Safety Guidelines," and operational procedures in the Safety How manual.
If the fire or release cannot be handled by incinerator personnel, the Emergency
Control Center is contacted to request additional assistance. Depending on the
type and magnitude of the problem, the ECC will dispatch one or more of the
following Chambers Works response teams, as appropriate: Fire Department,
Permanent Fire Brigade, Fire Brigade #7, TERP Team, and/or Medical Department
(i.e., Industrial Medical Clinic). At an incident, the Fire Chief directs the
actions of all emergency responders.®’ If the emergency is beyond the
capabilities of Chambers Works response teams, emergency resources from nearby
townships will be called upon to assist.

2.5.4 Community Notification of Releases

Chambers Works already has procedures and systems in-place for notifying
nearby communities and the State of chemical releases. Whenever off-site human
health or the environment are endangered, the Chambers Works Environmental
Consulting Manager, or his designee, contacts both the New Jersey Department of
Environmental Protection (NJDEP) and Salem County Office of Emergency Management
(OEM). The Chambers Works Emergency Control Center has direct phone lines to
each. Upon notification, Salem County OEM is responsible for coordinating
response measures (i.e., evacuation, in-place sheltering, traffic control, etc.)
in the local communities. Salem County OEM has direct radio and telephone links
with local police and State Police, the NJ Office of Emergency Management, and
the New Castle County, Delaware OEM.!

When releases are expected to impact the State of Delaware, Chambers Works
will notify the Delaware River Bridge Authority and either New Castle County or
the State Department of Public Safety, Division of Emergency Planning and
Operations (whichever is contacted notifies the other).%?

The Townships of Carneys Point and Pennsville in coordination with the
Salem County OEM and the Du Pont Chambers Works, have established a warning
system for the one-mile area surrounding the Deepwater Village area. This
system, known as the "Community Alert System," is located just outside the
Chambers Works facility and consists of a single siren device that produces a
125 dBC sound level output at 100 feet.®? Upon verified notification of a
hazardous material/waste incident that may pose a threat to the surrounding
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residents (because of an incident at the Chambers Works or on one of the major
highways in the immediate vicinity), the dispatchers at the Salem County
Communications Center will activate the siren. The sounding of the siren simply
informg the residents in the area to seek shelter indoors and tune to an
Emergency Broadcast Station for further information.!

In the event of a chemical release, the Chambers Works Emergency Control
Center can utilize their SAFER computer system (refer to Section 2.5.3.3) to
calculate the path and concentration of the vapor cloud. This information can
then be forwarded to the Salem County OEM to assist them in making public
protection decisions and planning contingency actions.

2.5.5 Training Program!

The personnel training program for the proposed new Chambers Works
incinerator and landfill will be similar to the hazardous waste training program
currently used for personnel handling hazardous wastes throughout the plant.
All hazardous waste management personnel successfully complete a training
program within 6 months of beginning, or assignment to, a hazardous materials
handling job. The program is based on Du Pont and Chambers Works standards and
guidelines that comply with 40 CFR 264.16(a)(1).

The training program is tailored to employees' positions and work areas,
To provide the appropriate level of training, training requirements are
determined by the area envirommental coordinator, with guidance from the
Environmental and Health Section of the Safety, Health, Environmental and
Protection Division.

The incinerator training program, like the existing and future landfill
programs, will consist of written components and classroom and field training.
The incinerator field training will be incorporated in the equipment tests and
trial burns, prior to start-up. Employee training progress will be audited via
observation and/or documentation.

Training materials for the incinerator and landfill will encompass all
areas of training, such as: operating instructions and procedures, safety and
emergency equipment, accident prevention, equipment inspections and maintenance,
regulations, Material Safety Data Sheets, and contingency measures. Safety and
personal protective equipment, such as respirators, may be used in training as
well as emergency equipment, such as fire extinguishers.

Employees will also be required to participate in annual refresher
training to review initial training program components and to receive updates
regarding new or revised procedures and equipment. Incidents during the
previous year that required emergency action or implementation of contingency
plans will be reviewed, as well, and methods of preventing similar occurrences
will be discussed.

At the conclusion of each initial and annual refresher training session,
the instructor will certify that the employee completed the required training.
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Separate documentation will contain information regarding the type and date of
training. All training records will be kept on file.

2.5.6 Health and Safety Program

To protect the safety and health of employees and visitors, the Chambers
Works Safety, Health, Environmental and Protection Division has established a
facility-wide health and safety program. This general program, in addition to
programs that will be specific to the incinerator and landfill, will be
implemented to protect personnel at both the incinerator and landfill sites.

All Chambers Works operating areas use a Du Pont program to promote the
safe handling and distribution of hazardous materials/wastes. The program is
called "RHYTHM" - Remember How You Treat Hazardous Materials. Employees go
through initial RHYTHM training and attend refresher sessions annually. A part
of the RHYTHM program is called "TERP," Transportation Emergency Reporting
Procedure. This is a program for handling transportation emergencies involving
hazardous materials. It provides information on procedures and equipment for
assisting in the mitigation and clean-up of leaks and spills both on and off the
Chambers Works facility.9%

Chambers Works also uses a Du Pont safety and health manual, entitled
Safety How, to provide instructions and procedures regarding daily operations
as well as emergencies. Included in this manual are safety procedures that are
applicable to operations that will take place at the incinerator and landfill,.
The following list provides a representative sampling of the numerous topics
covered in Safety How:

Fire prevention and protection

Safety equipment (e.g., safety showers)
Personal protective clothing
Respiratory protection

Safety signs and warning systems
Handling injuries and illnesses
Medical evaluation

General health methods

Safety and health rules
Unloading/loading of tank trucks, tractor trailers and rail
tank cars

Chemical transfer

Use of tools and handtrucks

Handling drummed materials

Incident investigationl®

Safety and communications meetings are held regularly with all personnel
to discuss current conditions, problems, unusual incidents or other items with
regard to handling hazardous substances.'®’
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In addition to the "Chambers Works General Safety Rules" and "Facilities
Department Safety Rules," specific safety and health rules have been tentatively
established for both the incinerator and landfill. These specific rules address
topics regarding hazards, protective clothing and respirators, operations,
hygiene, limited access areas, emergency procedures, and visitors.%®

Another component of the health and safety program is the Chambers Works
Medical Department that operates the Chambers Works Industrial Medical Clinic
and ambulance service. The clinic is operated on a 24-hour basis and provides
full service emergency medical treatment for Chambers Works employees. The
clinic is staffed by physicians, nurses and technicians during the day and by
nurses and technicians during off hours, with physicians on-call. The ambulance
service is staffed by nurses and security officers trained in first aid
procedures. Although the Chambers Works Medical Department has the capabilities
to handle several patients with a variety of injuries, local emergency medical
services and hospitals will be used when necessary (e.g., patient requiring
special treatment at a burn center, mass casualty incident, etc.) . 109

2.6 PROJECT CONSTRUCTION
Project costs, schedule, work force, and equipment associated with the

incinerator &and landfill are described in this subsection. 1In addition, the
number of workers expected to be hired from the local area is discussed.

2.6.1 Construction Activities and Equipment

Projects proposed for the Du Pont Chambers Works Plant include a rotary
kiln incinerator and a hazardous waste landfill, Constructing these two
projects is expected to cost approximately $100 million. The projects will
require an increase in the size of the work force at the site, an increase in
the number of construction vehicles, increased water demand (less than 500 GPM)
and increased electric demand (10,000 KVA) during operations. The proposed
landfill will consist of an approximate total of 27 acres of land while the
incinerator and associated facilities and roads will require approximately 15
acres of land.

The following is a 1list of equipment needed for the incinerator and
landfill during construction and operations. Equipment estimates are peak

numbers and will vary according to the phase of construction.

Construction Equipment-Incinerator

240 personal vehicles

100 trucks/day hauling fill

10 trucks- miscellaneous activity
10 cranes

10 manlifts

4 fork trucks

4 payloaders
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" 3 bulldozers
n 3 scrappers

Construction Equipment-Landfill

150 trucks/day hauling fill

10 trucks-miscellaneous activity
2 bulldozers

3 scrappers

Operations Equipment-Incinerator

25 personal vehicles

8 trucks/day delivering waste

5 trucks-miscellaneous operations and maintenance activity
10 trucks per day delivering ash to landfill

Operations Equipment-Landfilil

20 trucks/day from waste water treatment plant¥
10 trucks/day from incinerator

2 trucks/day miscellaneous¥*

1 loader*

Operations Equipment- Landfill

1 D-5 dozer*
1 D5H dozer¥*

1 compactor¥*
1 backhoe#*

* same as existing landfill

2.6.2 Construction Schedule and Work Force

Construction on the incinerator is expected to last approximately 30
months. The incinerator will require approximately 275 workers during the peak
construction period. Construction persommnel will be hired by contractors
(selected through competitive bid) for both jobs. The number of workers hired
from the local area will depend largely on the contractor selected. The peak
will last 9 to 12 months out of the 30 month construction phase of the project.
During the non-peak months of the construction phase, approximately 150 to 175
workers will be employed. Most of these workers will not be on-site throughout
the 30-month duration. The mix of jobs during construction requires many
different types of skills and the average duration for construction employment
is expected to be about six months. Thus, like most construction projects, the
work force will be largely a temporary one. Approximately 50 production and
maintenance personnel will remain on-site.
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Construction on the first cell for the proposed landfill is expected to
begin in 1991. A new cell will be added each year or as necessary to construct
four cells by the second quarter of 1996. The proposed landfill will begin
operating in the second quarter of 1992 when construction of the first cell is
completed. Landfill construction and operations will be intermittent.
Construction occurs 6 to 9 months each year for approximately five years.
Operations occur throughout the five year period and continue beyond year five.
Employment during landfill construction is expected to be minimal, requiring
about 25 workers. Landfill operations will require no increase in work force
over current levels,.

The maximum number of additional workers to be employed at onme time (for
both proposed projects) during construction is 300 workers. Typically workers
for projects at the Chambers Works plant have been drawn from the surrounding
area including New Jersey, Pennsylvania, Delaware and Maryland. Operations and
maintenance personnel are expected to come from the local area.

2.7 CLOSURE AND POST-CLOSURE CARE
In this subsection the closure and post-closure care plans for the

incinerator and associated waste storage areas as well as for the landfill are
discussed.

2.7.1 Incinerator and Waste Storage Areas

This section summarizes the closure and post-closure care plans for the
proposed incinerator and waste storage areas.!'® It provides technical details
of closure and post-closure care and procedures for decontamination of the
incinerator and waste storage areas. The plans are designed to allow separate
closure of the incinerator, tank storage, container storage, and other areas of
the Chamber Works plant. However, it is expected that the waste handling units
will be closed concurrently. '

2.7.1.1 Glosure Plan., Du Pont will conduct a clean closure of the incinerator
and waste storage units. All equipment and buildings will be cleaned and
decontaminated to the level required for their final disposal method (e.g.
scrap, clean fill, etc.).

Background soil samples will be collected and analyzed. Samples adjacent
to the unit's location will be taken at the time of closure; if there is no
statistical variation from the background samples, then Du Pont will consider
no cleanup necessary, otherwise Du Pont will conduct a health-based risk
assessment to ascertain whether the contaminant levels present a significantly
different health risk than do the background levels.
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Disposal of Wastes

At the time of closure, hazardous wastes still in the facility will be
incinerated in the proposed incinerator, disposed in the proposed landfill,
and/or treated at the WWTP. These units will be operated using normal
acceptance and operating procedures. If these units are unavailable, other
approved RCRA facilities will be used.

Waste feeds will be burned in the incinerator using normal procedures
until all the waste in the waste storage units has been incinerated. Wastes
generated in the decontamination procedures for the waste storage units and
waste feed systems will also be incinerated. After the incinerator shutdown,
the solid contents of the wet deslagger will be disposed at the proposed
landfill following normal procedures. The ash dumpsters will be used for this
process. The liquid from the wet deslagger and the air pollution control train
will be treated at the WWIP,

Decontamination

Storage tanks and associated equipment will be decontaminated using a
four-step process: 1) removal of residual sludge from the tank or part; 2)
rinse with solvent; 3)purge with gas; and 4) rinse with detergent. Sludge will
first be pumped out of the tanks and equipment. Any non-pumpable sludge will
be vacuumed out. After an inspection ensuring complete sludge removal, the feed
lines to the tank will be flushed with a suitable solvent. The solvent,
totalling 10% by volume of the tank and respective lines, is collected in the
tank and pumped through the incinerator feed lines to the kiln for incineration.
This rinse is followed by a nitrogen or steam purge. A solvent rinse using a
rotating spray nozzle in the tank to ensure coverage is performed, followed
again by a gas purge. Finally, the tank and process lines are flushed with
water/detergent to remove any traces of the solvent.

The containment areas and the waste handling equipment in the tank and
container areas will be decontaminated by removal of residue by scraping and/or
vacuuming, and, if needed, followed by spraying or scrubbing the surfaces with
water and detergent until visibly clean. The wvariations include sandblasting
or steam cleaning and/or removing parts by disassembling, cutting, or breaking
the equipment to achieve visible cleanliness. Surfaces and equipment that have
been contaminated with water-reactive contaminants may be rinsed with
appropriate solvent prior to the water/detergent step above.

Carbon adsorbers in the vent lines will be removed and the spent carbon
incinerated. Adsorber containers will be manually scrubbed with
water/detergent. The vent systems will be purged with steam equivalent to 10
times the system's volume. The steam will be directed to the incinerator. As
stated earlier, wastes generated in the decontamination process will be
incinerated in the proposed incinerator or treated in the WWTP.

After all of the decontamination wastes have been incinerated, the
incinerator will be shutdown and cooled in accordance with standard procedures.

Refractory and ash will be removed from the incinerator and associated equipment
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and ductwork and disposed in the proposed landfill. The packing from the
condenser will also be removed, packaged, and disposed in the landfill. The
incinerator and associated equipment and ductwork will be decontaminated using
the same two step process as outlined above. The waste generated in the
incinerator decontamination procedures will be directed to the WWTP.

The saturator and other air pollution control equipment will be operated
with clean water and ambient air to decontaminate the system. After draining
the condenser and removing its packing, the liquid sumps will be inspected for
residual sludge which will be disposed in the landfill or packaged for off-site
disposal.

Although the induced draft fan, stack, and ductwork from the mist
separator should not be contaminated, they will be inspected for residue and
decontaminated, if necessary. The wastes generated during the decontamination
will be disposed at the WWTP,

Potentially contaminated tools and clothing will be packaged and disposed
in the proposed landfill.

Decontaminated equipment with potential for reuse (e.g., fans, conveyors,
tanks, etc.) will be sold for reuse or reused by Du Pont. Other decontaminated
equipment  will be sold as scrap or disposed as construction debris. All
contaminated equipment will be disposed as hazardous waste in approved RCRA
Subtitle C facilities.

2.7.1.2 Post-Closure Care. After the incinerator and waste storage units have
been closed pursuant to the closure plan, Du Pont will not need to provide post-
closure care. Since all of the wastes, equipment and contaminated soil will
have been removed, there will be no hazardous constituents in the area that will
require containment. Therefore, there will be no containment structure that
will require maintenance and inspection, and no need for monitoring for release
and migration of hazardous constituents.

2.7.2 Landfill

Du Pont has developed a plan to close the landfill and to conduct post-
closure activities.' Objectives of the plan are to isolate the landfill from
the enviromment and to minimize leachate generation, thereby mitigating
potential threats to human health and the environment. This plan has been
developed in accordance with the Hazardous and Solid Waste Amendments of 1984
to the Federal Resource Conservation and Recovery Act and in compliance with
NJDEP requirements. Closure is projected to start 30 years after commencement
of filling operations. If operations at the proposed landfill begin when the
proposed incinerator comes on-line in 1992 as planned, closure will start in
2022; the actual start date for closure will depend upon filling rates for the
landfill. Closure will take 18 to 24 months, and post-closure activities will
be ongoing after closure is completed. Exhibits 2-18 and 2-19 illustrate the
landfill after closure.
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EXHIBIT 2-18

AERIAL VIEW OF PROPOSED LANDFILL AFTER FINAL CLOSURE
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Source: Adapted from Chambers Works Pollution Abatement Facilities Sludge

Landfill Ultimate Closure Plan @ Sect. Civil, Drawing No. W1041907
and Chambers Works Pollution Abatement Facilities Sludge Landfill
Site Plan Civil, Drawing No. W1031083.

Note: Cross-section A-A is shown in Exhibit 2-19.
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EXHIBIT 2-19

CROSS-SECTION OF PROPOSED LANDFILL CELL AFTER FINAL CLOSURE

HIGH POINT EL.100.17

HP.TOP OF SLUDGE EL 4.1

EL.8H,0

EL 670

EL 500

CELL 3

EL3%0

SECTION A-A

Source: Chambers Works Pollution Abatement Facilities, Sludpe Landfill
Ultimate Closure Plan, Sect. Civil Drawing No. W1041907.

Note: See Exhibit 2-18 for the location of the cross-section.
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2.7.2.1 Closure Plan. Closure will consist primarily of constructing the final
cover system over the relatively flat cap portion of the four-cell unit. The
side slope cover system is an integral part of the perimeter dike system and
thus will be constructed as part of the ongoing landfill operation (refer to
Section 2.2.2). The top cover will be a liner system consisting of a lower clay
soil barrier and an upper geomembrane (Hypalon) liner. The cover above the
geomembrane will include a storm water management system and protective

cover soil capable of supporting vegetation. The final cover system is designed
to perform the following functions:

= Minimize infiltration, and therefore, minimize leachate
generation
Provide slope stability
Mitigate soil erosion
Provide storm water management.

Specific design components include the following:

= Thirty-six inches of clay placed directly on the subgrade to provide
a barrier to infiltration and act as a buffer between the
geomembrane and the landfill materials

" 30-mil (minimum) Hypalon geomembrane liner to provide
the major barrier against infiltration

. A geotextile layer to protect the geomembrane from
coarse materials above

" Twelve inches of sand to provide drainage of any
precipitation which percolates through the upper layers
of the cover; also to protect the geomembrane during
construction

E A geotextile layer to prevent the migration of soil
fines from the soil cover into the drainage layer

. Eighteen inches of common fill material to inhibit deep
root vegetation, to discourage rodent penetration to the
underlying liner, and to provide a storage layer for any
precipitation which percolates beneath the ground
surface

= Six inches of soil vegetated with a hardy shallow-root,
low maintenance cover at approximately 3.5 to 5 percent
slope to provide runoff and prevent ponding.

Storm water runoff features are described in Section 2.2.2.6.
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2.7.2.2 Post-Closure Care. Post-closure activities will consist of ground-
water monitoring, pumping and treatment of leachate generated after closure,
maintenance of the final cover system to control erosion and liner damage, and
inspection of the cover system and monitoring wells. Ground water will be
sampled on a quarterly basis from those wells used during active operations
(refer to Section 2.2.2.5). It is anticipated that approximately 100,000
gallons of leachate will be generated annually and need treatment. The cover
system will be inspected for structural deterioration (e.g., cracking and
subsidence), ponding and erosion, condition of wvegetation, and vandalism.
Plants having a deep-root system will be removed, and small washout gullies will
be backfilled. Monitoring wells will be inspected for structural deterioration,
vandalism, and general condition. Site security will also be maintained. Du
Pont will restrict use of the property such that the integrity and proper
functioning of the ground-water monitoring wells and cover system will not be
disturbed.
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SECTION 3

ENVIRONMENTAL SETTING

This section describes the physical, biological, and socioeconomic
environment for the Du Pont Chambers Works site and surrounding area. The
discussions in this section present regional and site-specific information
necessary for an understanding of the environment in and around the Chambers
Works Property. The information presented is intended to provide the foundation
for the assessment of environmental impacts of the proposed hazardous waste
facility expansion. This assessment is provided in Section 4.

3.1 GEOLOGY, TOPOGRAPHY, AND SOILS

The proposed landfill and incinerator units are situated within the Atlantic
Coastal Plain physiographic province. The geological, topographical, and
sedimentological characteristics of the local environment are thus derived from
fluvial-deltaic deposition, sea level fluctuation, glacial outwash, and erosional
processes. It 1is the characteristics of these deposits and their
interrelationships that provide the dynamic hydrogeologic framework for ground-
water flow in the vicinity of the Chambers Works Property. Therefore, the
information available concerning the stratigraphy of these deposits and their
relationship with the Chambers Works Property and surrounding environment are
critical for the environmental analysis presented in this document. For example,
the site stratigraphy will determine the migration characteristics (e.g., rate
of movement) of contaminants that could leak through the landfill liner system.
Section 3.2 presents the hydrology of the area, detailing both ground and surface
water quality and uses and delineating floodplain/hazard areas.

In the Chambers Works area, as well as in other areas along the Delaware
River, confined regional aquifer systems are capped by surficial deposits of
glacial and post-glacial origin. Several lines of evidence, some discussed in
this document, indicate that the Delaware River/Estuary is the natural recharge
area for the regional aquifer system. Human influences may be enhancing this
natural process through heavy pumping of the regional systems and the development
of significant cones of depression along an axis including the metropolitan
areas of Wilmington, Philadelphia, and Camden. Therefore, the degree of
interconnection between the surficial deposits (aquifers) and regional aquifers
must be understood in order that fate and transport analyses and risk assessments
may be conducted for present or potential industrial contamination. The best
methods for determining the degree of interconnecting of these deposits involve
studies of stratigraphy and aquifer testing (pump testing).

Because of the limited regional extent of the surficial deposits, the highly
variable stratigraphy they contain, and their generally flat-lying aspect, there
are few exposures of the deposits and, consequently, few detailed stratigraphic
studies of these deposits have been conducted in the Chambers Works area.
However, the lateral and vertical variability of these deposits is critical for
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an understanding of both ground-water flow within the deposits and the extent
of the interconnections with the confined aquifers located within the underlying
Potomac Group and Raritan and Magothy Formations?!. Because extensive
hydrogeologic or stratigraphic studies have not been conducted by either the U.S.
Geological Survey or the New Jersey Department of Environmental Protection
Geological Survey (formerly Bureau of Geology and Topography) in the area
including Chambers Works it is necessary to use data from a variety of sources

to develop a conceptual model of the system at that location. The data include:

° Regional studies such as those that have been described in the previous
section;

o Data from well drilling and geotechnical analyses that have been
conducted at Du Pont and in the surrounding area over the past several
years;

° Data that Du Pont has been developing as part of their RCRA corrective

action and compliance activities at other units at the Chambers Works
Facility; and

o Data that has been developed by Du Pont specifically to characterize
the sites of the proposed secure landfill and hazardous waste
incinerator.

ICF's review of Du Pont's consultants hydrogeologic work indicates that the
degree of interconnection between the surficial and regional systems in the
viecinity of Chambers Works 1is still not clearly understood. Du Pont's
consultants characterization of the ground-water flow in the surficial deposits
may need revision. ICF found that the division of the surficial deposits into
multiple aquifer systems with intervening confining units is not supported by
field data. However, confining units of unknown vertical and lateral extent
inhibit flow between the surficial deposits and regional aquifer system. Further
study is required to clearly delineate the extent to which wvertical flow is
inhibited. This would involve pump testing of nested wells screened in both
the surficial deposits and the shallow P-R-M system in the vicinity of the
proposed incinerator and landfill complexes. At a minimum, plans to extend the
interceptor well system (discussed later) to include the proposed landfill area
should be finalized.

3.1.1 Regional Geology :

The Coastal Plain Physiographic Province is a 100 to 200 mile wide feature
which extends from Cape Cod along the length of the Atlantic seaboard and the
Gulf Coasts. Owens and Minard (1979)2 divided the New Jersey portion of the
Coastal Plain into the lowland, intermediate upland, and upland subprovinces
(Exhibit 3-1). The Chambers Works Property is situated within the lowland
subprovince (areas with altitudes ranging between 0 and 70 ft)2®, which includes
a large area along the ocean front, the Delaware Bay and along the Delaware River
as far mnorth as Trenton. The boundary of this primarily depositional
physiographic province with the highly eroded Piedmont is at the Fall Line, which
is located 2-3 miles west of the Property.
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EXHIBIT 3-1°

SUBPROVINCES OF THE NEW JERSEY COASTAL PLAIN
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The Fall Line is the surface expression of the eastward-dipping contact
(unconformity) between the hard, crystalline rocks characteristic of the Piedmont
province and the mostly unconsolidated sediments of the Coastal Plain province.
The intermediate upland consists of the area at altitudes from 50 to 180 ft and
which is generally underlain by the Bridgeton Formation (described below). This
subprovince also extends along the inner edge of the Coastal Plain from Trenton
to Raritan Bay.*

The upland subprovince is generally at elevations between 200 and 400 ft.

In Salem County, the formations of the Coastal Plain consist of a
sedimentary wedge of Early Cretaceous through Quaternary-age deposits;
unconsolidated and semi-consolidated sand, silt, clay, and gravel deposited in
marine and fluvial environments. They dip southeast at between 65 and 90 feet
per mile, and are underlain by the much older crystalline bedrock of late Pre-
Cambrian or early Paleozoic age. With its western edge at the Fall Line, the
wedge is approximately 200 feet thick in the northwest portion of Salem County
and thickens to 2400 feet in the southeast portion of the County.’ Further east
beneath the Atlantic Ocean shoreline the thickness of the deposits is between
6000 and 8000 feet. Exhibit 3-2 displays the characteristic north-northeast
strike (trend) of the Coastal Plain deposits as they are found in Salem County
and throughout the State of New Jersey. Two cross-sections of this stratigraphy
along lines to the north and south of the Chambers Works Property (A-A' and B-
B') are displayed in Exhibit 3-3. Section A-A' clearly shows the sloping
unconformity between the crystalline rocks of the Wissahickon Formation and the
much younger Cretaceous through Tertiary age rocks which are characteristic of
the Coastal Plain. This unconformity or erosion surface was created prior to
the deposition of the Coastal Plain deposits and represents a significant break
(over 400 million years) in the geologic record.

Salem County's surficial geology, represented in Exhibit 3-4, includes
Pleistocene and Holocene alluvial deposits that unconformably cover the typical
Coastal Plain deposits throughout most of the County. These Pleistocene deposits
consist of complex interbedded clays and fine- to very coarse-grained sands, and
range in thickness from 45 to 100 feet. Rosenau et.al. (1969)® considered the
Bridgeton, Pensauken, and Cape May Formations to be of Pleistocene age while
others (e.g., Vowinkel and Foster 19817) consider only the Cape May Formation to
be of Pleistocene age and the Bridgeton and Pensauken to be of late-Tertiary age.
These deposits all lie unconformably on the - older Cretaceous deposits. The
characteristics of the Bridgeton, Pensauken, and Cape May formations in Salem
County are summarized below.®

e Cape May - Adjacent to the Delaware and its tributaries; occupies
approximately 85 square miles of the County; found at
elevations as high as 90 feet but generally not higher than
70 feet; as much as 150 feet thick in the southwest portion
of the County and 30 feet thick along stream courses;
composed of medium to coarse sand with abundant gravel and
minor amounts of clay.
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EXHIBIT 3-4°
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o Pensauken - Irregular patches in central Salem County at elevations of
40 to 100 feet above sea level; occupies an area of
approximately 5 square miles and is up to 30 feet thick in
the County; composed of medium- to coarse-grained sand, with
some gravel and clay; the presence of glauconite, and iron
stained/cemented sands are characteristic of the Formation.

e Bridgeton - Crops out in the eastern half of Salem County; covers an
area of approximately 60 square miles; found at altitudes
ranging from 100 to 160 feet above sea level; as much as
50 feet thick in the County; composed of fine- to very
coarse-grained sand and gravel that may be cemented and
iron-stained.

The formations that may be found in the Coastal Plain physiographic province
are illustrated and described in the geologic column presented in Exhibit 3-5
(Note: The deposits above the Cape May are poorly defined in this column but may
be important at Chambers Works). This exhibit also includes a general breakdown
of the geohydrologic units that are associated with these deposits. These
geohydrologic units are discussed in Section 3.2.1.1. Exhibit 3-6 provides a
representation of the multiple confined regional aquifers developed within the
pre-Quaternary deposits. These large regional aquifers have recharge areas to
the west, in the north-northeast trending hills and valleys of New Jersey
(including the area along the Delaware River). Because the deposits dip to the
east, in order to tap a particular aquifer, an individual or community must drill
to greater depths in the eastern part of the State than in the west. Missing
from this exhibit of the geohydrologic units is a representation of all the
possible aquifer systems developed in Quaternary deposits throughout the State.
These deposits form the surficial aquifers in this hydrostratigraphic setting.
As discussed in the following sections, these localized Quaternary, particularly
the Pleistocene, deposits are critical controls in the recharge of the regional
aquifer system since they regulate any infiltration into these systems.

The Pensauken and Bridgeton formations form minor unconfined aquifers
which yield between 10 and 25 gpm at any given well. The Cape May Formation
forms an unconfined aquifer system that, because of its elevation and thus
hydraulic connection with the Delaware River, is a much more productive system
than the other Pleistocene aquifers. In the area of the Chambers Works Property,
the aquifer has yielded up to 1500 gpm to the Ranney collector wells’.

The work of Owens and Minard (1979) indicates that the Quaternary
stratigraphy represented in Exhibits 3-4 and 3-5 may not be complete. Through
review of the work of several investigators, as well as conducting their own
field investigations, they concluded that some deposits along the Delaware from
Trenton south to the Delaware Bay, that should not be categorized with Cape May
deposits. Although these deposits, referred to as the Van Sciver and Spring Lake
Beds!?, interfinger with the marine and marginal marine Cape May deposits in the
southern end of Delaware Bay, they should be differentiated in most areas. They
equate these deposits with the Trenton gravels first described by Lewis (1880)%!
over a century ago. Although the Spring and Van Sciver Lake Beds are
lithologically similar, the Spring Lake Beds, the older of the two, are found
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EXHIBIT 3-5°

GEOLOGIC AND HYDROGEOLOGIC UNITS
IN THE NEW JERSEY COASTAL PLAIN

SYSTEM SERIES croLoGIC LITHOLOGY GECHYDROLOGIC | yrypRoLOGIC CHARACTERISTICS
uNeT UNTT
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atarnary and grave So8T3e srained. paobly t1ated same UNits may act as confining
Capa Mav === = beds. Thicker sands are camble
Platatocong 200 TOY ' “ﬂlg Beach | of yielding large quantities of
Pensaunen Sand, quarcz. light colored, heterogeneocus, ooW¥e o ad  vater.
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:rlﬂl.!ﬂl\
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;::::.'“" GCravel, quarcz, light colored, sandy.
A u’ot aquifer systems.
K4 occur! erally
Send, quarts, light colored, medium to Cohanoey under vacer-cable condicions.
Cohensey Send A aquifer In Cape May County the
cosrse graimed, pebbly; local elayp beds. iysten Coliansay Sand'ip: Gnder
ercesian conditions.
Hioeene
confintng bed Thick du:uucnou: clay bed occurs
f SOORZDIAE 2. along coast and for a short
terciary Kirivoed | Lhoiim eruinad: mceceous, and dorke | [MOGIANds vuef distance inland. A thin vacer-
colored distomacecus clay. confining bed | . ivio of ehis unit.
Au! ln:.:gmty A major equifer slong the coast.
Alloway Clay Member or equivalenc,
Pinev Poine |Sand, quarcs end glauconita, fine co Pinay Poing Ylelds moderate quancities of
Formation coarse grained. utfer vacer locally.
Eocena Shark River | Clay, silty and sndy, glauconitic, green, v
20 gray and trovn, £ine - grained quartz sand. 2 Poorly permesble sedimencs.
Manasquan
L -
€
Sand, quacts, gray and green, fine to coscee -
Vincentewn | grained, glauconitic, and tam clayey, very .-:; v:::::::"' s it et
Paleocane ormssten gmtg::-' slamice and qurss H TGAT LES; SEEEOY ATMN.
doenerstowm | Sand, clayey, glaucomitic, dark green, fine
sand to coarse grained. M Poorly permesble vedimencs.
Tincon Sand ad sl G -
Sand, quares, #lavconite, brewa end gray, 3 Yields smsil
Taaa quaacities of wacer
Rod Baak Sand| fine ce cearse elayey, [l.:.::“ in snd near its outcrop area.
Navesink i ===
Tormatien m'&w“-' ::12;‘:":““:' green and Poorly permesble sadimencs.
Mount Laurel |Send. quartz, brewn and groy, fine to Hanonahs
Sand coarse greined, slightly glaueonicic. oune. Laugel A major aquifer.
Wenonah Sand, very fine to fine grained, gray and agutfer
Iogmation Marshalltown-
varshallcown | Qay, silty, dagk greenish gray, Henonah A lesky confining bad.
Sor=arion " m"“"l‘g "’
Uppor Englishtown |Send, quares, can cnd gray, fine to sedium e attar " | A wajor aquifer. Tvo sand unics
Cretacoous| Formscion | grained: loesl elay beds. system {n Mormouch end Ocean Councies.
Crecacacus ioedbury Clgv] CIEY. Gray and black, Ricaceous silt. A major confining bed. u“u,
Clay, glauconitic, namn. gray and tlle-| che lle Fa.
Mercheatvillel plack; locally very fine-grained quarts Goodbury contain a thin nur-huuu
Formstion |and glauconitic sand. confining bed | send.
Mayochv Send, querts, Light gray, fins to coarse upper (A major aquifer system. In the
Formstion |greined: local beds of dark-gray lLignitic clay.| € % |aquifer| northern Coastal Plain, the upper
L) aquifer is equivalent to the
RiEiean Sand. quares, light gray, fine co coarse ™ cont 54| 51d Bridge aquifer and the mddle
¥ grained. pebbly, arkosic. red, white. end = o ¢latddle | aquifer is equivalent to the
OFmation | .riegated clay. v » 8 laquifer| Farrington aquifer. In the Dela.
i e ° River Valley three squifecs are
¢ & [conf bd) o zed. In the deeper sub~
Lover Pgto-n Altornacang clay, sile, send, and gravel. 22 [Tower surface, units belos the upper
Cretaceous| Croue aquifer| aquifer are undifferentiated.
Precastcian and lower Paleczoic crystalline No wells cbtain water from
and gneiss; louuy
Pre=Cracacecus focks, metamofphic schist Badrock these consolidated rocks,
Bedrock 'l‘tu:nc and Jurassic basalt, sandstone and contining bed| except along Fall Line.
!Holly Boach vacer-baaring zone. (Modified from Zapscza, 1984)

2Rio Grande vater-bearing zomne.

8Zapecza, 0.S., Voronin, L.M., and M. Martin, 1987, Ground-Water
Withdrawals and Water-Level Data Used to Simulate Regional Flow in the
Major Coastal Plain Aquifers of New Jersey: U.S. Geological Survey Water
Resources Investigations 87-4038.
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EXHIBIT 3-6°
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at elevations typically between 35 and 70 ft above sea level, while the Van
Sciver Lake Beds are found at altitudes typically between 10 and 20 feet above
sea level.

Exhibit 3-7 provides Owens' and Minard's (1979) map showing the distribution
of the Spring Lake and Van Sciver Lake Beds in the Delaware Valley, and Exhibit
3-8 provides a cross-section through the deposits from Port Penn to Artificial
Island. Owens and Minard (1979) note that both deposits are lithologically
similar and grade down valley from very-coarse, gravelly deposits near Trenton
to interbedded clay-silt and cross-bedded sand near Artificial Island. However,
the difference in their depositional elevations and paleocurrent evidence near
Trenton suggest that they may have been deposited by slightly different
proglaciall? river systems.

Owens and Minard (1979) interpret the Spring Lake Beds as being deposited
as infillings in the Delaware Valley during sea level rise. This deposition
occurred during an interglacial period which followed valley entrenchment and
sea-level low stands during glaciation. The Van Sciver deposits are believed
to be the result of a similar episode at a later time. Paleocurrent evidence
near Trenton suggests that the Spring Lake Beds were probably deposited by a
major river system which fed the Delaware Basin from the northeast while the Van
Sciver Beds originated from a system which followed the present axis of the
Delaware system. Owens and Minard (1979) believe that sea-level rose nearly 25
feet above the present level during the deposition of the Van Sciver Beds and
nearly 70 feet during the deposition of the Spring Lake Beds.

Although there is some dispute concerning the age and origin of the
surficial deposits near the Delaware River, it is clear that they are associated
with fluvial-deltaic deposition, sea level fluctuation, glacial outwash, and
erosional processes. In the vicinity of Chambers Works, the surficial deposits
are probably a combination of Holocene flood deposits and Van Sciver Lake Beds
which may or may not mantle Cape May Formation and possibly Tertiary deposits.
Although the absolute age of the deposits may remain unknown and a consensus
concerning genesis may never be reached, it is clear that the surficial deposits
consist of interbedded gravelly sands, silts, and clays.

The remainder of this discussion and later sections deal solely with the
characteristics of the surficial and the underlying Cretaceous deposits in the
immediate wvicinity of Chambers Works. Several lines of evidence, discussed
later, indicate that the surficial deposits are hydraulically connected to the
underlying lower Cretaceous Potomac Group and Raritan and Magothy (P-R-M)
Formations, although, clays may act locally as confining layers restricting
recharge.
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EXHIBIT 3-7°
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EXHIBIT 3-8%
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3.1.2 Geologic Framework at Chambers Works

The following two sections describe the information available concerning the
stratigraphy of the surficial and Cretaceous deposits in and around the Chambers
Works Property and provide an additional stratigraphic analysis, through the
use of geophysical techniques for the proposed landfill area. Section 3.2.1.1
deals specifically with the hydraulic properties of the materials affecting
ground-water flow. The expected lateral and vertical occurrence and variability
of the subsurface materials must be clearly defined in order to develop
conceptual and/or numerical models for ground-water flow.!? Appendix A contains
a bibliography of work that provides additional pertinent empirical information
for the understanding of both the geology and hydrology of the Coastal Plain.

3.1.2.1 Site Stratigraphy

Generally, the best data available concerning site stratigraphy and its
spatial variability come from well and boring logs associated with construction
engineering studies and the installation of wells into both the water table and
confined aquifer systems. Most of the soil boring data have been developed by
Du Pont's consultants, primarily Woodward-Clyde Consultants (WCC) and Leggette,
Brashears & Graham (LBG), working on site over the past 6 and 20 years,
respectively. In addition to these data, associated with geotechnical and ground
water investigations and well drilling on the Chambers Works, there is
information from geotechnical investigations and well drilling in the area
surrounding Chambers Works (e.g. borings drilled as part of the geotechnical
investigations associated with the construction of the Delaware Memorial Bridge).

Both WCC and LBG have installed numerous borings and wells as part of the
corrective action and compliance activities at Du Pont. LBG recommended that
Du Pont install an interceptor well system (discussed further in Section 3.2.1.1)
following the discovery of industrial contamination in drinking water wells in
1969. Over the past few years WCC has been compiling soil boring information,
including geologic and geophysical logs for both geotechnical investigations and
well drilling for Chambers Works and the surrounding area. This includes any
boring installed since operations started at Chambers Works, for which there
are logs. They have assembled a data base including over 1,400 borings. The
information included in the data base includes the boring number, location (plant
coordinates), depth, elevation, depth to water, and a confidence factor. With
this data base WCC or Du Pont can easily access all the available boring data
from a particular location on the Chambers Works Property or the surrounding
area. This enables quick assembly of location-specific stratigraphic
information, an assessment of the quality of the information, and use of this
information in decision-making.
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For the purposes of locating features (e.g., buildings, wells, soil borings,
etc.) at Chambers Works, Du Pont developed a horizontal grid system and a
vertical datum (Chambers Works Datum) unique to the property. From the southwest
corner of the plant (near the Delaware Memorial Bridge) grid numbers increase
to the east and north (the grid generally is presented with 800 ft grid lines).
Most structured and architectural plans are referenced to this planimetric
system. The Chambers Works Tide Datum is 3.262 feet above the United States
Coast and Geodetic Survey (USC & GS) Tide Datum and 0.361 feet above the Army
Corp of Engineers Tide Datum.

Exhibit 3-9 provides a simple map the Chambers Works Property showing the
location of the proposed landfill and incinerator areas and the grid system
(with 800 ft centers) generally used to locate structures on the Chambers Works
Property. Exhibit 3-10 shows the further subdivision of the grid system to 400
foot centers with associated simple letter and number coordinates. This labeling
system has been developed recently to facilitate determination of the general
location of wells and borings, without requiring absolute coordinates, through
the use of a unique number which acts both as a label and locational parameter.
For example, the number R28-MO1B is the first monitoring well installed in the
R28 block (400 x 400 square). .The last .four characters for the number R28-MO1B
mean that it is the first monitoring well in the R28 grid cell and that it is
developed in the B aquifer (discussed later). This system has been used over
the past year for any new borings and wells; however, many of the older borings
and wells have not yet been converted to the system, requiring the use of the
plant grid system coordinates to locate these on a map.

Exhibit 3-11 provides the location, depth, and ground elevation for soil
borings and test pits installed in the proposed incinerator and secure landfill
areas. The borings installed in the incinerator complex in February and March
of 1988 do not have the unique labels, while the soil borings for the proposed
secure landfill, that were completed in March of 1989, do have the unique labels.

Most of the details of the subsurface stratigraphy at the Chambers Works
Property have been developed over the past 20 years. This has been accomplished
with the installation of numerous pumping and monitoring wells associated with
the development of an interceptor well system that dates back to 1970. The
geologic and down-hole geophysical logs provided by this well drilling activity
and the installation of soil borings for construction investigation, form the
basis for Du Pont's interpretation of the site stratigraphy:. 1In addition a
substantial amount of data is available .from the drilling of test borings for
the Delaware Memorial Bridge, deep wells for the Atlantic Electric Company, and
other supply wells in the surrounding community. Exhibit 3-12 provides data
concerning wells installed on Chambers Works Property and in the surrounding
community.
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EXHIBIT 3-9
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EXHIBIT 3-10

SIMPLE BORING AND WELL LOCATION SYSTEM
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EXHIBIT 3-11

SOIL BORING AND TEST PIT LOCATIONS
PROPOSED HAZARDOUS WASTE INCINERATOR AND SECURE LANDFILL

Boring Plant Coordinates Depth Ground
Rumber Rorth East (feet) Elev. (ft)®

Incinerator Area

s-1 6235 4770 50 4.0
S-2 6350 4870 50 4,7
S-3 6455 4970 50 L o
S-4 6350 4980 30 4.9
S-5 6350 5070 50 5.2
S-6 6250 4980 50 4.7
s-7 6170 4890 30 5.3
S-8 6230 5110 76.5 4,2
S-9 6300 5165 30 4,2
s-10 6040 5070 50 6.1
S-11 6020 4935 50 7.7
S-12 6190 5160 50 5.1
S-13 6240 5265 75 5.0
S-14 6125 5160 76.5 5.4
S-15 6120 4975 30 6.3
S-16 6115 5210 50 5.5
S-17 6200 5360 30 5.4
S-18 6030 5175 50 6.4
S-19 5900 5040 45 7.5
S-20 5940 5290 30 y 4
S-21 6245 5185 50 4.7
S-22 6410 4840 30 4,6
S-23 5800 5380 30 5.6
S-24 5810 5260 30 6.3
S-25 5795 5140 30 2.3
TP-1 6310 4675 11.5 3.2
TP-2 6560 4930 9.0 6.1
TP-3 6075 5325 8.5 6.7
TP-4 5920 5175 9.0 7.2
TP=§ 5800 5110 8.7 7.2
TP-6 5830 5390 7.0 5.9
TP=7 6385 4980 8.0 5.0
TP-8 6215 5160 9.0 4.9
TP-9 6120 6065 8.0 5.9
Landfill Area

R30-B01 11633 7681 79.5 6.0
Q29-B04 11426 6910 80.0 12.0
Q29-B01 11419 7165 50.0 11.2
Q29-B03 11215 7198 48.8 11.2
Q28-B01 11032 7239 50.0 12.2
R31-B01 12259 7644 50.0 8.3
R30-B04 11909 7612 50.0 7.1
R29-B03 11268 7711 50.0 6.7
S31-B03 11931 7958 - 40.0 5.1
T31-B01 12067 8097 50.0 5.3
R30-B02 11599 7237 50.0 9.9
R30-B05 11889 7390 50.0 7.8
R29-B01 11432 . 7440 40.0 8.6
S28-B01 11171 7815 40.0 5.7
S27-B01 10777 7700 50.0 7:5
S29-B01 11338 7845 40.0 6.0
S30-B01 11994 7778 80.0 7.6
S28-B02 11003 7748 50.0 6.2
R28-B01 11071 7584 50.0 7.9

Elevations are referenced to the Chambers Works Datum.
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EXHIBIT 3-11

SOIL BORING AND TEST PIT LOCATIONS
PROPOSED HAZARDOUS WASTE INCINERATOR AND SECURE LANDFILL

. (continued)

Boring Plant Coordinates Depth Ground
Rumber Korth East (feet) Elev. (ft
TP-1 11583 8318 11.0 4.8
TP-2 11253 8205 11.0 4.3
TP-3 12292 7843 10.0 7.9
TP=4 12421 7695 11.0 9.1
TP-5 11578 7973 8.0 4,7
TP-6 11685 8105 10.0 4,5
TP-7 11477 8195 9.0 4.7
TP-9 11380 7993 10.0 4.2
TP-10 11084 8010 12.0 4.6
TP=11 11265 8032 10.0 3.6
TP=12 11653 8039 8.0 4.8
TP-13 11932 8043 8.0 4.4
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EXHIBIT 3-12
WELL DATA

CHAMBERS WORKS ARD NEARBY WELLS

WELL # smp(1) LOCATION DEPTH GRD. LEVEL CASING COMMENT
PLT. COORD ELEV MSRMT DIAM.
N E (££)2) CORR (in.)
£yt
INTERCEPTOR WELLS
INT-101 481 3238 7521 128 7.32 9.32 10/16 MONITOR ONLY
INT-102A 482 3238 7486 84 7.57 8.79 12/18 REPLACED
4 102, 7/81
INT-103A 483 5300 5667 83 8,0 10.42 12/18 REPLACED
103, 9/84
IRT-104 484 4816 6977 105 14,83 15.83 12/18
INT-105 485 2108 6555 121 8,44 9.74 12/18 SEALED
INT-106 486 1251 5274 129 13.09 13.69 12/18 WAS R-6
INT-107 487 1817 3634 110 9.2 9.18 12/18 MONITOR ONLY
R-5 480 2020% 4575 116 12.0 12,58 12718 RPL INT-
107,SEALED9/
87
INT-108 488 41674 3412 88 8.80 9.80 12/18
R-5A 480 20204 4615 122 12.0 9.18 12/18
REPLACED R-5
8/87
SUPPLY WELLS
DW-8(R) () W-80 25204 2360 356 10.5 12.44 16
WS-1(R) W-10 16504 4300 240 13.3 14,24 12/18
WS-2(R) W-20 1935% 3210 247 9.7 9.95 12/18
WS-3(R) W-30 4135“ 3530 462 9.3 10.94 12/18
R-1 11754 7600 55 9.7 13.3 OFF PLANT,
SEALED
R-2(R) 11804 7670 480 8.4 15.1 OFF PLANT,
SEALED
R-3 11904 7565 60 12.6 OFF PLANT,
SEALED
R-4 WR-4 16254 7920 60 10.8 12.73 6 OFF PLANT,
MONITOR ONLY
R=7 WR=7 6704 4900 141 11.8 13.14 12/18
CP-1(R) WP-1 66004 7225 199 4,82 4,97 12
CP-2(R) WP-2 56404 7565 228 11.37 12.57 12
CP-3 WP-3 57204 7515 104 11.39 12 MONITOR ONLY
CP-4(R) WP-4 66254 7120 89 5.67 6.17 12
CP-5 WP-5 80004 9100 80 8.21 12 MONITOR ONLY
CP-6(R) WP-6 80004 9100 185 8.20 12/18 MONITOR ONLY
CP-7(R) WP-7 (6) (6) 429 15.23 15.67 12/18 OFF
PLANT
RANNEY WP-8 (6) (6) 52 172:12 17.17 12 OFF PLANT
CP-6-1(R) 80004 9100 180 8.20 11.38 4 OBSERVATION
WELL
(1) Sample Spot Number.
(2) Figures are Chambers Works Datum (to convert to USC & GS subtract 3.26 ft).
(3) Level Measurement Correction, figures are Chambers Works Datum (to convert to USC & GS subtract 3.26
).
(4) Scaled coordinates, all others are actual.
(5) (R) after the well number indicates Raritan aquifer, all others are glacial.

(6)

Located along Forked Hickory-Pedricktown Road.
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EXHIBIT 3-12

WELL DATA
CHAMBERS WORKS AND NEARBY WELLS
_ (continued)
WELL # smp(1) LOCATION DEPTH GRD. LEVEL CASING COMMENT
PLT. COORD ELEV MSRMT DIAM.
N E (££)12) CORR (in.)
(££){3)
MONITOR OR OBSERVATION WELLS
Chambers Works
M-1 401 2938 6006 114 8.79 10.19 6
M-2 402 2943 6006 80 8.74 9.54 6
M-3 403 2948 6002 69 8.86 9.76 6
M=4 404 2953 6002 35 8.86 9.86 6
M-5 405 2958 6002 14 8.84 9.84 6
M-6 406 3202 7566 83 6.70 7.30 6
M-7 407 3207 7568 57 6.68 7.18 6
M-8 408 3212 7569 25 6.90 7.50 6
M-9A 409 4672 6261 85 13.76 16.95 6 REPLACED 9
3/86
M-10A 410 4668 6266 56 13.91 15.32 6 REPLACED 10
3/86
M-11 411 4664 6270 23 12.77 14.07 6
M-12 412 4699 4579 90 7.74 8.04 6
M-13 413 4700 4584 57 7.79 . 8.59 6
M-14 414 4701 4590 21 7.93 11.03 6
M-15 415 2847 7350 104 8.93 11.63 6
M-15A 479 2780 7215 134 9.10 9.80 6
M-16 416 2849 7355 68 8.69 11.69 6
M-17 417 2852 7359 29 8.59 11.49 6
M-18 418 2181 6654 109 7.05 9.05 6
M-19 419 2179 6649 61 7.12 9.87 6
M-20 420 2177 6642 32 7.22 8.92 6
M-21 421 1848 6167 112 10.85 12.35 6
M-22 422 1853 6172 60 10.83 12.73 6
M-23 423 1857 6177 29 10.78 12.38 6
M-24 424 1400 5788 119 10.38 11.78 6
M-25 425 1394 5785 72 10.10 13.10 6
M-26 426 1390 5782 33 10.08 11.78 6
M-27 427 3590 7700 116 10,91 11.97 6
M-28 428 3594 7702 60 11.04 13.64 6
M-29 429 3602 7709 33 11.03 13.63 6
M-30 430 3172 8559 99 7.91 9.21 6 OFF PLANT
M-31 431 3169 8562 61 8.31 9.21 6 OFF PLANT
M-32 432 3166 8564 18 8.41 9.21 6 OFF PLANT
M-33 433 3239 8068 116 4.67 9.38 6 OFF PLANT
M-34 434 3242 8069 58 5.47 8.23 6 OFF PLANT
M-35A 435 3246 8073 16 5.44 8.61 6 OFF PLANT
REPLACED 35
M-36 436 4076 7869 117 12.42 12.82 6
M-37 437 4079 7871 69 12.36 12.96 6
M-38 438 4072 7867 22 12.46 12.76 6
M-39 439 4595 7884 118 10,27 11.07 6
M-40 440 4594 7879 65 10.12 11.22 6
M-41 441 4593 7875 17 9.86 10.96 6
M-42 442 4997 7066 90- 9.99 12.09 6
M-43 443 4996 7071 69 9.93 10.63 6
M-44A L 4995 7070 26 9.92 11.11 6 REPLACED 44,
12/81
M=45(R) 445 41004 6950 198 13.08 6 SEALED
M-45A(R) 445 4038 6970 208 14.63 6 SEALED
M-45B(R) 476 41004 6790 4t 15.56 16.56 6
M-45C(R) 477 41654 6725 186 15.17 16.17 6
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EXHIBIT 3-12

WELL DATA
CHAMBERS WORKS AND NEARBY WELLS
(continued)
WELL # smp(1) LOCATION DEPTH GRD. LEVEL CASING COMMENT
PLT. COORD ELEV MSRMT DIAM.
N E (££)t2) CORR (in.)
(££)3)
M-45D 478 41404 6760 131 15.38 16.38 6
M-46 446 1143 5155 18 14.59 16.69 6 SEALED
M-47A 447 6 SEALED
12/87, REPL.
47 2/86
M-48 448 5618 5073 22 9.1 9.80 6 SEALED 12/86
M-49 449 2587 3501 21 11.55 11.55 2
M-50 450 3160 2790 20 10.14 10,24 2
M-51 451 3344 2285 21 9.32 10.37 2
M-52 452 3609 1874 21 9.12 9.10 2
M-53 453 5421 2605 21 6.73 7.53 2
M-54A 454 4227 2858 17 9.59 12.32 6 REPLACED 54
3/85
M-55 455 4009 4192 21 10.32 10.32 2
M-56 456 3922 4879 21 9.6 10.10 2
M-57 457 32804 2600 22 9.59 10.18 4 ORIGINALLY
pE 1-SEALED
M-58 458 32804 2610 23 9.59 ©10.23 4 ORIGINALLY
pH 2-SEALED
WS=1-1(R) W-11 15804 4500 166 12.5 13.69 4
WS-1-2 W-12 15004 4640 165 13.5 15.15 4 SEALED
WS-1-3 W-13 18504 4400 185 13.0 15.18 4
WS-1-4 W-14 20604 4450 180 11.4 14.23 4 SEALED
WS-2-1 W-21 18254 3350 247 9.0 10.10 6
WS-2-2 W-22 18204 3325 200 9.0 9.97 6
WS-2-3 W-23 18154 3300 169 9.0 9.83 6
WS-2-4 W-24 18104 3275 146 9.0 10.97 6
WS-2-5 W-25 17504 3680 147 9.5 11.77 6
WS-3-1 W-31 42004 3340 461 8.9 8.95 6 SEALED
WS-3-2 W-32 42754 3320 347 9.0 9.70 6 SEALED
WS-3-3 W-33 4175% 3360 207 9.5 10.64 6
M-91 491 34754 4760 467 10.5 14.03 6
M-92 492 34754 4800 197 10.5 13.96 6
M-93 493 22304 6700 490 7.18 8.49 6 SEALED
M-94 494 22404 6760 198 7.18 8.89 6
M-59 459 48304 5180 20 8.96 11.48 6
M-60 460 4795% 5900 21 8.12 10.35 6
M-61 461 44004 6290 21 7.93 9.95 6
Wee-1 6.40 6.48
WCC-2 8.07 8.14
wce-3 7.17 7.12
WCC-4 7.00 6.71
wce-5 7.25 7.00
A-01 A01 2109 1764 18 10.49 13.39 6
A-02 AD2 2761 1410 22 13.03 16.21 6
A-03 A03 3332 1467 25 12.75 12.83 6
A-04 A04 4059 1444 18 8.95 10.15 6
A-05 A05 5376 ~ 1819 17 9.26 10.99 6
A-06 A06 6064 2303 17.5 9.38 10.66 6
A-07 AO7 6336 3305 19 9.40 10.95 6
T-01 TO1 5670 2965 28 8.39 11.69 6/4
T-02 T02 6103 2943 26 8.86 10.95 6/4
T-03 T03 6057 3290 22 7.61 9.22 6/4
T-04 TO4 5709 3264 20 7.37 9.92 6/4
7-15 T15 5840 3481 18 12.20 11.91 6/4
T-26 T26 5561 3602 18 12.78 12.66 6/4
T-27 T27 5151 3603 18.5 12.43 12.12 6/4
M-62 462 43184 1335 82 8.5 12.58 6
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EXHIBIT 3-12

WELL DATA
CHAMBERS WORKS AND NEARBY WELLS
(continued)
WELL # sqp(1) LOCATION DEPTH GRD. LEVEL CASING COMMERT
PLT. COORD ELEV MSRMT DIAM.
N E (££)2) CORR (in.)
(££)3)
M-63 463 43184 1350 36 8.6 10.05 6
M=64 464 43184 1345 15 8.6 10.72 6
M-65 465 37254 3580 83 9.0 10.96 6
M-66 466 37254 3585 50 8.9 11.09 6
M-67 467 3725% 3590 18 8.9 10.77 6
M-68 468 25154 2561 99 10.0 11.73 6
M-69 469 25044 2561 48 9.9 11.88 6
M-70 470 2493% 2564 21 10.0 11.85 6
T-10 T10 5471 3334 24 12.41 11.79 4
T-11 T11 5461 3336 52 12.41 11.94 4
T-12 T12 5442 3337 87 12.41 11.99 4
T-20 T20 5784 3590 21 12.49 11.34 4
T-21 T21 5773 3590 51 12.49 11.87 4
T-30 T30 4983 3581 24 12.28 11.57 4
T-31 T31 4978 3577 38 12.28 11.64 4
M-201 201 8017 7006 20 7.5 10.08 4
M-204 204 8160 6865 21 8.8 10.32 4
M-207 207 8225 6781 12 5.6 6.96 2
M-211 211 8419 6844 12 8.0 10.29 2 TOP PVC PIPE
M-215 215 8667 6900 21 7.1 9.44 4
M-218 218 8741 6950 20 6.7 9.14 4
M-220 220 8698 7030 21 8.2 10.00 4
M-239 239 20 10. 50 4 SEALED
M-240 240 8622 7163 20 9.1 10.89 4
M-241 241 7701 7363 20 6.8 8.21 4
M-242 242 8565 7290 20 7.9 9.35 4
M-243 243 7594 7512 20 10.6 12.64 4
M-244 244 20 4 SEALED
M-245 245 7475 7644 20 7.6 9.51 4
M-246 246 8402 7583 18 10.7 11.90 4
M-247 247 7372 7787 20 6.3 8.28 4
M-248 248 8329 7717 18 10.3 10.92 4
M-249 249 7700 7789 20 10.3 11.90 4 SEALED 10/87
M-250 250 8005 7761 20 9.0 10.78 4 SEALED 10/87
M-252 252 9041 7119 20 5.91 8.70 4 5
M-253 253 8635 6852 24 6.2 9.25 6
M-255 255 8034 6873 21 6.7 9.25 6
M-257 257 7880 7043 25 5.2 7.38 6
M-259 259 7660 7304 24 6.1 8.55 6
M-260 260 8336 7906 27.8 8.1 10.40 4/8 INST. 10/86
TEFLON
M-262 262 8080 8118 24 11.2 14.70 4/8 SEALED 10/87
M-264 264 7625 8118 27.5 10.60 13.20 4/8 SEALED 10/87
M-265 265 7370 8030 21.5 7.8 11.30 4/8 INST. 10/86
TEFLON
M-266 266 8080 8167 4/6 INSTALLED
10/87
M-268 268 7625 8167 4/6 INSTALLED
10/87
T22-MO1B 8541 8120 30 9.0 11.23 4 517-1.0 to -
6.
T23-MO1B 9300 8095 30 5.9 8.41 4 SI -3.6 to -
9.3
P27-MO1B 10620 6990 35 14.5 16.83 4 SI 1.5 to -
4.2
T22-M01C 8546 8126 75 8.4 10. 84 4 SI -53.3
to -59.0
T23-M01C 9292 8102 75 5.7 7.82 4 SI -54.3
to -60.0
P27-MO1C 10627 6984 80 14.6 16.66 4 SI -46.6
to =52.2
Q23-Mo1C 9053 7112 80 6.0 7.45 4 SI -62.9
to ~-57.3
R28-MO1B 11100 7580 35 8.1 10.06 4 SI -18.9
to -24.6
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EXHIBIT 3-12

WELL DATA
CHAMBERS WORKS AND NEARBY WELLS
- (continued)
WELL # smqp(1) LOCATION DEPTH GRD. LEVEL CASING COMMENT
PLT. COORD ELEV MSRMT DIAM.
N E (£8){2) CORR (in.)
(ft)ta)
R28-MO1C 11112 7567 80 7.8 11.15 4 SI -65.2
' to =70.3
S27-MO1B 10447 8144 35 4.1 6.09 4 SI -5.9 to -
10.9
S27-M01C 10445 8135 80 4.6 7.43 4 SI -34.6
to =40.3
M-291 291 8061 6965 70 9.4 11.46 6
M-292 292 8444 7607 64 9.4 11.66 6
M-293 293 7496 7545 54 5.7 8.19 6
Carneys Point
CP-1(R) WP-1 6600 7225 199 4,82 4,97 12
CP-2(R) WP-2 228 11.37 12.57 12
CP-3 WP-3 104 11.39 12 MONITOR ONLY
CP-4(R) WP=4 6625 7120 89 5.67 617 12
CP-5 WP-5 8000 9100 80 8.21 12 MONITOR ONLY
CP-6(R) WP-6 8000 9100 185 8.20 12/18 MONITOR ONLY
CP-6-1(R) 8000 9100 180 8.20 11.38 4 OBSERVATION
WELL
CP-7(R) WP=7 429 15.23 15.67 12/18
RANNEY WP-8 52 17 .17 Y7.1% 12
Atlantic Electric (off plant)
AE-2(R) WE=2 184 10.0 18.87
AE-3(R) WE-3 185 9.9 19.36
AE-5(R) WE-5 169 11.5 13.66
AE-6(R) WE=-6 188 8.0 13.09
PV-1(R) WV=-1 240
PV-3(R) WV-3 103
PV=-4(R) WV=4 137
PV-5(R) WV-5 125
PG-1(R) WG-1 350
Courses Landin off plant
CL-1(R) WL-1 599 10.0 12.34 12/18
CL-2(R) WL-2 637 10.8 12.51 12/18
CL-3(R) WL-3 458 12.3 14.27 12/18
CL-1A(R) 613 25.36 2 OBSERVATION
WELL
CL-1B(R) 517 24,28 20BSERVATION
WELL
CL~1C(R) 415 24.63 20BSERVATION
WELL
CL-2A(R) 593 28.07 20BSERVATION
WELL
CL-2B(R) 544 27.61 20BSERVATION
WELL
CL-2C(R) 445 27.04 20BSERVATION
WELL
CL-3A(R) 578 33.39 20BSERVATION
WELL
CL-3B(R) 512 34,12 20BSERVATION
WELL
CL-3C(R) 385 33.66 20BSERVATION
WELL
CL-4A(R) 644 46,75 20BSERVATION
WELL
CL-4B(R) 561 47.07 20BSERVATION
WELL
CL-4C(R) 440" 46.68 20BSERVATION
WELL
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EXHIBIT 3-12

3-25

WELL DATA
CHAMBERS WORKS AND NEARBY WELLS
(continued)
WELL # sp(1) LOCATION DEPTH GRD. LEVEL CASING COMMENT
FLT. COORD ELEV MSRMT DIAM.
N E (££)12) CORR (in.)
(££)(3)
Proposed Secure Landfill
P29-M01B 11211 6846 33 12 13.74 4 SI 28-33
P29-M01C 11221 6834  75.3 12 13.75 4 SI 70-75
Q30-MO1B 11704 7099 30 10.8 12.49 4 SI 25-30
Q30-M01C 11694 7109 69 10.8 12.36 4 SI 64-69
R26-M01B 10180 7675
R28-M02B 10831 7418 41 10.6 11.03 4 SI 36-41
R28-M01C 10829 7428  74.8 10.4 12.16 4 SI 70-75
R31-M01B 12176 7350 32 9.3 11.57 4 SI 27-32
R31-M01C 12187 7357 64 9.1 10.90 4 SI 59-64
S27-M02B 10565 7800  29.5 7.2 9.11 4 SI 24-29
§27-M02C 10570 7800  63.0 7.0 9.13 4 SI 57-63
S32-M02B 12425 8021  39.3 9.5 10.95 4 SI 34-39
S32-M02C 12437 8024 69 9.0 10.52 4 SI 64-69
S32-M01B 12500 7768 29.3 8.6 9.53 4 ST 24-29
S32-M01C 12499 7777 58.8 8.4 9.70 4 SI 54-59
T28-M01B 11151 8208 19.5 4.7 7.89 4 ST 14-19
T28-M0O1C 11153 8199  50.0 4.8 7.95 4 SI 45-50
T29-M01B 11590 8295 .
T29-M01C 11595 8295
T31-MO1B 12116 8254  33.8 5.7 7.97 4 SI 29-34
T31-M01C 12118 8266  56.5 6.2 7.86 4 SI 51-56
Proposed Incineratox
M15-MO1B 5825 5600 40 4.6 6.53 4 IW-1s; SI -5.4 to -11.1
M15-M01C 5834 5607 75 4.9 7.18 4 IW-1d; SI -45.6 to -51.3
L15-M01B 5722 5197 40 7.4 9.264 4 IW-2s; SI 2.6 to -8.27
L15-M01C 5715 5196 75 7.4 9.57 4 IW-2d; SI -33.9 to -39.6
K17-MO1B 6480 4773 30 4.5 7.02 4 IW-3s; SI -18.3 to -20.7
K17-M01C 6486 4763 75 b4 6.46 4 IW-3d; SI -45.4 to -51.1
L16-MO1B 6349 5248 30 3.6 5.90 4 IW-4; SI =19.4 to -25.1
M15-M02B 5709 5464 40 7.5 9.77 4 IW-5; SI -15.5 to -21.2
"H17-M01B 6550 3646 30 10.9 13.80 4 IW-6s; SI -12.9 to -18.6
H17-M01C 6548 3642 45 10.8 12.94 4 IW-6m; SI =24.2 to -29.2
J17-M01B 6549 4152 30 11.1 13.74 4 IW-7; SI -8.4 to -13.9
H16-MO1B 6372 3561 30 8.6 10.80 4 IW-8; SI -16.0 to -21.4
L19-MO1B 7241 4971 25 12.5 16.42 4 SI =7.5 to -13.2
L19-M01C 7239 4965 50 12.5 14.91 4 SI -40.0 to -48.6



The geologic information obtained from these borings and hydraulic testing
of the subsurface (see Section 3.2.1.1) form the basis for the conceptual model
for subsurface stratigraphy and, consequently, the hydrogeologic setting. This
model was first developed by LBG and has since been refined by WCC, and is the
basis for the assumptions and boundary conditions used by WCC in their numerical
flow modeling effort that has been conducted since 1986 (see Appendix D for
discussion of WCC computer model). In short, LBG interpreted the subsurface
deposits to consist of interbedded gravelly sands, silts and clays, including
the surficial deposits (which they called glacial deposits), which form a mantle
over the Potomac Group, and the Raritan and Magothy Formations (P-R-M). Although
it was believed that the glacial deposits consist of lenses of predominantly
sandy material, interspersed with finer materials, it was demonstrated that clay-
rich layers are laterally extensive enough to affect the hydraulic behavior of
the system.

With the geologic information available from numerous logs and hydraulic
testing, LBG began to delineate the characteristics of the system. They found
the glacial deposits to contain three sandy zones (shallow, middle, and deep)
interspersed with clay-rich and silty materials. The sandy zones acted as
aquifers, often displaying semi-confined properties. They suggested that these
deposits have a contact with the shallow aquifer of the P-R-M in the neighborhood
of 100 to 120 ft below the surface. Borehole data from the drilling of well M-
91 put the bottom of the P-R-M or the depth to weathered pre-Cretaceous basement
rock at approximately 500 ft. This is consistent with the mapping work of Gill
and Farlekas (1976)'* who placed the 600 ft pre-Cretaceous bedrock contour
immediately east of the site. WCC has modified the LBG model to include an
additional perched aquifer horizon. They also believe that the zone referred
to as the deep glacial zone by LBG may actually be a shallow aquifer zone of the
P-R-M system. This interpretation puts the Shallow Raritan of LBG as the middle
aquifer of the P-R-M system and the Deep Raritan as the deep aquifer of the P-
R-M system. This characterization of the P-R-M is more consistent with other
regional interpretations of the system which delineate three aquifers within the
deposits. A correlation of the interpretations of Leggette, Brashears & Graham
and Woodward-Clyde Consultants is given below:

Woodward-Clyde Leggette, Brashears & Graham
Aquifer A (Perched Aquifer) (not recognized)
Aquifer B (Upper Pleistocene) Shallow Glacial Aquifer
Aquifer C (Lower Pleistocene) Middle Glacial Aquifer
Aquifer D (Cretaceous Aquifer #1) Deep Glacial Aquifer
Aquifer E (Cretaceous Aquifer #2) Shallow Raritan

Aquifer F (Cretaceous Aquifer #3) Deep Raritan

Historically, most of the site-specific well and boring data for Chambers
Works comes from either the area south of Henby Creek or the area immediately
adjacent to Secure Landfill "C". This information forms the basis of the
conceptual model of subsurface stratigraphy which has been extrapolated to other
areas of the Chambers Works Property. These areas include the proposed secure
landfill at the north end of the property where the Carneys Point Plant was
located until it closed in 1979. 1In general, the stratigraphic features in the
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Carneys Point area of the Chambers Works Plant are not different from those
features to the south, with surficial deposits of interbedded gravelly sands,
clays and silts. However, to verify this model of the subsurface and to provide
more detail concerning the geometries of these deposits in the Carneys Point
area, Du Pont has. completed a drilling program involving seventeen 40 to 50 ft
boreholes, and three 80 ft boreholes, and twelve test pits.

Several cross-sections of the stratigraphy at Chambers Works and nearby have
been developed from geologic logs by both Leggette, Brashears & Graham and
Woodward-Clyde Consultants. Exhibit 3-13 displays a few typical cross-sections.
Note the vertical and horizontal variability typical of alluvial deposits and
the lens-like beds. .Study of the logs and cross-sections developed by both
contractors indicates that sandy (aquifer) units that may be separated by a thick
clay-rich (confining) unit in one area may be in contact a short distance away.
However, the lateral continuity of the clayey units seems to increase with depth.
Section 3.1.2.2 provides an evaluation of the stratigraphic data obtained from
this program and an assessment of the validity of extending the stratigraphic
model developed for the southern end of the plant to this area. ICF observed
drilling activities and conducted a surface geophysical survey in this area.

B ks 22 Evaluation of Available Data

To evaluate the stratigraphic data available for the Chambers Works Plant,
ICF reviewed regional information, conducted a review of numerous stratigraphic
logs available in reports produced by LBG and WCC, observed the installation of
soil borings at the proposed secure landfill site, and conducted a geophysical
survey of that area. The geophysical survey provided an independent means to
assess the depths and extensiveness of clay or confining units.

Resistivity Survey. In an attempt to corroborate the observation well and
boring data in the area of the proposed landfill, ICF proposed a geophysical
survey at the landfill site. The site was originally located immediately
adjacent to existing Secure Landfill "C". A review of subsurface lithology and
water chemistry in this area led to ICF's choice of seismic refraction to define
the lithology. Other geophysical techniques were also considered, including
surface resistivity. Initially, surface resistivity was not recommended because
of elevated levels of total dissolved solids (TDS) in ground water from adjacent
wells. These elevated TDS levels would increase the conductivity of earth
materials, especially the sand. The lowered resistance of the sandy material
would reduce the difference or contrast between the resistance of sandy and clay-
rich materials, making it difficult to distinguish the presence of clay lenses
and layers from the surrounding sediments. In addition, the increased flow of
current in materials near the surface limits the testing of deeper materials.
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The proposed landfill site was subsequently relocated by Du Pont because of
the presence of wetlands at the original proposed location. The movement of the
proposed landfill site further northwest toward the Delaware Estuary on Carneys
Point created a slightly different enviromment for the surface geophysical
survey. The new site was a former industrial area where explosive materials had
been manufactured and tested. Buildings were located in this area and were
subsequently razed, however some of the building foundations still exist. These
building foundations presented a problem for installing the seismic refraction
source shot-holes. Also smokeless powder and other munitions had been produced
in this area, and although no evidence of explosive materials at the site has
been found, the seismic technique was not deemed appropriate without an extensive
site assessment.

Thus, the use of surface resistivity was re-evaluated for this area.
Concern focused on potentially high TDS concentrations which would mask the
detection of the clays. Du Pont water quality analyses for wells in the area
of the proposed landfill were reviewed. The TDS levels and in-situ conductivity
readings were significantly lower than those found in wells near Secure Landfill
"gh. Therefore, ICF suggested that the survey be performed using surface
resistivity techniques.

The objective of the surface resistivity survey was to define changes in
lithology of the surficial deposits, which were estimated to extend to depths
of approximately 100 feet in this area. A secondary objective was to corroborate
data obtained by Du Pont's consultant, Woodward-Clyde Consultants, through their
subsurface exploration program. Boring logs from observation wells and borings
were made available to ICF for comparison with the geophysical interpretation.

Theory Operation and Limitations. The theory of surface resistivity is
relatively simple. Four metal electrodes are pushed a few centimeters into the

earth. The arrangement of the electrodes is called an array. The array chosen
for this survey was the Schlumberger, in which the electrodes are placed in a
straight line at measured distances from each other. Exhibit 3-14 shows three
common array configurations. For the Schlumberger array, two outer electrodes
are placed at a distance (L spacing) from the center of the array, at least 3
times the spacing between the inner electrodes. A current is applied and flows
from one of the outer electrodes to the other outer electrode. These electrodes
are commonly called the current electrodes, and the two inner electrodes are
called the potential electrodes. '

The potential electrodes measure the drop in current as it flows from one
current electrode to the other. The value (amperage) of this current flow is
related to the resistance of the subsurface materials. By increasing the
distance between the current and potential electrodes, the method can be used
to measure deeper subsurface regions. Changes in resistivity can then be
associated with materials in certain settings. For example, a dry clean sand
would have a higher resistivity than a saturated sand, which in turn would have
a higher resistivity than a saturated clay. The resistivity of a subsurface
material may be calculated from voltage and current measurements with the
following formula:
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EXHIBIT 3-14 :

THREE COMMON ELECTRODE ARRANGEMENTS
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pa = K [V/I]

= a geometric factor described by {aMN [(L/MN)2 - .25])
= voltage

= current

distance of the electrode to the center point

= distance between potential electrodes

where:

EF'H<27<
I

There are two main methods used to perform resistivity surveys, profiling
and sounding. In developing profiles, the electrodes are spaced at constant
distances and the entire array is traversed along a survey line. Thus, lateral
changes in resistivity can be detected at a constant depth. In a sounding the
electrodes are moved around a stationary mid-point, which allows evaluation of
resistivity with increasing depth. Soundings were used for the survey at the
proposed landfill site.

The Abem Terrameter resistivity meter, with the ability to produce 20
milliamps of current, was used to perform the survey. Since we were attempting
to investigate depths greater than 100 feet with expected intervening clay layers
of low resistance, to supplement the current of the Terrameter, a booster unit
with the capacity to increase the current to 500 milliamps, was used.

The Abem directly measures the resistance, V/I, and uses signal stacking to
constantly update the resistance readings through a predetermined number of
measurement cycles. This allows the operator to measure resistance at greater
depths using a relatively low current. The operator selects a reading during
the measurement cycle, usually based on successive readings remaining constant.
The reading is then used to determine the apparent resistivity at the particular
spacing of the electrodes. The inner potential electrodes are only moved when
the resistance becomes too small to be measured accurately. To compensate for
any possible changes in lateral resistivity near the surface, the spacing between
the current electrodes are reduced by at least two previously measured spacings.
Measurements are then taken, overlapping the previous measurements at the smaller
spacing between the potential electrodes with the successive measurements at a
larger spacing.

Field Procedures - Resistivity Soundings. The first step in performing
the geophysical survey was to establish a surface grid over the approximate 25

acre area of the proposed landfill. The grid was constructed by using standard
surveying techniques and grid points were placed on 200 foot centers. This grid
spacing was selected to allow coverage of expected changes in lateral lithology,
which were presumed to be the intervening clay layers overlying the P-R-M system.
The intervening clay layers had been mapped by previous investigations performed
by LBG and WCC in areas south and east of the proposed landfill site. These clay
layers were initially assumed to be of similar lateral extent in this area.
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A total of 39 sounding locations were explored. Not all of the soundings
reached the exploration depth of approximately 100 feet because 1) a maximum L-
spacing could not be achieved due to barriers (i.e., water bodies) and 2) clay
‘lenses of sufficiently low resistance above the P-R-M System caused the injected
current to flow readily in the clay and not penetrate to greater depths. At a
few grid points, the measurements for some spacings could not be made because
of surface water or impervious materials (asphalt or concrete) on the surface.
In most areas holes were drilled through the surface to facilitate electrode
insertion to the subsurface.

The soundings were performed at each grid point and all resistivity values
were assumed to reflect subsurface materials at that point. The electrode arrays
were placed along the grid lines, and electrode positions verified. If the
resistivity values measured were too small and considered inaccurate, the
potential electrode spacing was increased and the measurement repeated. Measured
values were recorded on a form, which contained the location of the sounding on
the grid, the orientation of the electrode array (nmorth, south, east and west),
current and potential electrode spacings, resistivity values, and any notes
concerning the site which may affect the readings. Current at 200 milliamps was
applied to the outer electrodes since this value was the maximum current that
could be caused to flow into the subsurface at this particular site, due to the
contact resistance at the electrodes.

The apparent resistivity was then calculated using the formula provided
above. The apparent resistivity can be defined as that combination of the
potential, current, and electrode geometric factors which would equal the true
resistivity of the earth if it were uniform. In effect, the measurements were
normalized to a uniform earth. Any observed variations in the measurements,
therefore, can be interpreted as deviations from a uniform earth, and represent
the geological target of the resistivity survey.

Stratigraphic Interpretation. To interpret resistivity data, ICF used a
software program known as RESIX developed by Interpex, Golden, Colorado. This
program can be used to analyze resistivity data using a variety of electrode
arrays. The data can then be modeled and the results interpreted.  All
resistivity sounding data were analyzed using this software.

The following conclusions concerning the stratigraphy at the proposed
landfill were based on the results of the resistivity survey, observation of soil
boring installation, and review of WCC and LBG reports:

° In general, the surficial deposits do not have continuous clay-rich
(confining) layers and may be better characterized as a single
hydraulically-connected unit; and

° The existence of laterally extensive clay-rich units at depths
generally greater than 100 feet is confirmed.
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ICF used borehole geophysical log data gathered by LBG on wells No. M-91 and
M-93 located in the eastern portion of the property to calibrate the
interpretations. These geophysical logs were used to assign resistivity ranges
to certain materials, and the following ranges were used to interpret the
resistivity sounding data:

Ohms Description

0 - 50 Clay
50 - 80 Sandy Clay
80 - 120 Silty Sand
>120 Sand

These basic descriptions are necessary because interstitial water chemistry
is not completely known in this area, especially in the vertical dimension. As
previously mentioned the water chemistry can seriously affect resistivity values.
By using resistivity ranges and general lithologic descriptions, we believe that
any apparent inconsistencies caused by water chemistry differences can be
overcome without reducing our ability to identify lithologic differences.

A review of the sounding data indicates a wide range of resistivity, with
some fairly low (10 ohm-feet) readings measured at depth. We believe that these
low readings are due to the material (saturated clay) and elevated concentrations
of TDS possibly caused by the intrusion of the Delaware River. The data
interpretation was made using the resistivity ranges mentioned above. Exhibit
3-15 presents the interpretations made regarding the depth and thickness of
significant clay units.

The interpretation of the resistivity sounding data was compared with the
interpretation of WCC that describes three separate surficial aquifers beneath
the new landfill site. The resistivity soundings do not indicate such clearly
defined zones in the proposed landfill area. The resistivity data generally
indicate a 3 or 4 layer system, but the locations of the sand and clay layers
do not appear to be continuous laterally or vertically. The soundings indicate
that subsurface materials containing significant amounts of silts and clays may
exist at depths ranging from 16 to 100 feet in some areas of the proposed
landfill. At other sounding locations the materials appear to have less silt
and clay to depths of approximately 100 feet, where fine materials are
consistently encountered. There is a lot of wvariability in depth of the
interpreted clay layers and their thicknesses. We were unable to make any
substantial correlation of interpreted lithology for a sufficient number of
soundings. A review of the geophysical borehole logs prepared by LBG indicates
that the clear cut change in lithology may not exist, electrically.
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EXHIBIT 3-15

DEPTHS OF SIGNIFICANT CLAY UNITS

Sounding Depth (ft) from surface *

13.7 - 31.4, 50.6+
4, 4+

30.1+

97.8+

60.2 - 93.1

28 .4+

4.7 - 51.4, 127.8+
4.6 - 8.2, 24.2+
0.0 - 1.0, 9.8+
14.2 - 37.0+

2.9 - 28.7+

0.0 - 9.3, 55.4+
None Detected

2.3 - 4.9, 24.7+

>
§ o 8 @8 0 8 ©o 8 @

- 89.1+
- 38.2 - 70.2
- 7.5 - 15.1, 33.4
- 37.6+ °
- 28.4 - 82.4
10.2+
- 0.0 - 0.6, 8.9 - 68.3+
- 38.0 - 67.5+

1.9 - 7.2, 26.9 - 88.7+
0.9 -1.5, 6.0 - 22,4+
16.2 - 100.4

0.0 -1.3, 108.3+

h.3 - 12.2, 37.5%

3.4 - 8.6, 24.6+

Not surveyed

97,3+

114.5+

0.9 = 15.9

Not Surveyed

1.4 - 15.3, 151.4+
Not Surveyed

] ] ] 1) 0 [] ] ] [ ] ]

0
FUGOPUSNPLPUOONWPAUGORNWPRPRUOANNWPUONNWPRAUGANND WS WU

I rrooaO0dOdEREOEEEEOODDODOOOOOOO OO W W E W
0

s 30.2 - 78.7+
- 2.7 - 20.6, 24.4+
= 1.9 = 3,24

(+) Symbol denotes that material below this depth had a low resistivity causing no
exploration below this depth.
(*) Not corrected for elevation.
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Our interpretation is further supported by slug test data from the WGC
report entitled "Supplemental Report Geotechnical/Hydrological Investigation
Proposed New Secure Landfill" dated April 19, 1989. Slug tests were performed
in the B and C zone aquifers in the area of the proposed landfill. WCC reports
that in the B aquifer, hydraulic conductivities varied between 7.1 x 10°® ft/sec
to 1.0 x 1072 ft/sec (silty sand to gravel) and in the C aquifer the hydraulic
conductivities varied from 3.5 x 107® ft/sec to 1.7 x 1073 ft/sec (sand to
gravel). This represents a large range, especially for the B aquifer. WCC
excluded the greater hydraulic conductivity value in the C aquifer based on
"uncharacteristically slow" results for the logged soil type. We cannot comment
on this exclusion since we did not perform any geophysical soundings in the
vicinity of this well (X27-MO1C). However, we believe that the variability of
the slug test results in the B aquifer is supported by our findings of
variability in the resistivity values in this zone. It does appear, however,
that the C zone materials are generally more consistent as interpreted from the
resistivity soundings.

- 3.1.3 Topography

The proposed landfill and incinerator units are located on the surficial
exposures and Holocene and Pleistocene-age deposits within the 100-year
floodplain of the Delaware River Estuary. During the Holocene, Pleistocene
surficial materials were reworked to some degree by both daily and extreme
fluvial and tidal activity in the Delaware River Estuary, the processes of soil
development, bioturbation, and man's activities. It is these processes that are
responsible for the final form and geometry of the floodplain today.
Accordingly, the surrounding topography is gently rolling, with elevations
ranging from approximately +3 feet National Geodetic Vertical Datum (NGVD) to
approximately +85 feet NGVD. The high elevations tend to be isolated areas, with
the typical elevation ranging from 10 to 20 feet. Some naturally low-lying areas
contain fill deposits reaching elevations greater than +8.5 feet. Bedrock
outcrops do not occur on the floodplain in the vicinity of the proposed landfill
and incinerator, and thus, topographic features are likely attributable to
irregular fluvial/tidal, glacial outwash, and fill deposits, and differential
erosion.

3.1.4 Soils

Based on information obtained from the 1969 Soil Survey of Salem County,
New Jersey'’, the soils underneath and surrounding the Chamber Works property
consist primarily of two types: Mattapex silt loam and made land (from dredged
river materials). Where these two soil types are not present, the area consists
of freshwater marsh sediments.

The Mattapex series consists of moderately well drained, slowly permeable
soils that are silty in the upper 30 inches and have a high water-holding
capacity. Organic matter content and natural fertility are moderate for these
soils, and frost heaving is severe. The water table rises to within 2-3 feet
of the surface during the late winter and spring, as well as during wet periods
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of the summer. These soils developed in a silty mantle deposited over partly
weathered beds of coarse sediments, and have slopes of two to five percent.

The man-made fill, which underlies the bulk of the Chamber Works property,
is composed of materials (ranging from clay to boulders) that were dredged from
the Delaware River and its tributaries. Deposits of silt, very fine sand, and
clay make up the bulk of the made land deposits. These fill materials range
from 10 to 20 feet in thickness and are characterized by low organic-matter
content, high water-holding capacity, moderately low permeability, and severe
frost heaving. Foundations built in this soil are likely to be relatively
unstable, and the soil is subject to wind erosion. In areas where it is
determined that subsurface materials are unstable, Du Pont builds structures on
pilings.

3.2 HYDROLOGY AND WATER QUALITY

The hydrology and quality of surface and ground water in the vicinity of the
Chambers Works Property are affected by several processes. The more important
processes include the estuarine mixing of surface water from marine and non-
marine sources (additional information on this topic is provided in Section
3.4.2), the subsequent mixing of this estuary water with the ground water of the
Pleistocene aquifer system and its transmission into the P-R-M aquifer system,
or the discharge of water from the Pleistocene aquifer system, and the
anthropogenic input of contaminants and physical modifications to the system
caused by human activities.

The sections that follow describe the unconfined and confined aquifer
systems at the scale of Salem County and, in some cases, regionally. Site data
concerning past modifications of the natural system in the Chambers Works area
are presented. The details of the stratigraphy of both the P-R-M system and the
Pleistocene system and how they affect the dynamics of ground-water flow are
discussed. This section also contains data specific to the Chambers Works
Property, a review of field studies and modeling that Du Pont has conducted to
better understand the dynamics of the flow at Chambers Works, and results of
studies that ICF has conducted to validate Du Pont's field investigations.
Appendix A contains a bibliography of additional pertinent empirical information
on the geology and hydrology of the Coastal Plain.

3.2.1 Ground Water Uses and Quality

The ground-water hydrology of the area of Deepwater and the Du Pont Chambers
Works Property consists of the confined, regional aquifer system formed by the
Potomac Group and the Raritan and Magothy Formations (P-R-M aquifer), in
conjunction with the 1localized aquifers of surficial Pleistocene/Holocene
sediments that were deposited during and after the Ice Ages of the Quaternary.

The P-R-M system is the most heavily pumped, confined, Coastal Plain aquifer
and represents 60 percent of the total pumpage from the Coastal Plain.'®
However, the P-R-M is not the primary source of water for every county. Exhibit
3-16 presents data concerning water withdrawals from the Coastal Plain aquifers

3-37



*Mgal/d = millions of gallons per day; gal/min = gallons per minute; ft = feet.

EXHIBIT 3-16*

WATER WITHDRAWALS AND WELL CHARACTERISTICS

Aquifer name and
description

Aquifer

with- Well characteristics

drawals
in 1980 Common
(Mgal/d)* Range

Coastal Plain aquifers:
Kirkwood-Cohansey aquifer
system: Sand, quartz, fine
to coarse grained, pebbly;
local clay beds.

Atlantic City 800-foot sand:
Sand, quartz, medium to
coarse grained, gravel,
fragmented shell material,
Confined.

Wenonah-Mount Laurel:
Sand, quartz, slightly
glauconitic, very fine to
coarse grained, layers of
shells. Confined.

Englishtown aquifer: Sand

quacrtz, fine to medium

grained, local clay beds.
“ined.

Potomac-Raritan-Magothy
agquifer system: Alternating
layers of sand, gravel,
slit, and clay. Confined.

Unconfined.

Depth (ft)*

Yield (gal/min)*

Common May

Range Exceed

Remarks

70 20-350

20 450-950

5 50-600

12 50-1,000

243 50-1,800

50-1,000 1,500

600-800 1,000

50-250 500

300-500 1,000

500-1,000 2,000

Ground water occurs generally under water-
table conditions. Aquifer system extends
from southern Monmouth County to Delaware
Bay and from 12 mi. southeast of the
Delaware River to the Atlantic Ocean.
Aquifer thickness can exceed 350 ft.
Brickish and salty water may occur in
coastal areas.

Principal confined artesian aquifer supply-
ing water along the barrier beaches in Cape
May, Atlantic, and Ocean Counties. Aquifer
thickness generally ranges between 100 and
150 ft. Water quality suitable for most
uses.

Important confined aquifer in the northeast
and southwest part of the Coastal Plain.
Aquifer thickness generally range between 60
and 120 ft. Water quality suitable for most
purposes.

Important source of water for Ocean and
Monmouth Counties. Confined aquifer thick-

ness generally ranges between 60 and 140 ft.
Excellent water quality.

Highly productive and most used confined
aquifer in the Coastal Plain. Aquifer
system extends throughout Coastal Plain

and attains maximum thickness of 4,100 ft.
Includes two aquifers in northern Coastal
Plain: Farrington and Old Bridge aquifers.
Salty water increases with depth and in
downdip direction. Excellent water quality
but large iron concentrations in some areas.

2U.S. Geological Survey, 1984, National Water Summary, Hydrologic Events,
Selected Water-Quality Trends, and Ground Water Resources: U.S.
Geological Survey Water-Supply Paper 2275.
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in 1980, in addition to information concerning the typical completion depths of
wells, their individual yields, and the dominant source of water for Coastal
Plain counties in New Jersey. Between the period of 1956 and 1980, the
withdrawals from the P-R-M system have more than doubled from 120 Mgal/day to
about 243 Mgal/day'’. Over this time period, the water levels in the system have
declined dramatically. The Delaware River Basin Commission reports that in
Camden County, cones of depression from heavy pumping have lowered the hydraulic
heads approximately 80 feet below sea level and that in the vicinity of
Wilmington and Penns Grove, New Jersey "heads have been lowered to 50 to 100
feet below sea level at specific well fields."!® 1In Salem County, yields from
the P-R-M as high as 860 gpm have been reported.®’

Fusillo and Voronin (1981)2° conducted chemical analyses of 262 wells
tapping the P-R-M aquifer system from Trenton to Pennsville, New Jersey.
Exhibits 3-17 and 3-18 show a summary of the results of their analyses for both
dissolved inorganic parameters and volatile organic compounds, respectively.
The data for the inorganic parameters show a wide range of values. Specific
conductance ranged from 39 to 4200 micromhos, with a median of 246, and chloride
concentrations ranged from less than 1 mg/L to 810 mg/L, but the median
concentration was only 15 mg/L. Other ions showed similar ranges, with iron
exhibiting the widest range in concentration.

Shaefer (1983)2! sampled 202 wells in the Coastal Plain for chloride. These
wells were screened in 13 different aquifers in eight counties including Salem
County. This work augments the work of Gill and Farlekas (1976)%%* which
documents the movement of intruding saltwater by mapping the 250 mg/L liter
chloride line in the P-R-M aquifer. The results from 24 well samples taken in
Salem County from the P-R-M system indicated a range from 8.4 to 210 mg/L. 1In
general, this is consistent with the past investigation; however, five wells,
including Du Pont Drinkwater 8, had record high concentrations. The Du Pont well
had a concentration of 64 mg/l. This level, although high, does not approach
the 250 mg/L drinking water standard. The other wells with highs were generally
located along the Delaware Estuary. It is possible that the increased chloride
concentration is the result of recharge from the Delaware Estuary and not the
up-dip intrusion of the salt-wedge in the P-R-M aquifer from the southeast.
Exhibit 3-19 shows the typical characteristics of the salt-wedge along an
approximately 50-mile transect from the Delaware River east. In fact, the
digital simulations of the P-R-M system by Luzier (1980)2% indicate that the
heavy pumping of the system along an axis from Trenton-Philadelphia-Wilmington
may be inducing recharge of water with 250 to 3000 mg/l chloride concentration
from the Delaware Estuary into the system in addition to promoting the movement
of the salt wedge landward and up-dip.

The following section focuses on the site-specific hydrogeology of the
Chambers Works. In particular, the hydrogeologic information that has been
developed over the past 20 years is considered. This is the best information
available to characterize the hydraulic characteristics of the surficial deposits
and, consequently, to assess the potential for contaminant movement into the
regional system. Following the discussion of hydrogeology the topic of ground
water quality will again be considered.
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EXHIBIT 3-17°

MINIMUM, MEDIAN, AND MAXIMUM VALUES OF PHYSICAL AND
DISSOLVED CHEMICAL PARAMETERS IN WELLS SAMPLED

Concentrations in milligrams per liter, except as noted

Parameter Minimum Median  Maximum
Temperature (°C) 12.7 14.5 26.0
Specific conductance (umhos/cm) 39 246 4200
pH 4.4 6.6 8.3
Carbon dioxide 0 31 616
Alkalinity (as CaCoj) 0 76 1580
Nitrogen, NO, + NO, 0 .03 18
Phosphorus, orthophosphate 0 401 .84
Organic carbon 0 1.7 108
Hardness (as CaCOj3) 0 60 570
Hardness, noncarbonate (as CaCOj) 0 0 230
Calcium i 16 118
Magnesium vl 4.7 100
Sodium 1.8 14 670
Potassium +3 4.4 100
Chloride .8 15 810
Sulfate 0 18 770
Bicarbonate (as HCOjy) 0 93 1930
Silica (as Si0,) 0 9.5 53
Barium (ug/L) <2 70 410
Beryllium (ug/L) <1 <l 8
Cadmium (ug/L) <1 2 22
Cobalt (ug/L) <3 <3 240
Copper (ug/L) <10 <10 930
Iron (ug/L) 3 1400 79000
Lead (ug/L) <10 <10 47
Lithium (ug/L) <4 7 68
Manganese (ug/L) <1 71 15000
Molybdenum (ug/L) <10 <10 60
Strontium (ug/L) <1 300 4400
Vanadium (ug/L) <6 <6 20
Zinc (ug/L) <4 9 600
Dissolved solids 25 148 2200

8Fusillo, T.V. and Voronin, L.M., 1981, Water-Quality Data for the
Potomac-Raritan-Magothy Aquifer System, Trenton to Pennsville, New
Jersey, 1980. U.S. Geological Survey Open-File Report 81-81l4.
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EXHIBIT 3-18°

VOLATILE ORGANIC COMPOUNDS AND MAXIMUM DETECTED
CONCENTRATIONS IN WELLS SAMPLED

Maximum
Number of wells concentration
with detectable detected
Compound concentrations (ug/L)
Benzene 18 1960
Chloroform 4 70
1, 1-Dichloroethylene 12 670
1, 2-(Trans)-Dichloroethylene 4 68
Methylene chloride 3 22
Tetrachloroethylene 12 335
Toluene 15 10
1, 1,2-Trichloroethane 3 90
Trichloroethylene 24 472
One or more compounds 46 (19 percent of 246 wells-
' sampled)
a Fusillo, T.V. and Voronin, L.M., 1981, Water-Quality Data for the

Potomac-Raritan-Magothy Aquifer System, Trenton to Pennsville, New
Jersey, 1980. U.S. Geological Survey Open-File Report 81-814.
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EXHIBIT 3-19%

OF CHLORIDE IN THE POTOMAC-RARITAN-MAGOTHY AQUIFER SYSTEM
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a1uzier, J.E., 1980, Digital-simulation and Projection of Head Changes in
the Potomac-Raritan-Magothy Aquifer System, Coastal Plain, New Jersey:
U.S. Geological Survey Water-Resources Investigations 80-11, 72 p.
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S 7 W | Chambers Works Hydrogeology

Since the early 1970's a large amount of work has been conducted in several
areas of the Chambers Works property to define the characteristics of the
hydrogeologic system. These investigations were initially conducted to determine
the source of drinking water well contamination. Leggette, Brashears & Graham
(LBG) conducted the initial assessment and in 1970 recommended that Du Pont
install an interceptor well system to stop contamination from reaching the
P-R-M system. By 1971, Du Pont had an interceptor well system installed and
began pumping and treating ground water, This system presently pumps
approximately 2 million gallons per day. This volume is fed through the WWTP
and becomes part of the 40 million gallons of treated waste water released to
the Delaware Estuary in accordance with Du Pont's New Jersey Pollutant Discharge
Elimination System (NJPDES) Discharge to Surface Water (DSW) permit issued
pursuant to NJAC 7:14A-1 et seq.

The subsurface investigations that LBG conducted, represent some of the
first definitive work describing the hydrogeologic system of the Chambers Works
area. Their work demonstrated that the surficial system and the P-R-M system
are connected to some degree. Following the installation of interceptor wells,
observations were made of the effect that these wells were having on the flow
regime both aerially and at a variety of depths in various parts of the property.
These observations, in conjunction with information from drilling logs, led LBG
and Woodward-Clyde Consultants (WCC) to the conclusion that. the surficial
deposits act as a multi-aquifer system. LBG characterized the surficial or
glacial system as containing an upper, a middle and deep aquifer unit with
intervening confining units. The P-R-M system, referred to as the Raritan by
LBG, was characterized as having a shallow and deep aquifer beneath the site.
WCC have further developed the stratigraphy of the site as consisting of six
layers. Exhibit 3-20 shows a typical stratigraphic column developed by WCC for
the Chambers Works area. The deep P-R-M system at depths generally in excess
of 400 feet is referred to as Aquifer F. Section 3.1.2.1 describes the
similarities and differences between LBG's and WCC interpretation of the systems.

The stratigraphic cross-sections compiled over several years by both LBG and
WCC, represent a large volume of borehole geologic data. This information is
often used directly to construct the hydrogeologic framework of the subsurface.
However, this type of direct extrapolation may lead to problems since boreholes
only expose a sliver of subsurface stratigraphic information. To illustrate
why this can be a problem, in a simple system in which interbedded sand and clays
occur in expansive horizontal layers, it is likely that sand layers bounded by
clays represent confined or, at least, semi-confined aquifers. However, this
ideal case assumes that the deposits are very uniform and the layers are
continuous. This is seldom ‘the case, particularly in deposits that are of
fluvial origin (produced by rivers). 1In fact, the layers in these deposits are
more often lens-shaped, which means that a clay or clay-rich layer exposed in
a borehole may thicken or thin markedly in any direction away from a borehole
and may possibly pinch out.
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EXHIBIT 3-20

TYPICAL HYDROSTRATIGRAPHIC SECTION

GROUND
(///////SURFACE
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Therefore; clay materials appearing in borehole logs in interbedded fluvial
deposits are not necessarily acting as confining units. The variability of these
deposits becomes evident if a large number of boreholes are drilled and attempts
to correlate individual layers are made. However, the fact that the beds in
these deposits thicken and thin and may pinch out does not preclude the
possibility that the package of sediments may act as a multi-layered aquifer
system.

LBG recognized this problem early in their investigations and conducted
aquifer tests to determine how the subsurface materials behave hydraulically.
Hydraulic testing not only allows the characterization of the hydraulic
properties of the media but it also provides valuable information that, in
conjunction with borehole geologic logs, allows the investigator to develop a
good conceptual model of subsurface stratigraphy and hydrogeology. LBG conducted
aquifer tests to evaluate how these materials behave and consequently recognized
three aquifer zones in the surficial deposits.

Exhibit 3-21 provides a summary of the pump tests that have been conducted
at Chambers Works since 1970. Included in this summary are 9 large-scale (300-
900 gpm pumping rates at individual wells) pump tests, primarily at wells
intersecting and screened in the middle and deep (C & D) zones of the subsurface
materials. These tests have been followed in recent years by a number of small-
scale, short duration tests at wells completed in the B zone.

In a the report entitled "Information Required by USEPA Regarding Section
3005(j) of HSWA"2*, LBG came to the following conclusions from the hydraulic
data generated by the pump tests conducted at M-101, INT-102, and INT-108:

° Pumping in the middle zone, from INT-102, causes substantial drawdown
in both the middle and shallow zones and considerably less drawdown in
the deep zone within 500 feet of the well;

° Beyond 500 feet, the middle and deep =zones react similarly while
considerably less drawdown is experienced in the shallow zone;

°® INT-102 is effective in containing and removing contaminated ground
water from the entire glacial aquifer within the radius of about 1500
ft:

° Pumping of M-101, screened in the deep glacial or D zone, caused

substantial drawdown in this zone for a radius of 1500 to 2500 feet
from the well;

® Pumping of INT-108, screened in the middle and deep glacial (C and D)
zones, caused little or no effect on the shallow glacial (B) zone,
therefore, a laterally continuous confining unit must exist between the
B and C zones in the vicinity of INT-108;

° In addition, the test at INT-108 indicated that the middle and deep
zones are very complex; and
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EXHIBIT 3-21

SUMMARY OF PUMP TESTS CONDUCTED

= PUMP TESTS
Pumped Date Test Length Discharge Zones Storage T®
Well Conducted  of Test (gal/min) Screened Coeff. (ft?/sec)
M-101 July/Aug 1970 8 days 400 gpm deep (D)? 167 1x1072
INT-102 May/June 1970 10 days 900 gpm middle (C) 1072 5x1072
INT-103 Dec. 1972 2 days 600 gpm mid. & dp (C&D) 1073 1x107!
INT-104 Sept. 1972 2 days 800 gpm mid. & dp (C&D) 1073 1x107t
INT-105 -Aug. 1972 2 days 600 gpm mid. & dp (C&D) 1072 1x107*
INT-106 April 1971 3 days 750 gpm mid., & dp (C&D) 1072 8x1072
INT-107 Dec. 1972 4 days 300 gpm mid. & dp (C&D) 1672 1x107%
INT-108 Jan. 1985 6 days 700 gpm mid. & dp (C&D) ip™® 1x107t
R-5 Feb/Mar 1970 10 days 500 gpm mid. & dp (C&D) 6x1072
AO-1 June 1986 4 hours 6.25 Upper (B) -- 4x107%
AO-2 June 1986 22 hours 17.5 Upper (B) -- 5x107°
AO-3 June 1986 4 hours 17.5/22 Upper (B) -- 4x1072
AO-4 June 1986 24 hours 3.75 Upper (B) - -- 2x107*
AO-5 June 1986 4 hours 18 Upper (B) -- 2x1072
AO-6 June 1986 22 hours 13 Upper (B) -- 7x1073
AO-7 June 1986 4 hours 10.3 Upper (B) -- 3%1073
TO-4 Apr. 1987 1 hour 0.4 Upper (B) .- 1x107*
WG May 1988 1 hour 30 Upper (B) 1074 2x1072

% Transmissivity.
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o INT-108 is very effective at removing contamination from the surficial
deposits for the radius of a mile from the well.

Exhibit 3-22 presents the aquifer hydraulic characteristics derived at
several monitoring locations from these pump tests. Using the pumping tests
coupled with well and boring logs, LBG was able to develop a stratigraphy for
the glacial aquifer that consisted of a complex system of lens-shaped
stratifications with sediment types ranging in diameter from 6 inch (gravel) down
to clay- and silt-sized fractions. Results of the other pumping tests led LBG
to the following additional conclusions about the stratigraphy in the area south
of Henby Creek:

° The continuity of the middle (C zone) and deep (D zone) glacial zones
appears to be good across the site; however, there was insufficient
data available to characterize the shallow (B) zone:

° The shallow (B) zone in part of the western plant area may be separated
from the shallow zone in the eastern portion of the plant;

° The confining layers between the shallow and middle zones and the
middle and deep zones in the eastern part of the plant are definitely
lens-shaped; and

° In the western part of the plant, shallow (B) and middle (C) =zones
are separated by a confining horizon that is less lens-shaped than in
the east and may, in fact, be a fairly continuous unit.

In the last few years, WCC has conducted a number of single well tests to
determine the hydraulic characteristic of the A, B, and C zones of the surficial
aquifer system at points south of Henby Creek and adjacent to Secure Landfill
"C". Exhibit 3-23 summarizes the results of these tests. Note that a few of
these rising and falling head tests were conducted during the summer of 1988 in
the wvicinity of the proposed incinerator complex. In addition, estimates of
hydraulic parameters have been made through the analyses of soil characteristics
in the areas of the proposed incinerator and secure landfill units. Exhibit
3-24 contains the estimates resulting from these analyses which focused on
characterizing the B zone.

Exhibit 3-25 contains a summary of the ranges in aquifer hydraulic
parameters for the A, B, and C zones. It is important to note that wvirtually
all of the data presented concerning aquifer hydraulic parameters come from the
area south of Henby Creek and the area adjacent to Secure Landfill "C". For the
most part, there have not been any test data, other than the estimates made from
soil characteristics, available for the area. The interpretations of the system
in that area have been derived from geologic logs and extrapolation of
information developed for the areas to the south. However, recently (April and
May, 1989) WCC conducted slug tests in the landfill area for Zones B and C. The
results of these tests are included in Exhibit 3-26.
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EXHIBIT 3-22

AQUIFER HYDRAULIC PARAMETERS DERIVED
= FROM THREE PUMP TESTS

Pump Test at INT-102% Pump Test at INT-101P Pump Test at INT-108°
(May 1970) (July 1970) (January 1985)
Well T Stor. Well T Stor. Well T Stor.
ft2/sec) Coeff. (ft?/sec) Coeff. (ft?/sec) Coeff.
M-28 3.3 x 107 1,3x1073 ¥27 3.6 x 102 6.9%x107° M-65 6.8 x 1072 2.0x107*
M-15 1.1 x 107! 9.2x10™2 M-15A 3.1 x 1072 2.4x10™* M-66 5.9 x 1072 1.3x107*
M-34 4.1 x 107* 1.6x10™° M-33 3.7 x 1072 6.0x10° M-13 1.2 x 10°% 5,8x107°
M-37 3.5 x 107! 1.2x10™® M-36 4.3 x 107% 7.6%x10°> M-68 5.0 x 1072 2.5x1073
M-31 3.7 x 107Y 1.4x107® M-30 5.0 x 107% 2.4%10°* M-69 6.6 x 107% 2.3x107°
M-19 3.9 x 107! 7.9x107® M-18 6.5 x 1072 2.0x107% M-62 5.2 x 1072 4.4%107%
M-40 3.7 x 107! 1.1x107¥ M-39 5.3 x 1072 6.9x10™> M-63 1.2 x 107! 1.4x107*
M-2,3 7.3 x 107' 4.2x107% M-1 1.6 x 107 8,9%x107% M-107 7.1 x 1072 2.2x107*
M-43 2.8 x 107! 2.1x1073 M-42 2.4 x 107! 1.4x%107% M-1 1.5 x 107! 6.4x107*
M-10 5.5 x 107! 3,2x107% M-9 7.1 x 107! 4.2x107° M-2 2.1 x 10°* 9.0x10™*
M-22 1.1 3.6x107% M-21 6.5 x 1072 2.6x107* M-3 2.5 x 107* 8.5x1075
M-25 1.0 5.3x107% M-24 6.5 x 1072 5.4x10™* M-9 3.1 x 107t 9.1x107*
M-13 5.2 x 107 2.0%x107® M-101 1.7 x 1072  --- M-10 2.1 x 107! 6.1x107®
INT-102 1,7 x 10°*  ---

2 Completed in the Middle Glacial aquifer zone (aquifer C), the monitor
wells used in the analysis are also in this zone.

Completed in the Deep Glacial aquifer zone (aquifer D), the monitor
wells used in the analysis are also in this zone.

¢ Completed in both the Middle and Deep Glacial aquifer zones (aquifer C
and D), the monitor wells used in the analysis are also in this zone.
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EXHIBIT 3-23

SINGLE WELL TESTS

Date Test Type of T Average T K? Zone
Well Conducted TestP (ft?/sec) (ft2/sec) (ft/sec) Screened

T-15 4/20/87 F* 1x 10 2 x 1075 A
T-26 6/19/86 Fx 2 % 1078 4 x 10°% A
T 27 4/20/87 F 1x 107 2 x 100° A
PA 4/15/88 F* 5% 1073 1x 10° A
PB 4/15/88 Fx 1x 10 2 x 100 A
PC 4/15/88 F* 5z 107 1x 10 A
PD 4/15/88 F* 3 x 107 6 x 107 A
PE 4/15/88 F* 4 x 1070 7 x 107 A
PF 4/15/88 F* 4 x 107 9 x 10 A
PG 4/15/88 F 1x 1073 $x 10" 4
PH 4/15/88 F% 2 x 1073 3x 107" A
wel 3/29/88 Fx 4 x 1074 9 x 107° A
We2 3/29/88 F* 3 x 107 . 8 x 107" A
we3 3/29/88 Fx 2 x 1073 4 x 107 A
WC4 3/29/88 F* 2 x 107 4 x 107 A
WC5 3/29/88 F* 1 = 10% 2 x 10 A
M-201 5/15/88 R 2 x 107

5/15/88 F 3 x 107 2 x10* 4 x 10° B (shallow)
M-204 5/15/88 R 3 x 107

5/15/88 F 3 x 1073 3 x 1073 8 x 107¢ B (shallow)
M-215 5/15/88 R 5 g 107

5/15/88 F 9 x 1073 7x10% 1x10°% B (shallow)
M-218 5/15/88 R 4 x 107"

5/15/88 F 6 x 107 5% 107" 1 x 10 B (shallow)
M-220 5/15/88 R 1x 1073 1% 10® 2 x 10" B (shallow)
M-240 5/15/88 R 7= 167

5/15/88 F 1x 107 8 x 10 2 x 10® B (shallow)
M-241 5/15/88 R 2 x 1072

5/15/88 F 1% 107 2 x 102 4 x 10® B (shallow)
M-242 5/15/88 R 2 x 1072 :

5/15/88 F 1 x 1072 2 x 102 4 x 10 B (shallow)
M-243 5/15/88 R 2 x 1072

5/15/88 F 2 x 1072 2 x 10 4 x 107® B (shallow)
M-245 5/15/88 R 1 = 10

5/15/88 F 1x 1072 1x10% 2% 10°% B (shallow)

#  Hydraulic Conductivity.
PR = Rising instantaneous slug data.
F = Falling instantaneous slug data.

F* = Hvorslev falling head test, based on falling water
levels following
rapid filling of the casing.
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Well

M-246
M-247
M-248
M-252
M-253
M-255
M-257
M-260
M-266
M-268
M-265
P27-MO1B
T22-MO1B

T23-MO1B

T-01

T-02

Date Test
Conducted

5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88
5/15/88

6/21/88
6,/21/88
6,/20/88
6,/20/88
6/21/88
6,/21/88

4/14/87
4/14/87
4,/07/88
4,/07/88
4)14,/87
4,/07/88
4,/07/88

Type-of
Test
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EXHIBIT 3-23

SINGLE WELL TESTS
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(continued)

T Average T
ft?/sec
x 1072
x 1072 2 107
x 1072
x 1072 2 1072
x 1073
x 1072 9 1678
x 1072 '
x 1072 2 104
x 167%
% 1072 1 1072
x 1073
x 1073 4 x 1073
¥ 10
x 1073 2 = 1673
x 107*
xllo““ 4 107
x 1072
x 1072 2 x 107
x 1072 5 x 107
x 1072
x 1072 2 167
x 10734
x 1078 2 1=
x 1072 2 167%
x 1078
x 1073 4 T
x 1073
% 107
x 1073
x 1073 6 x 1073
x 107
x 1073
x 107 2 107

K
(ft%/sec) (ft/sec)

1073

1073

1073
19°®
1073
107
1074
1073

1073
1072

1073

g™
1073

1074

1673

1073

Zone

Screened

(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)

(shallow)
(shallow)

(shallow)

(shallow)
(shallow)

(shallow)

(shallow)

(shallow)



Well

T-03

T-04

T-05
T-06

T-10

T-20

T-30

AO-1
AO-2
AO-3
AO-4
AO-5
AO-6

AO-7

Date Test

Conducted

4/14/87
4/14/87
4/07/88
4,/07/88
4/20/87

4/20/87

4,/07/88
4,/07/88
4,/07/88
4,/07/88
4,/07,/88
6/19/86
6,/19/86
6/19/86
6/19/86
6/19/86
6/19/86
6/19/86
6/19/86
6/19/86

4/15/88
4/15/88
4/15/88
4,/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4,/15/88
4/15/88
4/15/88
4/15/88
4/15/88

EXHIBIT 3-23

SINGLE WELL TESTS
(continued)

Typé of T
Test ft?/sec

1=
1073
1072
1073
1074
1074
107%
1074
16
1072
10®
i1
16~
1072
1073
10-3
1073
1074
1074
107

IRl el BB B B B B s B s e e [
AU ONNNORONNDYUND W
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1672
1073
16~
1672
1652
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1074
10~
104
10-e
16
1073
=
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Average T

(ft%/sec)

1073

x 1073

1073

1675

1073

107%

1073
1072
1072
107
1072
107°

1073

=N

K
(ft/sec)

1076

1073
16~

10

107

1073

1074

1674
1G°°
194
10>
1072
1073

1074

= =

Zone
Screened

(shallow)

(shallow)
(shallow)

(shallow)
(shailow)
(shallow)
(shallow)

(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)

(shallow)



M-61

WA

WB

weC

WD

M15-MO1B

L15-MO1B

K17-MO1B

L16-MO1B

M15-M02B

H17-MO1B

J17-MO1B

Date Test
Conducted

3/29/88
3/29/88
3/29/88

6/19/86
6,/19/86
6/19/86
6/19/86
6/19/86
6/19/86
5/15/88
4/15/88
4/15/88
4/15/88

4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
6/22/88
6/22/88
6/23/88
6/23/88
6/22/88
6/22/88
6/21/88
6/21/88
6,/22/88
6/22/88
6/23/88
6,/23/88
6/23/88
6/23/88

Type of
Test
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EXHIBIT 3-23

SINGLE WELL TESTS
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(continued)
T Average T

ft?/sec (ft?/sec)
4 x 1074
2 x 1078
2 x 1073

x 107*

x 107

x 107 4 x 107

x 107

x 1074

x 107

x 1072

x 1073 2 x 10®

x 1073

x 10°* 4 x 1073

x 1072

x 1072 2 x 1072

x 1072

x 1072 2 x 1072

x 1072

x 1072 3 x 1072

x 1072

x 1072 2 x 1072

x 1074

x 1073 1 x 1073

x 1072

x 1072 2 x 1072

x 1073

x 1073 2 x 1073

x 1073

x 107 ? =x"10°®

% 10°°

x 1072 6 x 1073

x 1073

x 1078 2 % 1078

x 1073

x 107 6 x 1077

»

K
(ft/sec)

1073
1074
107*

107

1074

107

1073
1072
1073
1073
107

1072

Zone

Screened

(shallow)
(shallow)
(shallow)

(shallow)

(shallow)

(shallow)

(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)
(shallow)

(shallow)



Well

H16-MO1B

L19-MO1B

M-291

M-292
P27-MO1C

T22-MO1C
M15-MO1C
L15-MO1C
K17-MO1C
H17-MO1C

L19-MO1C

Date Test

Conducted

6/23/88

6/22/88
6/22/88

5/15/88
5/15/88
5/15/88
6/21/88
6,/21/88
6,/20/88

6/22/88
6/22/88
6/23/88
6/23/88
6/21/88
6/21/88
6/23/88
6/23/88
6/22/88
6/22/88

Type of
Test
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EXHIBIT 3-23

SINGLE WELL TESTS
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(continued)
T Average T

ft?/sec
x 1073
x 1074 2 x 1078
x 1072
x 1072 4 x 1072
x 1072
x 1072 3 x 1072
x 1072 2 x 107
x 107

9 x 1074
x 1078 9 x 107°
% 1G4
x 1072 7 x 1079
x 1073
x 1073 3 x 1073
x 1073
x 107* 4 x 1073
x 1073
x 1073 7 x 1072
x 1073
x 1073 6 x 1073

K
(ft?/sec) (ft/sec)

107
1578
1073
1478
162
1074
1073
i
1074
1074

107

B

B

Zone
Screened

(shallow)
(shallow)
(middle)
(middle)
(middle)
(middle)
(middle)
(middle)
(middle)
(middle)

(middle)



Boring
Number

Q29-B04
Q29-B04
R30-B01
R30-B01

EXHIBIT 3-24

ESTIMATES OF HYDRAULIC CONDUCTIVITY FROM SOIL CHARACTERISTICS

Depth
(ft)

Landfill Area

19
34
5

19

Coeff. of

Incinerator Complex

Sl
S1
S4
S4
S4
S&4
S8
S8
S8
S8
S15
S15
S16
Slé
S19
S19

9

10.

5
9
13
24
5
9
11
24
11
19
9
34
13
29

PN WWwPENDNDNNDDNDNWLWAADNDDNDND BN

PROPRDLULNERWL

(shallow)

o~ 0w

D50
Uniformity (mm)

OO NO

[eNeNelolelleloleNoloNoNoNeoNeNeNe]

.09
.30
23
.

.45
.43
+35
.39
.75
.45
.26
.30
.40
.25
.38
.35
»23
+55
.35
.50
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Blow
Count

22
101

26

FOR THE- PROPOSED LANDFILL AND INCINERATOR AREAS

Conductivity

(ft/sec) Zone

3 x 10°° B (shallow)
1 x 10°* B (shallow)
3 x 1073 B (shallow)
7 = 1o°* B (shallow)
3 % 16 B (shallow)
1 x 1073 B (shallow)
2 x 10°° B (shallow)
2 x 100° B (shallow)
4 x 107® B (shallow)
% x 10 B (shallow)
6 x 1074 B (shallow)
2 x 1078 B (shallow)
3 x 1078 B (shallow)
7 x 10°* B (shallow)
2 x 10 B (shallow)
6 x 1074 B (shallow)
7 % 107% B (shallow)
1 x 10°® B (shallow)
2 x 100 B (shallow)
3 x 100 B (shallow)



EXHIBIT 3-25

SUMMARY OF AQUIFER CHARACTERISTICS

Porosity

log average
Intrinsic
permeability(ft”

log average

Hydraulic Conductivity
log average

Transmissivity (ft?/5e%)
log average

Storage Coefficient
log average

Where unconfined.

Layer A
0.15 to 0.40
.25
107 to 1072
1074
107¢ to 107*
1073
10™ £o 107
1
0.2
0.2
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Layer B

0.15 to 0.40
<23

10°% to 1072
1074

107¢ to 1072
1073

107% to 107t
1672

107 £e 02"
10%

Layer C

0.15 to 0.40
.25

107¢ to 1072
1074

10™* to 1073
107¢

10™ to 1072
193

107 to 1072
1073



EXHIBIT 3-26%

AQUIFER PARAMETERS DERIVED FROM SLUG TEST DATA AND SOIL ANALYSIS
FROM THE PROPOSED SECURE LANDFILL SITE

Aquifer

Well No. Slug Test (1) Slug Test(2) Test Type(a) Soil Axmlys:i.s(l'> Depth Well Soil Test
P29-MO1B 3.5 X 1073 - F - B
3.5 X 1073 - R
R31-M01B 5.5 X 1074 - F 2% 1074 B B
5.5 X 1074 - R
S27-M02B 5.0 X 1073 - F - B
1.0 X 1072 - R
T28-M01B 1.7 X 1073 F 1% 1073 29 B B
2.4 X 1073 R
T31-M01B 2.1 X 1073 8.1x107% F - - B
7.1 X 1076 2.7x1074 R
R26-MO1B 8.1x10% F
8.1x10" R
X27-M01B 4.0 X 1074 - F 1% 1074 44 B c
8.3 X 1074 - R
P29-M01C 5.5 X 1074 - F - - c
3.8 X 1074 - R
R31-M01C ND 3.9x107% F 6 X 1074 54 c c
3.9x1074 R
~n7-M02C 2.7 X10-4 - F - - o
2.7 X 1074 R
T28-M01C 2.7 X 1074 - F 1% 1073 29 v B
1.8 X 1074 - R
T31-M01C 1.2 X 1073 - F - - o
1.7 X 1073 - R
X27-M01C 3.5 X 1076* - F 1% 1078 59 e o
3.5 X 1076 - R

(1) Using method of Cooper et.al. (1967); tested April 6 and 7, 1989 (cm/sec).
(2) Using method of Cooper et.al. (1967); tested April 26 and May 1, 1989 (cm/sec).

(3) "F" = Falling Head; "R" = Rising Head.

(4) Hydraulic conductivity based on grain size distribution of soil samples (cm/sec).
ND = No data due to equipment malfunctions

e Suspect data

8Woodward-Clyde Consultants, 1989d, Supplemental Report, Geotechnical/
Hydrogeologic Investigation, Proposed New Secure Landfill, E.I. Du Pont
de Nemours and Company, Inc., Chambers Works, Deepwater, New Jersey.
Project Number: 88C2833 April 19, 1989.



For the area north of Henby Creek, water level data collected in 1939 by the
Ranney Water Collector Corporation of New York indicate that at that time ground-
water flow was toward the Delaware River in the area of the proposed secure
landfill.?® Simulations of the ground water flow model, being developed by Du
Pont (presented in Appendix D), show flow toward the southeast while preliminary
water level data collected by WCC in January, 1989 indicate some flow to the
northeast. This may be the result of some pumping, not yet identified, in that
direction. In order to investigate the difference between the actual flow path
and that predicted by the ground-water flow model, Du Pont has initiated the
following activities to characterize the flow system in the vicinity of the
proposed landfill2:

° Collection of additional water-level data;

® Installation of an additional well cluster (XZ7 MO1B and X27 M01C) on
the eastern side of Bouttown Creek to assess the gradient of the
northeast flow component; and

° Compilation of additional information concerning off-site pumping
sources so this information may be incorporated into the model.

After this information is collected and evaluated, the model will be further
refined such that its predictive capabilities for the area may be expanded.

3:2.1.2 Ground-Water Quality

Contamination of ground water in the surficial aquifers in the area south
of Henby Creek has been recognized for some time. The interceptor well system
was developed to provide an efficient means of containing the contamination in
the surficial deposits, not allowing it to move to greater depths and potentially
into the P-R-M regional aquifer system. However, identification of contamination
in some shallow Raritan (or E aquifer) wells is what initiated the hydrogeologic
investigations of the early 1970's. Exhibit 3-27 provides water quality data
for wells developed between the depths of 180 and 250 ft depths (shallow Raritan
of LBG or the E zone of WCC) and wells developed at depths generally over 400
feet in the P-R-M system.

In the past, the NJDEP and EPA have identified several sources of
contamination to the surficial deposits at the Chambers Works Plant (e.g. unlined
basin and waste water ditch systems) and Du Pont has been responding to the
problems by closing and/or replacing these systems. In addition, the capacity
of the interceptor well system has been increased and it has been expanded to
control the flow of ground water in the deposits immediately beneath the site.
Well observation data have documented the zones of influence of these wells
(cones of depression) as well as the decrease in industrial contamination.
However, the design of the system requires continual refinement as additional
information about the hydraulic properties of the subsurface materials is
developed and as the activities in various parts of the plant change.
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EXHIBIT 3-27

GROUND WATER QUALITY DATA FOR DEEP WELLS

AVERAGE 1985 ANALYTICAL RESULTS FOR KEY PARAMETERS
IN WATER SAMPLES FROM SELECTED RARITAN WELLS®

Well Depth pH Specific TDS Chloride Sulfate Iron DOC'® TOX(®
conductance
(ft) (umhos /cm?)
ON PLANT - SHALLOW AQUIFER
M-45C 186 6.5 1,437 839 295 135 86 18 0.6
M-92 197 7.0 453 255 55 *10 8.7 4 0.04
M-94 194 7.0 462 332 60 *5 10.0 5 0.1
WS-1 240 6.7 727 413 119 55 17 7 0.1
WS-2 247 6.6 724 404 105 13 6.0 4 0.16
gp-1 195 6.3 1,109 609 237 *10 21.0 5 0.04
Op-2 184 6.7 449 228 73 - 16.6 3 0.02
CP-6 185 6.7 153 *100 *10 *10 13.2 %2 *0.01
ON PLANT - DEEP AQUIFER

M-45B IANA 7.6 1,032 482 231 *10 0.09 4 0.02

91 466 8.9 1,077 565 245 *10 4.9 4 0.05
S=9358] 490 7.9 1,095 820 254 *3 2.5 3 0.04
DW-8 356 7.5 51% 285 73 *10 0.9 4 0.01
WS-3 461 6.7 727 350 126 *10 0.6 & 0.03
op-7 429 7.9 211 *111 *10 *10 2.8 *6 0.01

OFF PLANT - PENNSVILLE TOWNSHIP WATER DEPARTMENT - SHALLOW AQUIFER
1= 246 6.3 410 250 . 59 - . 1 *0.005
42/ 137 5.9 174 147 10 = - ;) 0.2
52/ 125 5.7 155 132 *10 - - 1 0.01
OFF PLANT - ATLANTIC ELECTRIC COMPANY - SHALLOW AQUIFER

2 184 6.4 534 331 87 *10 10.4 4 0.02

3 185 6.7 367 230 45 *10 3.4 3 *0,008

5 169 6.5 376 *190 54 *10 5.9 2 *0.,008

6 188 6.3 714 385 140 *10 21.4 3 0.2

OFF PLANT - COURSES LANDING - SHALLOW AQUIFER
3 458 7.6 269 143 *11 *10 3.2 3 *0,007

2From Leggette, Brashears and Graham, Consulting Groundwater Geologists,

1986, Information Required by USEPA Regarding 3005(j) 13 of HSWA.
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EXHIBIT 3-27

GROUND WATER QUALITY DATA FOR DEEP WELLS

AVERAGE 1985 ANALYTICAL RESULTS FOR KEY PARAMETERS
IN WATER SAMPLES FROM SELECTED RARITAN WELLS®

(continued)
Well Depth pH ~ Specific TDS Chloride Sulfate Iron DOC'® TOX(?
conductance
(ft) (umhos/cmz)

OFF PLANT - COURSES LANDING - DEEP AQUIFER

1 549 7.7 391 217 22 %10 0.18 3 *0.009
2 637 7.5 279 159 *10 *10 0.6 4 *0.006
OFF PLANT - PENNS GROVE WATER SUPPLY COMPANY - DEEP AQUIFER
Layne '
No. 1% 350 6.7 950 541 217 - .- 3 7 %0.005

*  Denotes less than.

(1) DOC - Dissolved Organic Carbon

'2) TOX - Total Organic Halogen

3) This well is completed in an upper horizon of the Shallow Raritan Aquifer.
(4) One sample taken in 1985.

Leggette, Brashears & Graham, Consulting Groundwater Geologists,
1986, Information Required by USEPA Regarding 3005(j) 13 of HSWA.
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For the proposed landfill and incinerator complexes, Du Pont has installed
several wells and developed a quarterly and annual sampling schedule (see Exhibit
3-28). These wells will be used first to establish the levels of background
contamination and then later, during the operational phase of the units to
determine if releases have occurred.

Exhibits 3-29 and 3-30 show the location of these wells with respect to the
proposed incinerator and landfill complexes. In the case of the incinerator
complex, a few of these wells (M60 and M61) have been operating as monitoring
wells for the adjacent basin complex. In order to properly assess the
effectiveness of contamination control features (e.g. leachate collection and
detection systems) or engineered barriers (e.g. landfill liners) at either the
proposed landfill or incinerator, it is necessary to establish baseline water
quality in these areas so deviations from these baseline conditions may be
detected in the future. To establish which waste constituents may affect
ground-water quality, the WWTP sludge and incinerator ash that will be handled
by the facilities were characterized by Du Pont (see Exhibit 3-31). From this
information, as well as information concerning the type of drummed waste the
incinerator will handle, ground water quality indicator parameters were selected
for both the landfill and the incinerator. Detection of these parameters or
changes in background values would provide the first indication that engineered
and natural barriers had failed. Exhibit 3-32 provides the list of the ground-
water quality parameters proposed for the incinerator and landfill.

As stated previously, prior to the operation of the unit, it is necessary
to establish the monitoring system, sampling schedule, and to establish baseline
conditions through sampling. Because the incinerator complex is near compliance
monitoring wells for the basin complex, a good deal of baseline data are
available for this area. Exhibit 3-33 lists the indicator parameters selected
for these compliance monitoring wells. Exhibit 3-34 provides some monitoring
data presently available for these wells and Exhibit 3-35 provides monitoring
data for Appendix VIII and Appendix IX constituents from another nearby well.
A summary of ground water quality data for wells M-61 (J16-MO1B), M-60 (K15-
MO1B), and M-48 (K15-MO1B) is displayed in Exhibit 3-36.

With the exception of a water sample collected from well M15-MO1B near the
incinerator complex, ICF split 6 soil and 5 water samples with Du Pont from the
proposed secure landfill area to provide independent verification of Du Pont's
analyses and quality assurance of analytical data. ICF found that Du Pont's lab
has active quality control and review procedures. However, it was found that
the lab may have a methylene chloride contamination problem. Significant
concentrations of priority pollutants were mnot found in the samples; however,
the number of samples does not represent a statistically significant number.
In addition, matrix effects, not a laboratory problem, caused problems with
recovery of the acid fraction of the semivolatiles. Therefore, data for all acid
compounds may be unusable.
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WATER SAMPLING SCHEDULE FOR

EXHIBIT 3-28

PROPOSED INCINERATOR AND SECURE LANDFILL

Well

Quarterly

Proposed Secure Landfill

P29-MO1B
P29-MO1C
Q30-MO1B
Q30-MO1C
R26-MO1B
R28-MO2B
R28-MO1C
R31-MO1B
R31-MO1C
$27-M02B
$27-M02C
$32-M02B
$32-M02C
$32-MO1B
$32-MO1C
T28-MO1B
T28-MO1C
T29-MO1B
T29-MO1C
T31-MO1B
T31-MO1C

Proposed

M15-MO1B
M15-MO1C
L15-MO1B
L15-MO1C
K17-MO1B
K17-MO1lC
L16-MO1B
M15-MO2B
H17-MO1B
H17-MO1C
J17-MO1B
H16-MO1B
L19-MO1B
L19-MO1C
J16-MO1B
K15-MO1B

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Incinerator
X
(IW-14) X
(IW-2s) X
(Iw-2d) X
(IW-3s) X
(IW-3d) X
(IW-4) X
(Iw-5) X
(IW-658)
(IW-64d)
(IW-7)
(IW-8)
(M-61) X
(M-60) X
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EXHIBIT 3-29

INCINERATOR COMPLEX WELLS

//
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LANDFILL COMPLEX WELLS

EXHIBIT 3-30°
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aoodward-Clyde Consultants, 1989b, Volume VII, Hydrogeologic Conditions,
Hazardous Waste Incinerator and Secure Landfill, E.I. Du Pont de Nemours

and Company, Inc., Chambers Works, Deepwater, New Jersey.

Number: 88C2054 February 7, 1989.
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EXHIBIT 3-31

SLUDGE AND BOTTOM ASH CHARACTERISTICS

Concentration

.ludge
Water, wt i 50 to 65 %
Calcium, Magnesium Hydroxides
and Carbonates, wt 15 to 20 %
Silicates, wt 12 to 17 %
0il and Grease, wt 5 to 8 %
Trace metals (primarily Al) 3 to5 1%
Silver 2.5 ppm
Arsenic 1.0 ppm
Barium 5.0 ppm
Cadmium 0.4 ppm
Mercury 0.003 ppm
Nickel 190 ppm
Lead 1.0 ppm
Selenium : 0.5 ppm
Zine 1020 ppm
Sulfides trace
Phenolics trace
Bulk Density
BTU/1b
Color

q
.eactive
Toxic
Pyrophoric
Radioactive
Schock Sensitive
Explosive
Bottom Ash
Aluminum 20 to 40 %
Silicon 20 to 40 %
Calcium 5 to 20 %
Iron 1 to 20 %
Carbon 1l to3 %
Lead 500 ppm
Phosphorus 500 ppm
Sodium 1000 ppm
Vanadium 500 ppm
Chromium 5000 ppm
Nickel 5000 ppm
Manganese 1000 ppm
Titanium 5000 ppm
Cadmium 500 ppm
Copper 5000 ppm

'tassium 1000 ppm
pH

Dry Density
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78 1b/ft?

3000

Brown to Black
10-12

No

No

No

No

No

No

8 to 12 s.u.
70 to 105 ft3



EXHIBIT 3-32%

GROUNDWATER QUALITY PARAMETERS

Landf£ill Incineratoxr
Quarterly Anmuallyh Quarterly Amnmually

)latile Orgs. by GC/MS® x +159 X X +15
.cid Extr. Orgs. by GC/MS® X +10
Base/Neut.

Extr. Orgs. by GC/MSf X +15

Aluminum
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Total Cyanide
Iron
Manganese
Copper
Zinc
Sodium
Flouride
Nitrate
Ammonia
Sulfate
Chloride
Total Phenols
Calcium
Nickel
Manganese
Lindane
Methoxychlor
Toxaphene
Endrin
2,4 D
2,4,5-TP Silvex
Radium
Gross Alpha
“ross Beta
1tassium
anadium X

X

PPN X

P M X

*

DO DE D X X ¢ Mﬁ DS BE D DS D D¢ X ¢

*

PRDCHK DI DEDEDEDEDEDEDE DI DD DD HER NN X

B
PP H KN N M XN

Coliform Bacteria X X
Hardness X

pH X% K
Tetal Organic Carbon (TOC) X Ko
Total Organic Halogen (TOX) X Xhew
Total Dissolved Solids (TIDS) X* K
Specific Conductance X X
Total Kjeldahl Nitrogen Kiew

* Monitoring well P27-M01B would have four replicate samples of each of these parameters collected at each sampling event.
*% Monitoring wells J16-M01B, K15-MO01B, and K17-MO01B would have four replicate samples of esach of these parameters collected
at each sampling event.

aWoodward=Clyde Consultants, 1989b, Volume VII, Hydrogeologic Conditions, Hazardous Waste Incinerator
and Secure Landfill, E.I. Du Pont de Nemours and Company, Inc., Chambers Works, Deepwater, New
Jersey. Project Number: 88C2054 February 7, 1989.

H These samples are taken annually in addition to the quarterly samples.

¢ usepa Priority Pollutant List Volatile Organics by GC/MS.

¢ Plus (+) 15 and plus (+) 10 refer to the tentative identification of unknowns by Methods 624/625
GC/MS to identify substances with peak areas greater than 10% of the nearest internal standard
being searched based on a 50 ppb internal standard concentration.

® USEPA Priority Pollutant List Acid Extractable Organics by GC/MS.

% USEPA Priority Pollutant List Base Neutral Extractable Organics by GC/MS.
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EXHIBIT 3-332

COMPLIANCE MONITORING WELLS FOR
BASIN AREA

Acid Extr. Orgs. by GC/MSP
Base/Neut.
Extr. Orgs. by GC/MS°®

Aluminum
Arsenic
Chromium
Lead
Mercury
Total Cyanide
Iron
Manganese
Zinc
Sodium
Sulfate
Chloride
Total Phenols
Nickel
Nitrogen Nitrate
Manganese
Gross Alpha
Gross Beta
Potassium
Vanadium
pH
Total Organic Carbon (TOC)
Total Organic Halogen (TOX)
Total Dissolved Solids (TDS)
Volatile Organic Scan?

#Woodward-Clyde Consultants, 1989b, Volume VII, Hydrogeologic Conditions,
Hazardous Waste Incinerator and Secure Landfill, E.I. Du Pont de Nemours
and Company, Inc., Chambers Works, Deepwater, New Jersey. Project
Number: 88C2054 February 7, 1989.

PUSEPA Priority Pollutant List Acid Extractable Organics by GC/MS plus a
10 peak library search.

°USEPA Priority Pollutant List Base Neutral Extractable Organics by GC/MS
plus a 15 peak library search. '

dUSEPA Priority Pollutant List volatile fracion by GC/MS plus a 5 peak
library search.
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211 No: M-53
Location: N 5421,E 2605

Compounds

Arsenic (mg/1)

Barium (mg/1)

Cadmium (mg/1)

Chromium (mg/1)

Fluoride (mg/1)

Lead (mg/1)

Mercury (mg/l)

Nitrate (mg/1)

Selenium (mg/1)

Silver (mg/l1)

Endrin (mg/1)

Lindane (mg/1)

Methoxychlor (mg/l)

Toxaphene (mg/1)

2,4D (mg/1)

2,4,5-TP (silvex) (mg/l)

Radium (pC/1)

Gross Alpha (pC/1)

Gross Beta (pC/1)

Coliform Bacteria

pH

Specific Conductan%f
Ymhos cm®)

Total Organic Carbon (mg/L)

Total Organic Halogen (mg/L)

Well No:M-60
Location: N 5900,E 4795

‘senic (mg/1)

arium (mg/1)
Cadmium (mg/1)
Chromium (mg/1)
Fluoride (mg/1)
Lead (mg/1)
Mercury (mg/l)
Nitrate (mg/1l)
Selenium (mg/1l)
Silver (mg/l1)
Endrin (mg/1)
Lindane (mg/1)
Methoxychlor (mg/1l)
Toxaphene (mg/1l)
2,4D (mg/l)
2,4,5-TP (silvex) (mg/1)
Radium (pC/1)
Gross Alpha (pC/1)
Gross Beta (pC/1)
Coliform Bacteria
pH
Specific Conductan%f

(Ymhos cm“)

Total Organic Carbon (mg/L)
Total Organic Halogen (mg/L)

HWell No: M-61
Location: N 6290,E 4440

Arsenic (mg/1)
Barium (mg/l1)
Cadmium (mg/1)
Chromium (mg/1)
Fluoride (mg/1)
Lead (mg/1)
Mercury (mg/1l)
Nitrate (mg/1)
lenium (mg/1)

EXHIBIT 3-34

BASELINE GROURD WATER QUALITY DATA FOR BASIN WELLS

NEAR TBE PROPOSED INCINERATOR COMPLEX

EPA
Standards

0.05
1.0
0.01
0.05
1.4-2.4
0.05
0.002
10
0.01
0.05
.0002
.004
.1
.005
sd
.01

S5
0

iPUuFPULODOOCOCOO

0.01
1.4-2.4

0.002

[
(=]

.01
.05
.0002
.004

IPUFPFVLOO0OOO0OO0O00O
-

L]

.05

.01
.05
A4=2.4
05
.002

OrOoOOoORrROORO

Nov. &
Dec.
1981

cous AEEEEEE

2,850
176
4,18

0.04
0.17
0.0008
0.007
0.2
0.14
<0.0001
<0.01
0.04
0.01
ND

ND

<1
<100
<80

6.2

7,900
135
11

0.02
0.18
<0.0005
0.003
0.3
<0.001
<0.0001
<0.01
0.02
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Jan. &
Feb.
1982

0.04
0.02
0.004
0.02
135
0.05
0.0002
0.01
0.01
<0.001
ND

ND
ND
ND
1.3
11
46

2,645
101
3.19

<0.001
0.21
0.008
0.01
0.9
0.23
0.0003
<0.01
<0.,001
<0.001
ND

ND

ND

ND

ND

<1
27

1.7

8,860
127
8.7

0.030.
0.10
0.004
0.01
0.4
0.08
0.0002
<0.01
*

April &
May
1982

0.008
0.06
0.008
0.01

0.12
<0.0001
0.01
0.01
0.001
ND

ND
ND
<1
<5
20

2,360

1.58

0.002
0.18
0.006
0.01
0.9
0.06
<0.0001
0.16
0.002
<0.001
ND
ND
ND
ND
ND
ND

<1
<10
39

6

6.0

8,240
105
8.8

0.004
0.25
<0.001
0.01

<0.001
<0.0001
0.01
0.04

0.10
0.009
0.01
0.6
0.06
<0.0001
0.10

<0.001
ND
ND
ND

ND
<l
<10
37

6.1

7,590
126
12

0.02
0.22
0.004
<0.01
0.5
0.05
<0.0001
0.03



Compounds

Silver (mg/l)

Endrin (mg/1)

Lindane (mg/1)

Methoxychlor (mg/1)

Toxaphene (mg/1)

2,4D (mg/1)

2,4,5-TP (silvex) (mg/1)

Radium (pC/1)

Gross Alpha (pC/1)

Gross Beta (pC/1)

Coliform Bacteria

pH

Specific Conductansf
(Ymhos cm“)

Total Organic Carbon (mg/L)
Total Organic Halogen (mg/L)

Well No:M-59

Location: N 4830,E 5180

Arsenic (mg/l)
Barium (mg/1)
Cadmium (mg/1)
Chromium (mg/1)
Fluoride (mg/1)
Lead (mg/l)
Mercury (mg/l)
Nitrate (mg/l1)
Selenium (mg/1)
Silver (mg/l1)
“ndrin (mg/1)

‘ndane (mg/1)
.ethoxychlor (mg/1l)
Toxaphene (mg/1)
2,4D (mg/l)
2,4,5-TP (silvex) (mg/1l)
Radium (pC/1)

Gross Alpha (pC/1)

Gross Beta (pC/1)

Coliform Bacteria

pH

Specific Conductance
(“mhos cm“)

Total Organic Carbon (mg/L)
Total Organic Halogen (mg/L)

HWell No:M-48

Location: N 5618,E 5073

Arsenic (mg/l)
Barium (mg/1)
Cadmium (mg/1)
Chromium (mg/1)
Fluoride (mg/l)
Lead (mg/1l)
Mercury (mg/1)
Nitrate (mg/1)
Selenium (mg/1)
Silver (mg/1l)
Endrin (mg/l)
Lindane (mg/1)
Methoxychlor (mg/1)
Toxaphene (mg/1)
2,4D (mg/1)
2,4,5-TP (silvex) (mg/l)
Radium (pC/1)
~ross Alpha (pC/1)
‘oss Beta (pC/1)
oliform Bacteria

BASELINE GROUND WATER QUALITY DATA FOR BASIR WELLS

EXHIBIT 3-34

NEAR THE PROPOSED INCINERATOR COMPLEX

~ EPA
Standards

ow

(continued)

Nov. &
Dec.
1981

<0.01
ND
ND

rCgLBEEE
[ o

&
[
=)
(=]

ww
. ©
n

0.04
0.26
<0.0006
0.004

0.10
<0.0001
5.2
0.009
<0.01

<80
<80

10.0

4,570
137
29

0.09
0.16
0.0005
0.006
20

0.52
<0.0001
<0.01
0.07
<0.01

ND
ND

0.0007
0.001

<100
<80
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Jan. &
Feb.
1982

<0.001
ND
ND
ND
ND
ND
ND
<1
<5
23

0
6.2
5,080

58
1.06

0.02
‘0.20
0.009
0.02
1.8
0.10
<0.0002
<0.01
0.004
<0.001

11,5

8,790
46
3.4

0.13
0.16
0.012
0.04
23
0.06
<0.0001
<0.01
0.15
<0.001
ND

ND

ND
0.0002
0.003
1.5
<2

67

April &
May
1982

<0.001
ND

ND
ND
ND

<1
<7
30

6.3
3,250
2.1

<0.001
0.36
0.007
0.01
1.1
0.07
<0.0001
0.04
0.007
<0.001

ND
ND
ND
1.2
<10
36

11.5

6,410
87
15

0.017
0.08
0.005
<0.01
8.3
0.66
<0.0001
9.1
0.001
<0.001
ND

ND

ND

ND

ND
0.0005
<1l

<8

36

0

July &
August
1982

<0.001
ND
ND
ND
ND

ND
<1
<8
30

6.1
4,090
2.7

<10

11.9

7,180
119
18

0.07
0.01
0.015

0.24
<0.0001
0.37

#*

<0.001

ND
ND
0.0005
0.0007

<20
24



EXHIBIT 3-342

BASELINE GROUND WATER QUALITY DATA FOR BASIN WELLS
NEAR THE PROPOSED INCINERATOR COMPLEX

(continued)
Nov. & Jan. & April & July &
" EPA Dec. Feb. May August
Compounds Standards 1981 - 1982 1982 1982
pH e 5.4 5.6 5.0 4.6
Specific Conductance
(Ymhos cm“) = 11,800 16,700 7,040 9,380
Total Organic Carbon (mg/L) - 80 117 73 69
Total Organic Halogen (mg/L) = 6.4 7.6 8.8 8.1
Well No:M-14 .
Location: N 4701,E 4590
Arsenic (mg/l) 0.05 <0.005 0.006 <0.001 <0.001
Barium (mg/1) 1.0 0.08 0.18 0.15 0.13
Cadmium (mg/1) 0.01 0.006 0.007 <0.001 0.008
Chromium (mg/1) 0.05 0.007 0.02 <0,01 0.01
Fluoride (mg/1) 1.4-2.4 1.4 1.5 1.8 1.4
Lead (mg/1) 0.05 0.02 0.06 <0.008 0.004
Mezcury (mg/l) 0.002 <0.0001 0.0002 <0.0001 <0.001
Nitrate (mg/1) 10 <0.01 <0.01 0.01 0.01
Selenium (mg/1) 0.01 * * 0.001 *
Silver (mg/l) 0.05 <0.01 <0.001 <0.001 <0.001
Endrin (mg/1) 0.0002 ND ND ND ND
Lindane (mg/l) 0.004 - ND ND ND ND
Methoxychlor (mg/1) 0.1 ND ND ND ND
Toxaphene (mg/1) 0.005 ND ND ND ND
2,4D (mg/l) o5 ND ND ND ND N
2,4,5-TP (silvex) (mg/l) 0.01 ND ND ND ND
Radium (pC/1) 5 25 <1 <1 <1
Geross Alpha (pC/1) 15 <40 <2 <3 <2
Gross Beta (pC/1) 50 <70 9.5 6 6.8
Coliform Bacteria 1 0 0 . 1 0
pH = 6.8 5.0 6.7 6.6
"mecific Conduct.ancze
(Ymhos cm*) = 425 715 455 450
stal Organic Carbon (mg/L) - 11 7.2 6.8 13
Total Organic Halogen (mg/L) - 0.35 0.059 0.33 0.37

8Woodward-Clyde Consultants, 1989b, Volume VII, Hydrogeologic Conditioms,
Hazardous Waste Incinerator and Secure Landfill, E.I. Du Pont de Nemours
and Company, Inc., Chambers Works, Deepwater, New Jersey. Project
Number: 88C2054 February 7, 1989.
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EXHIBIT 3-35°

GROUNDWATER QUALITY IN THE VICINITY OF M-47

Appendix Appendix Appendix
VIII IX IX
Compound Standard 1985 1986 1987
Benzene (ug/l) 316 4.4 4.4
Chlorobenzene (ug/l) 1340 51.3 79.7
Toluene (ug/l) 98.8 6.07 8.64
2-Chlorophenol (ug/l) 3.62 7.54 12.1
1,2-Dichlorobenzene (ug/l) 1580 27.8 46 .4
1,3-Dichlorobenzene (ug/1l) 6.10 1.9 1.9
1,4-Dichlorobenzene (ug/l) 23.2 4.4 4.4
2,4-Dinitrotoluene (ug/l) 2580 11.0 12.0
2,6-Dinitrotoluene (ug/l) 783 1.9 1.9
Nitrobenzene (ug/l) 599 8.39 50.2
Arsenic (ug/l) 50 (ug/1l) 10 10 10
Copper (ug/l) 1000 (u/1) 50 29 22
Lead (ug/1) 50 (ug/l) 40 5.0 5.0
Zinc (ug/l) 5000 (ug/l) 20 34 28
Total Cyanide (ug/l) 200 (ug/l) 26 25 25
Aluminum (ug/1) 90 190 NL
Aniline (ug/l) 98.3 10 10
‘arium (ug/l) 1000 (ug/l) 67 54 55
valcium (ug/l) 38800 39900 NL
Tron (ug/l) 300 (ug/l) 45600 11000 NL
Potassium (ug/1l) 6900 6500 NL
Sodium (ug/1) 50000 (ug/l) 115000 126000 NL
Stronitum (ug/l) 190 NL NL
M-Dinitrobenzene (ug/l) 2380 10 20
O0-Toluidine (ug/1l) 414 NL 10
P-Chloraniline (ug/l) 513 10 516
Manganese (ug/l) 50 (ug/1l) NL 1500 NL
Magnesium (ug/1) NL 20400 NL
Pyridine (ug/l) NL 397 100
Chloroform (ug/l) 16 1.6 19.1
Acetone (ug/l) NL 10 7.7
O0-Cresol (ug/l) NL 36.6 32.9
Naphthalene (ug/l) 1.6 1.6 5.82

Note: NL - Not Listed

* - Standards based on N.J.A.C. 7:9-6.6 requirements for Class GW2 groundwater

aWoodward-Clyde Consultants, 1989b, Volume VII, Hydrogeologic Conditions, Hazardous Waste Incinerator
and Secure Landfill, E.I. Du Pont de Nemours and Company, Inc., Chambers Works, Deepwater, New

Jersey.

Project Number:

88C2054 February 7, 1989.
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EXHIBIT 3-36

SUMMARY OF GROUNDWATER QUALITY DATA
PROPOSED INCINERATOR COMPLEX

0ld New
Well Well Mean
Parameter Number 1 Number 2 Low (mg/L) High (mg/L) (mg/L)
Total Dissolved M6l J16-MO1B 349 3170 1477
Solids M60 K15-MO1B 2114 5210 3932
M48 K15-MO1B 1653 6940 3985
Chloride M6l J16-MO1B 86 1020 567
M60 K15-MO1B 733 2648 1665
M48 - 592 3540 1495
Iron M61 J16-MO1B 8 60 37
M60 K15-MO1B 148 545 275
M48 - 53 116 79
pH M6l J16-MO1B 6.0 7 9 6.5
M60 K15-MO1B 5.8 6.9 6.3
M48 - 3.4 5.2 4.5
Total Organic M61 J16-MO1B 7 38 19
Cabron M60 K15-MO1B C 47 150 124
M48 - 78 91 81
Dissolved Organic M61 J16-MO1B 6 108 29
Carbon M60 K15-MO1B 42 147 117
M48 - 26 117 62
Total Organic M61 J16-MO1B 0.07 9.6 1.5
Halides M60 K15-MO1B 6.1 18.5 11.7
M48 - 3.7 10.7 6.5
Sodium M61 J16-MO1B 3.6 461 210
M60 K15-MO01B 7l 1170 641
M48 - 9.8 1890 947
Total Phenolics  M61 J16-MO1B 10 45 29
M60 K15-MO1B 21 330 149
M48 - 606 737
Manganese M61 J16-MO1B 0.7 10:3° 2.5
M60 K15-MO1B 7.6 15.6 11.5
M48 - 1.2 2.0 1.7
Note: 1 Original Well Number
2 New name of well consistent with Du Pont's reorganization of the subsurface

condition data.



3.2.2 Surface Water Uses and Quality

Exhibit 3-37 displays the surface water drainage in the vicinity of the
Chambers Works. A portion of the area of the Chambers Works Property drains
directly toward the Delaware River while the remainder drains into either Henby
or Bouttown Creeks, which are wetlands of the Delaware River Estuary. Bouttown
Creek flows into Helms Bay immediately north of Carneys Point, the location of
the proposed landfill unit. Henby Creek flows into the Delaware at a point
immediately mnorth of the proposed incinerator unit. To the east of Chambers
Works a short distance is the Salem River Drainage. Approximately one mile east
of Deepwater, the Salem Canal diverts water from the Salem River across the
water-shed divide to a discharge point on the Delaware River near the south
boundary of the Chambers Works Property. Water from the Salem Canal is currently
treated and used to supply potable water for Chambers Works.

Because of the tidal intrusion and mixing of seawater with river water in
the Delaware River Estuary, this source is not suitable for potable use. The
effect of mixing is evident from seven years of water quality data from a
monitoring station at the Delaware Memorial Bridge, indicating that the specific
conductance of the water may range from 100 to over 11,000 micromhos/cm (at
25°C). Because of the generally poor quality of Delaware Estuary water and the
lack of other large surface water supplies, the main source of potable water in
Salem County is ground water.

3.2.2.1 Surface-Water Quality

The Delaware River Basin Commission (DRBC)?’ divides the Delaware River
Basin into six different zones; 1) the non-tidal Delaware River, 2) the Upper
Delaware Estuary, 3) and 4) the Middle Delaware Estuary, 5) the Lower Delaware
Estuary, and 6) the Delaware Bay. Exhibit 3-38 presents a summary of the key
water quality parameters assessed by the DRBC on boat runs during 1984 and 1985
at New Castle (immediately south of Chambers Works) and Cherry Island (to the
north of Chambers Works). Although water quality standards are often violated
in the zones upstream which include Trenton and Philadelphia, the standards are
generally met in Zone 5. Contaminant levels decline to some degree in this part
of the system due to mixing and dilution with seawater. The standards for all
the parameters listed were met during the 1984 -1985 monitoring period, except
for phenol. At locations below Wilmington, the mean concentration for phenols
for all samples exceeded the standard.

Du Pont presently discharges 40 million gallons of treated wastewater to
the Delaware Estuary in accordance with Du Pont's New Jersey Pollutant Discharge
Elimination System (NJPDES) Discharge to Surface Water (DSW) permit issued
pursuant to N.J.A.C. 7:14A-1 et seq. The wastewater comes from production
operations at Chambers Works, wastewater trucked to the site from other
industrial concerns, leachate collected from the landfills, and interceptor well
water.
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EXHIBIT 3-37

SURFACE WATER BODIES

CHAMBERS WORKS AREA
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EXHIBIT 3-38°

SUMMARY OF 1984 AND 1985 WATER QUALITY

ZONE 5
Cherry Is. New Castle

Parameter RM 71 RM66
Dissolved Ave 6.3 6.6
Oxygen Max 10.6 9.6
(mg/1) Min 2.8 3.0
# 34 35
Fecal Ave¥ 142 87
Coliform Max 1000 2000
(#/100ml) Min <10 <10
# 35 34

Total Ave 0.17 0.15

Phosphorus  Max 0.39 0.33

(mg/1) Min 0.08 0.06

# 35 35

Nitrate Ave 2.0 2.0

nitrogen Max 3.2 3.1

(mg/1) Min 0.4 0.3

# 35 35

Ammonia Ave 0.31 0.3

Nitrogen Max 1.30 1.3

(mg/1) Min <0.10 <0.10

X 35 35

pH Ave 7.0 7.0

Max 7.8 7.9

Min 5.7 5.8

# 33 33

Alkalinity  Ave 42 44

Max 62 63

Min 23 24

# 35 35

Phenols Ave <0.007 0.013

Max 0.023 0.091

Min <0.005 <0.005

X 34 35

BODg Ave <2.4 <2.4

Max 2.8 2.6

Min <2.4 <2.4

X 34 34

Chlorophyll Ave 7 7

Max 15 14

Min 0 0

# 24 23

8Delaware River Basin Commission, 1986, Delaware River Water Quality
Assessment: Delaware River Basin Commission, 53 p.
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3,2.2.2 Tidal Influence of the Delaware River Estuary

Water-Level Monitoring. ICF conducted a water-level monitoring study over
the period of a week (February 15 through February 22, 1989) in the area of the
proposed secure landfill at wells R31-MO1B & C, S32-MO2B & C, and R28-MO1B. This
activity was coordinated with the water-leveling activities of WCC so that ICF
could then compare two data sets. The wells instrumented by WCC for which data
were provided to ICF included P29-MO1B & C, Q30-MO1B & C, T29-MO1B & C. 1In
addition, tidal monitoring data were collected for the Delaware Estuary at the
south end of Chambers Works (near Munson Dam). This data set indicates:

® That the B and C zones respond to oscillating tides;

° The response of the B zone tends to be greater than the C aquifer.
Tidal oscillation of the river during this period was between 5 and 6
feet while the response of the B zone was between 1 and 4 feet and the
response of the C zone was between 0.4 and 2.5 feet (depending on
location);

o Flow in the B zone is toward the Delaware Estuary for this area but
flow in the C zone was not determined (a well development problem was
encountered during the survey).

The differing response of the two zones may indicate differences in the degree
of hydraulic connection between the two zones and the Delaware Estuary, or it
may be simply a function of the differing depth of the zones.

3.2.3 Floodplain/Flood Hazard Area Delineation

This section discusses the procedures used to analyze and delineate flood
plains and the results of analyses conducted for the Chambers Works region. The
relevant factors to consider in an environmental impact statement for facilities
located on a tidally-influenced river floodplain are also noted.

3:2:8.1 Flood Frequency-Elevation Studies

The proposed secure landfill and incinerator units are within the 100 year
flood plain?® that has been determined by the Federal Emergency Management Agency
(FEMA) . FEMA has conducted flood insurance studies for the townships of
Pennsville and Carneys Point, New Jersey. These studies involve hydrologic and
hydraulic analyses to determine flood hazard data relevant to flood plain
management and flood insurance premium rates, The studies assess the
characteristics of flood events of a magnitude which are expected to be equalled
or exceeded once on the average during any 10-, 50-, 100-, or 500-year period
(commonly termed the 10-, 50-, 100-, and‘'500-year floods, respectively).

FEMA's hydrologic analysis to determine flood frequency-elevation
relationships involved an examination of discharge-frequency data at specific

points along the Salem River. These data were then transposed to ungaged points
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downstream (including ite confluence with the Delaware River). Tidal elevations
were then examined for the Delaware River based on measurements taken at
Philadelphia, PA, Lewes, DE, and Reedy Point, DE dating back to 1900. 1In the
hydraulic analysis, FEMA examined the cross-section profile and shoreline
characteristics of the Salem and Delaware Rivers, including the channel roughness
factor for the channel and overbank areas. FEMA then compiled a "Summary of
Elevations" based on the determined frequency-elevation data. At the upstream
corporate limits of Pennsville, the Delaware River flood elevations are listed
as follows (based on NGVD datum):

10-year 7.3 ft
50-year 8.4 ft
100-year 9.2 ft
500-year 13.8 ft

WCC's "100-Year Flood Event Wave Climate Evaluation"?’ was based on FEMA's
study and specifies that the proposed landfill and incinerator will be designed
to withstand floodwaters up to 9 feet! which is likely to occur once (on the
average) every 100 years.

3.2.3.2 Other Factors Affecting Flood Potential

The location of the Chambers Works Property along the tidally-influenced
lower section of the Delaware River makes it susceptible to floods due to
riverine as well as coastal processes. Meteorologic data, including descrip-
tions of storm frequency, intensity, wind speed and direction, and precipitation
rates, must therefore be considered with regard to river discharge as well as
tidal fluctuations and ocean storm surges in order to determine potential flood
frequencies and elevations. Therefore, the actual likelihood of flooding of a
given magnitude is a function of the likelihood of the occurrence of extreme
events associated with several factors. Although individual extreme events, such
as river flooding or storm surges may be related to a single meteorological
phenomenon such as a hurricane, they may be operating independently. The
likelihood of the most extreme floods is, therefore, a function of the likelihood
of independent causes for flooding occurring simultaneously.

Varying amounts of historical data are available describing the
characteristics of past storm events in the Chambers Works area and the resultant
hydrologic affects. Exhibits 3-39 through Exhibit 3-41 present summary tables
of historical data for extreme precipitation, winds and tides. These summary
tables were developed from extended historical records for precipitation, wind,
and tides. It is apparent that a worst-case flooding scenario would result from
a combination of extreme climatic, riverine, and marine events. For example,
if a hurricane were to strike the area during a time of peak river discharge and
spring high tide, with winds coming from either the Southwest (longest fetch for
proposed incinerator site) or the Northwest (longest fetch for proposed landfill

FEMA provides a value of 9 feet on their flood insurance maps rather
than 9.2 feet.

3-76



INCHES

INCHES

EXHIBIT 3-39

SUMMARY OF PRECIPITATION DATA FOR
CHAMBERS WORKS FACILITY

YEARLY TOTAL PRECIPITATION

WILMINGTON, DE
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YEAR

3-77

Greatest
YEAR| TOTAL |24 hours| Date
(in.) | (n.)
1987 35.98 2.66 7/5-6
1986| 42.87 3| 6/11-12
85| 33.73 3.75 | 9/26-27
84| 41.72 2.25 | 5/29-30
54, 2.79 | 9/21-22
82| 41.07 2.45 | 6/12-13
8l 35.28 2.05 8/
80( 33.92 2.56 [10/25-26
79| 53.31 2.51 8/2-3
78| 51.28 3.94 7/2-3
77| 40.13 2.22 3/22
76( 33.59 2.29 S/1
75| 49.61 2.71 | 7/12-13
741 39.61 1.77 [10/15-16
73| 47.05 2.21 6/2
72| 48.13 4.35 | 6/21-22
711 52.24 4.11 | 8/27-28
70| 38.31 2.39 | 4/14-15
969| 40.38 5.37 | 9/2-
968| 31.75 2.35 | 5/28-29
987| 44.65 3.08 | 8/9-10
986/ 39.51 3.88 (10/18-19
85| 24.9 2.84 |7/11
32.82 2.33 (7/8
83| 32.1 2.96 | 11/6-7
82| 34.41 1.96 | 9/27-28
61| 40.44 2.56 | 4/12-13
80| 46.03 5.62 | 9/11-12
59( 38.19 3.23 | 8/31
51.87 2.75 | 3/19-20
57( 39.09 2.36 | 8/25-26 R
956/ 47.85 3.83 | 11/1-2
955| 37.14 4 | 8/12-13
954)| 33.72 2.05 (8/20-21
953| 47.6 2.35 | 7/
952| 49.38 5.83 7/10
9511 44.19 2.4 11
950/ 43.61 3.54 11/25
949| 38.84 .12
45.69 .03 12/30
947 .82 .95
946| 39.31 41 1/22
945 57.48 18 8/1
944| 40.18 87 8/2
943| 37.34 05 | 4/19
942| 48.79 .28 | 8/12
941| 34.17 1.8 177
1940| 44.99 2.56 4/8
1939( 40.52 3.91 | 8/19
38| 47.54 7.22 | 6/26
1937 45.15 .99 8/1
938| 45.48 .86 1/2
935| 54.45 .35 11/16
934| 46.87 ol 9/7
933| 51.42 .2 8/23
932| 49.54 .0 10/17
931| 40.37 3 7/9
930/ 28.84 07 1 9/13
929| 45.68 .35 10/1
928| 49.74 4.12 7/13
927| 46.25 2.7 12/4
926] 46. 2.7 7/18
9251 37.27 .54 7/31
924) 52.73 .0 7/22
923] 43.17 2 4/28°
922] 34.61 .3 7/2
921| 36.89 2 8/7
920| 47.53 2.68 | 8/10
919 60.89 3.98 19
918/ 33.39 1.45 | 5721
917 39.94 2.04 10/24
916 35.71 1.6 7/10
915/ 44.35 2.4 2/2
914| 36.22 2.34 | 7/28
913| 43.83 2| 421
912| 50.93 2.49 10/23
911} 57.05 3. 3l
910 41.63 2.25 9/2
1909 26.94 1. z:2
08| 37.39 3.84 7/26
1907| 53. 3.02 11/7
1906| 52.42 2.48 6/5
1905| 40.33 1.95 | 12/21
1904 36. 3.48 | 9/14
1903] & 2.719 7/18
1902 44.09 2.6 1/22
1901 44. 4.8 | 8/19
1900| 39.05 2.2 10/1
1899| 33.16 2.52 8/2
1898| 42.49 2 2/21
1897| 45.21 3.02 /2
6| 36.45 2.67 2/8
29.28 1.77 4/9
1894| 43.44 4.05 5/21

“ 1987-1954 DATA FROM WILMINGTON AIRPORT
“* 1953-1894 DATA FROM WILMINGTOM MUNICIPAL BUILDING



EXHIBIT 3-40

SUMMARY OF WIND DATA FOR
CHAMBERS WORKS FACILITY

WILMINGTON AIRPORT 1950-1987

RESULTANT
|Year |Direct.| Speed |Hourly |Speed|Direct.| Date

|Avg. Spd|
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WNW
ENE
WNW
N/A
NE

WNW
WNW

SSW
NW

SSE
SSE
SSE

|7/26
|3/15
|9/27
|5/8
|8/22
|4/4
|2/25
|3/18
|8/2
[12/25
|1/28
|2/2
|4/3
|12/1
|11/1
|12/16
|8/28
|12/6
[1/1
[1/4
|2/16
|8/11
|2/25
|3/10
|7/29
|12/31
{4/13
|2/19
| N/A
|1/14
|1/23
|2/25
|8/13
|10/15
|11/7
|3/11
|12/20
[11/25




FEET
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EXHIBIT 3-41

SUMMARY OF TIDE DATA RELEVANT TO
CHAMBERS WORKS FACILITY

2 YEARLY CIDAL INTREMES Ju[LADELPMIA, 34 ,386-,300
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site), severe flooding (possibly in excess of the 100-year elevation) could
occur. The most extreme high tide for the 86 period of record at Philadelphia
and the greatest precipitation over a period of 24 hrs, 7.22 inches (equal to
the 100 year 24 hr storm®’) were not associated with hurricane events.

Although FEMA has apparently determined that it is unlikely that all of
these factors would occur simultaneously as described, it is unclear to what
degree hurricanes effect the flood potential of the area. The effects of these
hurricanes are largely dependent on the other factors described above.

Potential Hurricane (Cyclone) Threat. A total of 845 known North Atlantic

tropical cyclones of at least tropical storm intensity (>39 mph winds) have
occurred during the 10l-year period between 1886 and 1986 for which data are
available. This averages roughly 8.4 tropical storms per year, of which an
average of 4.9 per year are hurricanes (>74 mph winds) (Neumann, et. al.,
1987)%, Despite the potential for significant damage to be caused by storms
merely of tropical storm intensity, little data are easily accessible depicting
the absolute pathways and resultant destruction of these storms on the New Jersey
coast near the Chambers Works Property.

Simpson and Lawrence (1971) estimate a probable hurricane occurrence of
only 1 percent during any given year for the New Jersey coast. This estimate
is based on the fact that over the last 100 years, only one hurricane (#4 in
1903) has directly struck the New Jersey coast. The probability of occurrence,
however, may actually be higher based on the fact that as many as 58 hurricanes
have struck the East Coast between South Carolina and Connecticut since 1886.
Furthermore, with a typical diameter of 375 miles, hurricanes tracking just
offshore or striking a nearby state may also cause significant damages to
floodplain properties in New Jersey, such as at Chamber Works. A breakdown of
these 58 identified hurricanes by intensity class is presented below.

TOTAL NUMBER BETWEEN
SOUTH CAROLINA

CLASS WIND SPEED AND CONNECTICUT
1 74-95 25
2 96-110 12
3 111-130 19
4 131-155 2
3 >155 0

Although meteorologic data, including descriptions of storm frequency, intensity,
wind speed and direction, and precipitation rates, should be incorporated into
any flood-frequency analysis, evidence of the flood elevations associated with
the major floods of 1933, 1950, and 1962 (not exceeding 8.5 ft NVGD in the
vicinity of Chambers Works) supports 9 feet (NGVD) as an appropriate planning
elevation for the 100-year flood.
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3.3 EXISTING AIR QUALITY

3.3.1 Meteorology and Climatology

The closest location near the Du Pont Chambers Works site for which complete
meteorological data are collected is the Greater Wilmington Airport, located 8
miles west-southwest of the site. The following discussion is based on data from
Wilmington Airport.

The Delaware River and Delaware Bay, located mnear the site, have a
moderating influence on the climate of the area, leading to humid summers and
relatively mild winters. The average monthly temperature in the area ranges from
a high of 76.0°F in July to a low of 31.2°F in January. Recorded extremes of
temperature range from 102°F, recorded in July, to 14°F below zero, recorded in
January. The average length of the growing season in the area is about 200
days. The average date of the last freezing temperature in spring is around
April 13, and the average date of the first freezing temperature in fall is
around October 29.

Precipitation in the area is fairly uniformly distributed throughout the
year, and averages 41.4 inches annually. The lowest recorded amount of annual
precipitation was 24.90 inches, and the highest was 54.70 inches. The highest
daily rainfall recorded was 6.24 inches. Snow may occur from October to April,
with most of the snowfall occurring from December through March. The highest
daily snowfall recorded was 16.5 inches. Most of the rain in the summer months
comes from thunderstorms, and coastal storms are responsible for most of the rain
throughout the remainder of the year. Atlantic hurricanes can cause heavy rains
during the summer months, although winds rarely reach hurricane force in the
area. Both heavy rains and high tides can cause flooding of the Delaware River
and Delaware Bay.32:33

An annual wind rose for the Wilmington area is included in Exhibit 3-42.3%
Prevailing winds are from the south from May through September, and from the
northwest and west-northwest during the remaining months. The wind is from the
southwest quadrant approximately 44 percent of the time. The average wind speed
is approximately 9.2 mph, with short term gusts up to about 50 mph. Winds
blowing from the direction of the Delaware Bay or from Philadelphia, or from
industrial areas along the Delaware River favor the formation of fog, which can
occur at any time of the year.

3.3.2 Ambient Air Quality

3.3.2.1 Air Quality Reporting Regions and Monitoring Locations. Information in

this section is taken primarily from the 1986 and 1987 New Jersey Air Quality
ReportssiSG, the 1986 and 1987 Delaware Air Quality Summaries,?®’'®® and the air
permit application included in the RCRA Part B Permit Application for the
proposed facility.®®
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EXHIBIT 3-42

ANNUAL WIND ROSE FOR THE WILMINGTON AREA

s
AP418 1/28/88 14:25:45 +,.628
21+ KNOTS
17-21 KNOTS
5 =18 KNAOTS
1866 METEOROLOSICAL DATA Ll
ANNUAL WIND ROSE 7-1@ KNOTS
WILMINGTON, DE
4-8 KNOTS
8-3 KNOTS

WIND SPEED CLASSES

Source: RCRA Part B Permit Application, Volume VIII - Air Permit Application,
"Chambers Works Rotary Kiln Hazardous Waste Incinerator and New Secure

Landfill," prepared for E.I. Du Pont de Nemours & Company, Deepwater,
NJ, 1989. Part 2 of 2.
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The proposed incinerator will emit criteria pollutants (i.e., sulfur dioxide
(80;), nitrogen oxides (NOg), carbon monoxide (CO), inhalable particulate (PM-
10), lead (Pb), and ozone (0;) precursors (volatile organic substances) which
are regulated by National and New Jersey Ambient Air Quality Standards (AAQS))
during normal operations. The States of New Jersey and Delaware monitor ambient
concentrations of these pollutants from various locations. Ambient air quality
monitoring locations in Salem County, New Jersey, New Castle County, Delaware,
and the Delaware Bay and Southern Delaware Valley Regions of New Jersey, are
listed in Exhibit 3-43. The location of each station with respect to Chambers
Works is shown in Exhibit 3-44. The pollutants monitored at each location are
described in Exhibit 3-45. The closest monitoring stations to Chambers Works
are in Salem and New Castle Counties. Other monitoring stations are located
between 25 and 50 km from Chambers Works. Ambient air quality data from the
relatively remote monitoring stations are not necessarily representative of
conditions in Salem County, but provide general information on ambient air
quality in Southern New Jersey.

The State reports air quality through a numerical Pollutant Standards Index
(PSI) for each monitored pollutant. The PSI is calculated based on the monitored
concentration of each pollutant in each PSI Reporting Region during the previous
24-hour period. A PSI rating of 100 or greater indicates that the monitored
pollutant had reached or exceeded the applicable ambient air quality standard.
The PSI is further classified based upon its numerical value; 0-50 is classified
as good, 51-100 as moderate, 101-200 as unhealthful, and above 200 as very
unhealthful.

Salem County is located in the Delaware Bay Pollutant Standards Index
Reporting Region, one of nine Regions classified by the State of New Jersey for
the purposes of monitoring and reporting air quality. The Southern Delaware
Valley and Southern Coastal Reporting Regions are adjacent to the Delaware Bay
Region. Exhibit 3-43 shows the nine New Jersey State PSI Reporting Regions, and
adjacent counties in Delaware.

The PSIs for criteria pollutants, with the exception of ozone, have been
less than 100 (i.e., moderate or better) during 1986 and 1987. The PSI for
ozone in the Delaware Bay PSI Reporting Region was moderate to good on 363 days
in 1986, and unhealthful on 2 days. The PSI for ozone in the region was moderate
to good on 351 days in 1987, and unhealthful on 7 days. Complete ozone
monitoring data were not available for 7 days in 1987.

3.3.2.2 Federal and State Attainment Status for Criteria Pollutants. The air
quality in the Delaware Bay Region is classified as better than National and
New Jersey Ambient Air Quality Standards (AAQS) for total suspended particulate
(TSP), sulfur dioxide (S0,), carbon monoxide (CO), nitrogen oxides (NOy), and
lead (Pb). Ambient concentrations of ozone (03) in the Delaware Bay Reporting
Region and in the entire State of New Jersey exceed both State and Federal
ambient air quality standards. Ambient concentrations of ozone also exceed
Federal standards in New Castle County (Wilmington), Delaware, which lies
directly west of Salem County, New Jersey.’® The region has not yet been
classified with respect to the State and Federal inhalable particulate (PM-10)
ambient air quality standard because data are not yet available.
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EXHIBIT 3-43

NEW JERSEY STATE POLLUTANT STANDARDS INDEX REPORTING REGIONS

NORTHERN
COASTAL

Chambers
Works

SOUTHERN
COASTAL

KENT
(Delaware)
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EXHIBIT 3-44

LOCATION OF EAcH AMBIENT AIR QUALITY STATION

CENTRAL
DELAWARE
VALLEY

- DELAWARE
® ) VALLEY
a6 A2 °
A3
DELAWARE SOUTHERN
NEW BAY B4 COAS TAL
CASTLE 5
COUNTY,
DELAWARE
A6
DELAWARE
Al = Claymont
A2 = Wilmington
A3 = New Castle
KENT A4 = Newark
33?5&; A5 = Lindamere
A6 = Delaware City

NEW JERSEY

Bl = Deepwater
B2 = Pedricktown
B3 = Pennsgrove
B4 = Millville
B5 = Ancora S.H.
B6 = Camden

B7 = Pennsauken
B8 = Clarksboro
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EXHIBIT 3-45

SUMMARY OF AMBIENT AIR QUALITY MONITORING STATIONS IN THE VICINITY
OF DU PONT CHAMBERS WORKS -
NEW JERSEY AND DELAWARE MONITORING STATIONS®

Station

NEW JERSEY:
Deepwater 052
Pedricktown S57
Pennsgrove®
Millville
Ancora S.H.
Camden Lab 058
Camden Lab ip02
Camden Lab iplé
Camden NO2
Pennsauken 059
Clarksboro

DELAWARE:
Claymont P-1
Wilmington P-2°¢
NO2

Wilmington S-19
New Castle P-4
Newark UDE S-9
Newark Lums S-18
Lindamere S-3

Delaware City S-8

County

Salem
Salem
Salem
Cumberland
Camden
Camden
Camden
Camden
Camden
Camden
Gloucester

New
New

New
New
New
New
New
New

Castle
Castle

Castle
Castle
Castle
Castle
Castle
Castle

PSI Region

Delaware Bay
Delaware Bay
Delaware Bay
Delaware Bay
S. Del. Valley

nmunmmmwn

New
New

New
New
New
New
New
New

Del. Valley
. Del. Valley
Del. Valley
. Del. Valley
. Del. Valley
. Del. Valley

Castle
Castle

Castle
Castle
Castle
Castle
Castle
Castle

Pollutants Monitored

TSP, Pb, other metals
TSP, Pb, other metals
S02

s02, 03

s02, 03, CO

s02, 03, CO, NO2
PM10, Pb

PM10

TSP

TSP, PM10, metals
S02, 03

s02, 03, €O, TSP, NO2
502, CO, TSP, PM1O0,

PM10

S02, TSP

S02

03

S02, TSP, 03
S02, TSP

2 New Jersey Department of Environmental Protection; 1987 Air Quality
Report, NJDEP Division of Environmental Quality, July, 1988.

New Jersey Department of Environmental Protection; 1986 Air Quality
Report, NJDEP Division of Environmental Quality, August, 1987.

P Monitoring at this location was discontinued at the end of 1985.

¢ Monitoring location does not meet EPA siting criteria for TSP
monitoring stations.

3-86



3:3.2.3 Ambient Air Quality Data for Criteria Pollutants. Exhibit 3-46

summarizes available ambient air quality data for criteria pollutants at
monitoring locations in New Jersey and Delaware in the wvicinity of Chambers
Works. However, it is assumed by EPA and NJDEP that ambient concentrations of
all pollutants with the exception of ozone, are well below applicable standards.
O0f the six criteria pollutants, only TSP is monitored in the immediate vicinity
of Chambers Works. However, it is assumed by EPA and NJDEP that ambient
concentrations of all criteria pollutants with the exception of ozone meet
applicable standards in the vicinity of Chambers Works. Although ambient
concentrations of ozone are not monitored in the immediate vicinity of Chambers
Works, it is assumed by EPA and NJDEP that ambient concentrations exceed
applicable standards, based on air quality monitoring data from other locations
throughout New Jersey and Delaware. Ambient concentrations of carbon monoxide
have exceeded the NAAQS in several urban areas in New Jersey, including Camden
and Pennsgrove. High ambient concentrations of carbon monoxide in urban areas
are generally attributed to mobile sources, and it is assumed by EPA and NJDEP
that carbon monoxide concentrations in the vicinity of Chambers Works meet
applicable standards.

EPA recently promulgated ambient air quality standards for PM-10 (the
fraction of total particulate with a particle size of less than 10 microns) to
replace the primary ambient air quality standards for TSP. Federal standards
for ambient concentrations of PM-10 have been incorporated into the New Jersey
Air Regulations, and will be incorporated into the revised New Jersey State
Implementation Plan (SIP), which outlines air quality control strategies for
the state.

It is expected by EPA that most areas in compliance with present ambient
air quality standards for TSP will also be found to be in compliance with the
new PM-10 standards. Salem County was not classified by EPA as an area expected
to exceed the PM-10 standards. Data on ambient concentrations of PM-10 in Salem
County and the Delaware Bay Reporting Region are not presently available. Data
for the adjacent Southern Delaware Valley Reporting Region show the region to
be in compliance with both the TSP and PM-10 standards. It is expected that PM-
10 concentrations in the vicinity of Chambers Works meet applicable standards.

3.3.2.4 Ambient Air Quality Data for Non-Criteria Particulate Metals.
Particulate emissions from the proposed incinerator are expected to contain
metals. Exhibit 3-47 summarizes monitoring data for concentrations of
particulate metals in the vicinity of Chambers Works. With the exception of
lead, which is a criteria pollutant, ambient air quality standards have not been
promulgated for metals. In 1987, EPA developed and released draft standards for
emissions of metals from hazardous waste incinerators. The draft standards are
based on EPA unit risk values (i.e., ambient air concentrations) and include
standards for arsenic, beryllium, cadmium, chromium, barium, mercury, thallium,
silver, vanadium, and zinc. The draft standards have not been published in the
Federal Register, and are not expected to be promulgated until 1989. The draft
metal emissions standards are further discussed in Section 4.2 on Air Quality
Impacts and Section 4.4 on Public Health Assessment.
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EXHIBIT 3-46

SUMMARY OF 1987 AMBIENT AIR QUALITY MONITORING DATA
FOR CRITERIA POLLUTANTS IN THE VICINITY OF
DU PONT CHAMBERS WORKS - NEW JERSEY MONITORING LOCATIONS

Monitoring Averaging Ambient Standard (ppm) Concentration
Location Period (primary) (secondary) : (ppm)*®
SO0, Millville Annual 0.03 0.02 0.007
24 -Houx 0.14 0.10 0.045/0.041
3-Hour None 0.5 0.064/0.061
Ancora S.H. Annual 0.03 0.02 0.006
24-Hour 0.14 0.10 0.047/0.034
3-Hour None 0.5 0.074/0.066
Camden Lab 058 Annual 0.03 0.02 0.013
24 -Hour 0.14 0.10 0.064/0.051
3-Hour None 0.5 0.101/0.083
Clarksboro Annual 0.03 0.02 0.009
24 -Hour 0.14 0.10 0.055/0.041
3-Hour None 0.5 0.074/0.069
Pennsgrove® Annual 0.03 0.02 0.011
24 -Houx 0.14 0.10 0.048
3-Hour None 0.5 0.094
NO, Camden Lab 058 Annual 0.05 0.05 0.028
(¢0] Ancora S.H. 1-Hour 35 35 5.2/4.1
8-Hour 9 9 2.9/2.7
Camden Lab 058 1-Hour 35 35 12.9/11.9
8-Hour 9 9 9.0/6.7

# Annual averages are for calendar year. Highest and second highest
values (highest/2nd highest) are shown for 24-hour, 8-hour, 3-hour, and l-hour
averages.

P Monitoring data is from 1985. 24-hour and 3-hour concentrations are
second-highest wvalues.
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EXHIBIT 3-46

SUMMARY OF 1987 AMBIENT AIR QUALITY MONITORING DATA
FOR CRITERIA POLLUTANTS IN THE VICINITY OF
DU PONT CHAMBERS WORKS - NEW JERSEY MONITORING LOCATIONS

(continued)
Monitoring Averaging Ambient Standard (ppm) Concentration
Location Period (primary) (secondary) (ppm)?

0O, Millville Max. l-Hour 0.12 - 0.08 0.148/0.140 (7)®
Ancora S.H. Max. l-Hour 0.12 0.08 0.169/0.165 (9)
Camden Lab 058 Max. 1l-Hour 0.12 0.08 0.211/0.177 (23)
Clarksboro Max. l-Hour 0.12 0.08 0.173/0.166 (10)

TSP  Deepwater 062 Geo. Mean 75 60 46.8

24 -Hour 260 150 104/92
Pedricktown S57 Geo. Mean 75 60 35.9
24 -Hour 260 150 99/83
Camden NO2 Geo. Mean 75 60 54.6
24 -Hour 260 150 1277111 ;
Pennsauken 059 Geo. Mean 75 60 48.3
24 -Hour . 260 _ 150 127/118
PM-10 Camden IP02 Arith. Mean 50¢ 50 30.9
24 -Hour 150 150 89/59
Camden IP16 Arith. Mean 50 50 29.1
24 -Hour 150 150 85/57
Pennsauken IP10 Arith. Mean 50 50 35.4
24 -Hour 150 150 106/92

Pb Deepwater 062 Max. 3-Month 1.5 1.5 0.137
Pedricktown S57 Max. 3-Month 1.5 1.5 0.097
Camden Lab IP02 Max. 3-Month None - PM-10 sample 0.089
Pennsauken S71 Max. 3-Month 1.5 1.5 0.210

2 Annual averages are for calendar year. Highest and second highest
values (highest/2nd highest) are shown for 24-hour, 8-hour, 3-hour, and l-hour
averages.

® Number of days in 1987 that ozone concentration exceeded 0.12 ppm at
monitoring location.

° Federal Standards only. New Jersey State Standards for PM-10 have not
been promulgated.
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EXHIBIT 3-46

SUMMARY OF 1987 AMBIENT AIR QUALITY MONITORING DATA
FOR CRITERIA POLLUTANTS IN THE VICINITY OF
DU PONT CHAMBERS WORKS - DELAWARE MONITORING LOCATIONS

Monitoring Averaging Ambient Standard (ppm) Concentration
Location Period (primary) (secondary) (ppm)?
SO0,  Claymont Annual 0.03 0.02 0.010
24 -Hour - 0.14 0.10 0.04/0.04
3-Hour None 0.5 Not Exceeded
Wilmington Annual 0.03 0.02 0.020
24 -Hour 0.14 0.10 0.05/0.05
3-Hour None 0.5 Not Exceeded
New Castle Annual 0.03 0.02 0.010
24-Hour 0.14 0.10 0.03/0.03
3-Hour None 0.5 Not Exceeded
Newark UDE Annual 0.03 0.02 0.010
24 -Hour 0.14 0.10 0.03/0.03
3-Hour None 0.5 Not Exceeded
Lindamere Annual 0.03 0.02 0.010
24.-Hour 0.14 0.10 0.05/0.04
3-Hour None 0.5 Not Exceeded
Delaware Cty Annual 0.03 0.02 0.010
24 -Hour 0.12 0.10 0.04/0.04
3-Hour None 0.5 Not Exceeded
NO, Claymont Annual 0.05 0.05 0.027
Wilmington Annual 0.05 0.05 0.029
co Claymont 1l-Hour 35 35 5
8-Hour 9 9 4
Wilmington 1-Hour 35 35 11
8-Hour 9 9 5
0" Claymont Max. 1-Hour 0.12 0.08 (0)¢
Lindamere Max. l-Hour 0.12 0.08 (0)
Newark Lums Max. l-Hour 0.12 0.08 (0)

% Annual averages are for calendar year.

Highest and second highest

values (highest/2nd highest) are shown for 24-hour, 8-hour, 3-hour, and l-hour

averages.

® No violations of the ozone ambient air quality standard were recorded
in 1986 or 1987. New Castle county is classified by EPA as non-attainment for
ozone on the basis of violations recorded in 1985 and prior years.

¢ Number of days in 1987 that ozone concentration exceeded 0.12 ppm at

monitoring location.
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EXHIBIT 3-46

SUMMARY OF 1987 AMBIENT AIR QUALITY MONITORING DATA
FOR CRITERIA POLLUTANTS IN THE VICINITY OF
DU PONT CHAMBERS WORKS - DELAWARE MONITORING LOCATIONS

(continued)
Monitoring Averaging  Ambient Standard (ppm) Concentration
Location Period (primary) (secondary) (ppm)®
TSP  Claymont Geo. Mean 75 60 38
24 -Hour 260 150 86/76
Wilmington® Geo. Mean 75 60 63
24 -Hour 260 150 153/129
New Castle Geo. Mean 75 60 40
24 -Hour 260 150 115/78
Lindamere Geo. Mean 75 60 44
24 -Hour 260 150 115/105
Del. City Geo. Mean 75 60 35
24 -Hour 260 150 115/96
PM-10 WilmingtonP Arith. Mean 50° 50 35
24 -Hour 150 150 90/66
WilmingtonS Arith. Mean 50 50 34
24 -Hour 150 150 87/66

® Annual averages are for calendar year. Highest and second highest
values (highest/2nd highest) are shown for 24-hour, 8-hour, 3-hour, and l-hour
averages.

® Monitoring location does not meet EPA siting criteria for TSP
monitoring stations.

¢ Federal Standards only. Delaware State standards for PM-10 have not
been promulgated.
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EXHIBIT 3-47

SUMMARY OF 1987 AMBIENT AIR QUALITY MONITORING DATA FOR PARTICULATE METALS
IN THE VICINITY OF DU PONT CHAMBERS WORKS - NEW JERSEY MONITORING LOCATIONS

Concentrations in ug/m3

Pedricktown S57 Deepwater 062
Maximum Annual Maximum Annual
Pollutant® Daily Average Daily Average
Arsenic ND ND ND ND
Barium ND ND ND ND
Cadmium 0.006 0.002 0.005 0.001
Chromium 0.017 0.003 0.022 0.004
Copper 0.037 0.006 0.116 0.040
Iron 0.460 0.142 0.673 0,236
Magnesium 0,932 0.305 1.453 0.512
Manganese 0.187 0.014 0.798 0.036
Nickel 0.035 0.011 0.029 0.009
Potassium ND ND ND ND
Vanadium ND ND ND ND
Zine 1.666 0.407 2.210 0.473

ND - Data not available

2 Ambient air quality standards have not been established for these
pollutants.
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EXHIBIT 3-47 (continued)

SUMMARY OF AMBIENT AIR QUALITY MONITORING DATA FOR PARTICULATE METALS
IN THE VICINITY OF DU PONT CHAMBERS WORKS - NEW JERSEY MONITORING STATIONS

Concentrations in ug/m3

Pedricktown s57° Deepwater 062°

Annual Average® Annual Average

1986 1987 1986 1987 MDL
Pollutant?
Arsenic ND ND ND ND 0.001
Barium ND ND ND ND 0.004
Cadmium BMDL 0.002 BMDL 0.001 0.001
Chromium BMDL 0.003 BMDL 0.004 0.001
Copper 0.012 0.006 0.086 0.040 0.002
Iron 0.217 0.142 0.230 0.236 0.004
Magnesium 0.301 0.305 0.452 0.512 0.001
Manganese 0.007 0.014 0.013 0.036 0.002
Nickel BMDL 0.011 BMDL 0.009 0.009
Potassium ND ND ND ND 0.001
Vanadium ND ND ND ND 0.008
Zinc 0.453 0.407 0.381 0.473 0.002
ND - Data Not Available
MDL - Minimum Detection Limit

BMDL - Below Minimum Detection Limit

# Total Suspended Particulate (TSP) monitoring station
® Total Suspended Particulate (TSP) monitoring station

¢ Annual averages are based on quarterly means. In 1986, more than 25
percent of the samples for manganese at Pennsauken and at Camden Lab were less
than the Minimum Detection Limit (MDL) in two quarters. One-half of the MDL
was used in computing annual averages. Metals for which more than 25 percent
of the samples were below the MDL in three or four quarters are reported as
Below Minimum Detection Limit (BMDL).

¢ Ambient air quality standards have not been established for these
pollutants.
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EXHIBIT 3-47 (continued)

SUMMARY OF AMBIENT AIR QUALITY MONITORING DATA FOR PARTICULATE METALS
IN THE VICINITY OF DU PONT CHAMBERS WORKS - NEW JERSEY MONITORING STATIONS

Concentrations in ug/m3

Camden Lab IP02® Pennsauken S71° Pennsauken IP11°

Annual Averaged Annual Average Annual Average

1986 1987 1986 1987 1986 1987 MDL
Pollutant®
Arsenic 0.002 0.001 ND ND 0.003 0.001 0.001
Barium 0.012 0.011 ND ND 0.010 0.011 0.004
Cadmium 0.003 0.002 0.008 0.004 0.003 0.002 0.001
Chromium ND ND BMDL 0.004 ND ND 0.001
Copper 0.008 0.009 0.029 0.025 0.017 0.013 0.002
Iron 0.247 0.156 0.405 0.381 0.344 0.262 0.004
Magnesium ND ND 0,329 0.334 ND ND 0.001
Manganese 0.012 0.007 0.017 0.016 0.017 0.012 0.002
Nickel 0.012 0.010 BMDL 0.014 0.012 0.010 0.009
Potassium 0.099 0.057 ND ND 0.012 0.077 0.001
Vanadium 0.010 0.010 ND ND BMDL 0.010 0.008
Zinc 0.068 0.079 0.390 0.349 0.081 0.072 0.002
ND - Data Not Available
MDL - Minimum Detection Limit

BMDL - Below Minimum Detection Limit

2 Inhalable Particulate (PM-10) monitoring station
b Total Suspended Particulate (TSP) monitoring station
¢ Inhalable Particulate (PM-10) monitoring station

4 Annual averages are based on quarterly means. In 1986, more than 25
percent of the samples for barium, cadmium, and copper at Pennsauken and
barium, copper, and vanadium at Camden Lab were less than the Minimum
Detection Limit (MDL) in one or two quarters. One-half of the MDL was used in
computing annual averages. Metals for which more than 25 percent of the
samples were below the MDL in three or four quarters are reported as Below
Minimum Detection Limit (BMDL).

¢ Ambient air qqality standards have not been established for these
pollutants.
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3.3.2.5 Ambient Air Quality Data for Other Non-Criteria Pollutants. No

monitoring of ambient concentrations of non-criteria pollutants other than
particulate metals is conducted in the vicinity of Chambers Works. NJDEP
conducts monitoring for particulate organic matter (POM), acid precipitation,
smoke shade, and visibility at locations remote from Chambers Works, including
the Camden Lab, Pennsauken, Ancora S.H., and Millville monitoring stations. No
State or Federal standards have been established for these pollutants. Some
correlation exists between TSP concentrations and smoke shade, as measured in
coefficient of haze (COHS) units*!, and ambient TSP concentration data can be
used as a general indicator of the effects of the source on smoke shade, and to
some extent on visibility. Acid precipitation is a result of emission and
transport of sulfur and nitrogen oxides from stationary and mobile sources
throughout the regional airshed. Addition of a single source such as a hazardous
waste incinerator to the airshed is not expected to have a measurable effect on
regional acid precipitation. Ambient concentrations of SO, and NOy are a better
indicator of the local effects of the proposed source.

Ambient concentrations of particulate organic matter are generally a result
of fuel oil, coal, or municipal waste combustion. Benzo(a)pyrene, a suspected
carcinogen, is a constituent of diesel exhaust and is also a pollutant of concern
in assessment of municipal waste incinerators. The annual average concentrations
of benzo(a)pyrene at the Camden Lab and Pennsauken stations in 1987 were 0.14
and 0.13 nanograms per cubic meter. The maximum recorded 24-hour average
concentrations at the two locations were 0.81 and 1.18 nanograms per cubic meter.
Particulate material collected at these locations contained between 18 and 26
percent extractable organic material.

3.4 ECOLOGY
3.4.1 Terrestrial Environment

The terrestrial environment of Chambers Works is a mixture of existing or
former industrial areas and vegetated wupland and wetland communities.
Terrestrial wildlife habitat is limited primarily to Carneys Point, an
approximately 130-acre area located north-northwest of the currently operating
plant area. Carneys Point is bounded to the west and north by the Delaware
River, to the east by Bouttown Creek, and to the south by Henby Creek. The
entire area was formerly occupied by a munitions factory until the late 1960s.
Since then, various demolition activities as a part of disassembly activities
have left the wildlife habitat of Carneys Point relatively disturbed. Plant
species diversity is limited, and the area is dominated by plants well adapted
to cleared or disturbed land®?. Exhibits 3-48 and 3-49 provide lists of the
plant and animal species, respectively, known or expected to occur on Carneys
Point. None of these species are endangered or threatened (see Section 3.4.3).
A description of the plant and animal species comprising the upland and wetland
communities of Carneys Point is presented below. Common species names are used
in the following discussions; scientific names are presented along with common
names in the exhibits.

3-95



EXHIBIT 3-48

PLANT SPECIES THAT OCCUR ON CARNEYS POINT
AT THE DU PONT CHAMBERS WORKS PLANT

Common Name Scientific Name

Herbaceous and Shrub Species:

Aster Aster sp.

Milkweed Asclepias syriaca
Thistle Cirsium discolor
Fireweed Erechtities hieracifolia
Switchgrass Panicum sp.

Broom sedge Andropogan virginicus
Common mullein Verbascum thapsus
Bristly foxtail Setaria spp.

Phragmites Phragmites communis
Smartweed Polygonum hydropiper or sp.
Panic grass Panicum sp.

Wool-grass Scirpus cyperinus

Sedge Carex crinita

Nut sedge Cyperus esculentus

Soft rush Juncus effusus
Thoroughwort Eupatorium scrotinum

Tree Species:

Bigtooth aspen Populus grandidentata

Cherry Prunus sp.

Eastern cottonwood Populus deltoides
Smooth sumac Rhus glabra

Sweetgum Liquidambar styraciflua
Sycamore Platanus_occidentalis
White birch Betula papyrifera
White poplar Populus alba

SOURGCE: ENSR Consulting and Engineering, "Wetland Delineation Study for the
0ld Carneys Point Site," December 1988
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EXHIBIT 3-49

WILDLIFE SPECIES KNOWN OR EXPECTED TO OCCUR ON CARNEYS POINT
AT THE DU PONT CHAMBERS WORKS PLANT

Common Name Scientific Name

Mammals:
White-tailed deer Odocoileus virginianus
Raccoon Procyon lotor
Eastern cottontail Sylvilagus floridanus
Woodchuck Marmota monax
Opossum Didelphis marsupialis
Muskrat Ondatra zibethicus
Marsh rice rat Oryzomys palustris
White-footed mouse Peromyscus leucopus
Pine vole Microtus pinetorum
Meadow vole Microtus pennsylvanicus
Masked shrew Sorex cinereus
Shorttail shrew Blarina brevicauda
Eastern mole Scalopus aquaticus
Star-nosed mole Condylura cristata

Birds:
American goldfinch Carduelis tristis
Red-winged blackbird Agelaius phoeniceus
Robin Turdus migratorius
Eastern meadowlark Sturnella magna
Cardinal Cardinalis cardinalis
Common flicker Colaptes auratus
Barn swallow Riparia riparia
Pigeon Columba livia
Mourning dove Zenaida macroura
Turkey vulture Cathartes aura
Red-tailed hawk Buteo jamaicensis
American kestrel Falco sparverius
Canada geese Branta canadensis
Mallard Anas platyrhynchos
Kingfisher Ceryle alcyon
Common Egret Casmerodius albus
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EXHIBIT 3-49 (Continued)

WILDLIFE SPECIES KNOWN OR EXPECTED TO OCCUR ON CARNEYS POINT
AT THE DU PONT CHAMBERS WORKS PLANT

Common Name Scientific Name

Reptiles and Amphibians:

Black racer Coluber constrictor
Northern water snake Nerodia sipedon
Painted turtle Chrysemys picta

Mud turtle Kinosternon subrubrum
Spotted turtle Clemmys guttata
Stinkzot Sternotherus odoratus
Snapp.ug turtle Chelydra serpentina
Bullfrog Rana catesbeiana
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3.4.1.1 Upland Communities. The upland habitat of Carneys Point is comprised
of fields and wooded areas. Common plants of non-wooded areas include milkweed,
thistle, goldenrod, broomsedge, common mullein, aster, thoroughwort, fireweed,

switchgrass, bristly foxtail, phragmites, and other upland grasses. White
poplar, white birch, cherry, sycamore, eastern cottonwood, and smooth sumac
occur in the wooded areas. Much of the upland area; however, consists of

monotypic stands of phragmites and poplar, as well as old road and foundation
remains®?®,

Surveys of the upland wildlife community have not been conducted. However,
according to a representative of the U.S. Fish and Wildlife Service, habitat
value of the area is not high,** and consequently, the wildlife population is
probably somewhat limited in number and diversity. The area is known to support
a substantial population of approximately 400 white-tailed deer. Other mammalian
species possibly using the upland habitat of Carneys Point include raccoon,
eastern cottontail, woodchuck, opossum, white-footed mouse, pine vole, masked
shrew, shorttail shrew, and eastern mole. Bird species likely to use the upland
areas include robin, American goldfinch, eastern meadowlark, cardinal, common
flicker, barn swallow, pigeon, mourning dove, turkey vulture, red-tailed hawk,
and American kestrel. A number of warblers and other passerine species also may
occur in the upland areas. Reptile species include black racer and possibly
other snake species. Amphibians may include toads and salamanders.

3.4.1.2 Wetland Communities. Six distinct wetland areas, totalling 29 acres,
occur on Carneys Point*>, Exhibit 3-50 shows the location of these wetlands
(wetlands A - F) relative to the proposed landfill and incinerator locations.
The dominant wetland of the area is the palustrine emergent wetland bordering -
Bouttown Creek (wetland B). This wetland comprises over half of the total
wetland acreage of Carneys Point“®., Five isolated emergent wetlands comprise
the remaining wetland acreage of the area. According to the New Jersey Bureau
of Wetlands“’, additional isolated wetlands, totalling less than a quarter of
an acre, exist within the boundaries of the proposed landfill. Additional
wetland acreage also may be associated with Henby Creek, although this area has
not been surveyed.

Species composition of the six distinct wetland areas was determined during
a wetlands investigation conducted by ENSR Consulting and Engineering in 1988.
Dominant vegetation in the Bouttown Creek wetland includes smartweed, panic
grass, phragmites, white poplar, and sweetgum. Wool-grass, sedge, nut sedge,
phragmites, soft rush, panic grass, and switchgrass are the dominant species in
wetland A, located at the northeastern tip of Carneys Point. Phragmites with
a transitional borders of sweetgum or bigtooth aspen comprise the vegetative
communities of wetlands C and E, located near the western border of Carneys
Point. Sweetgum and eastern cottonwood are the dominant species in wetland D,
adjacent to the existing landfill. No vegetation was observed in wetland F,
located near the southwestern corner of the proposed landfill. Species
composition has not been documented for the smaller, isolated wetlands within
the proposed landfill boundary or for any wetlands possibly occurring along Henby
Creek.
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EXHIBIT 3-50

LOCATION OF WETLANDS (A - F)
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The wetlands of Carneys Point have been classified by the New Jersey Bureau
of Wetlands to be of intermediate resource value®. Under the New Jersey
Freshwater Wetlands Protection Act (NJSA 13:9B), a wetland is of intermediate
resource value if it does not have exceptional or ordinary resource value.
Wetlands of exceptional resource value are those that discharge into FW-1 waters
or FW-2 trout production waters, or that are present or documented habitat for
threatened or endangered species (identified pursuant to the Endangered and Non-
Game Species Conservation Act, P.L. 1973, c. 309[C.23:2A et. seq.]). Wetlands
of ordinary resource value are isolated wetlands, man-made drainage ditches,
swales, or detention facilities.

According to the New Jersey Freshwater Wetlands Protection Act (NJSA 13:9B),
because the wetlands are of intermediate value, a buffer zone (transition area)
of between 25 and 50 feet is required between wetlands and the landfill.
However, parts of the landfill are within 25 feet of wetlands, and therefore,
Du Pont will have to obtain a transition area waiver for the proposed landfill
site. Such a waiver can be obtained because Du Pont can demonstrate that the
average distance between the landfill and wetlands is between 25 and 50 feet.
Du Pont plans to submit a wetlands transition area averaging plan for NJDEP after
the RCRA Part B Permit Application has been submitted. A transition area
averaging plan would expand a portion of the transition area at one part of the
site to compensate, on a square footage basis, for reduction or partial
elimination of the transition area at another part of the site.

Wetlands are typically productive ecological systems that provide valuable
habitat for wildlife species. These areas often serve as breeding grounds for
migratory waterfowl and other birds and also provide cover, forage, and nesting
and rearing habitat for birds, mammals, reptiles, and amphibians. Wild mammal
species likely to use the wetlands of Carneys Point include white-tailed deer,
raccoon, masked shrew, star-nosed mole, meadow vole, muskrat, and marsh rice rat.
A variety of birds likely use the area's wetlands. These include heron, egret,
Canadian geese, mallard duck and other migratory waterfowl, kingfisher, red-
winged blackbird, gulls, shorebirds, and warblers. Reptiles may include northern
water snake, painted turtle, mud turtle, spotted turtle, stinkpot, and snapping
turtle. Amphibians may include bullfrog and salamander.

3.4.2 Aquatic Environment

The aquatic environments of the Du Pont Chambers Works consist of the
Delaware River, Henby Creek, Bouttown Creek, and the wetlands discussed above.
The aquatic. community of the Delaware River near Chambers Works has been studied
extensively. Specific studies have not been conducted on the aquatic communities
of the on-site creeks and wetlands. However, generalizations can be made based
on the known characteristics of these waters. The aquatic species inhabiting
the surface waters on or near Chambers Works are discussed below and are
presented in Exhibit 3-51. Common species names are used in the following
discussion; scientific names are presented along with common names in the
exhibit.
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EXHIBIT 3-51

AQUATIC SPECIES KNOWN OR EXPECTED TO OCCUR IN THE SURFACE WATERS
ON AND NEAR THE DU PONT CHAMBERS WORKS PLANT

Common Name Scientific Name

Invertebrate Species:

Hooked mussel
Sand shrimp
Common prawn

Brachidontes recurvus

Crangon septemspinosus
Palemonetes vulgaris

Mud crab Rhithropanopeus harrisi
American oyster Crassotrea virginica
Blue crab Callinectes sapidus

Fish Species:

White perch

Bay anchovy
Atlantic menhaden
Mummichog

Spot

Alewife

Silvery minnow
Gizzard shad
Blueback herring
Naked goby

Black crappie
Pumpkinseed

White catfish
Brown bullhead
Carp

Striped bass
Banded killifish
Tidewater silverside
Bluefish

Bluegill

Yellow perch
American eel
Shortnose sturgeon
Mosquitofish

Morone americana
Anchoa mitchilli
Brevoortia tyrannus
Fundulus heteroclitus
Leiostomus xanthurus

Alosa pseudoharengus
Hybognathus nuchalis

Dorosoma cepedianum
Alosa aestivalis

Gobiosoma bosci

Pomoxis nigromaculatus

Lepomis gibbosus
Ictalurus_catus

Ictalurus nebulosus
Cyprinus carpio
Morone saxatilis
Fundulus majalis
Menidia beryllina
Pomatomus saltatrix

Lepomis machrochirus
Perca flavescens
Anguilla rostrata

Acipenser brevirostrum
Gambusia affinis
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3.4.2.1 Delaware River. The Delaware River near Chambers Works is estuarine.
Aquatic life in these estuarine waters 1is abundant and diverse. Forty
phytoplankton genera and 85 zooplankton taxa have been identified in the river
near Chambers Works.®’ Invertebrate species possibly occurring near Chambers
Works include hooked mussel, common prawn, sand shrimp, mud crab, blue crab,
and American oyster. Fish of the area include white perch, bay anchovy, Atlantic
~ menhaden, mummichog, spot, alewife, silvery minnow, gizzard shad, blueback
herring, naked goby, black crappie, pumpkinseed, white catfish, brown bullhead,
carp, striped bass, banded killifish, tidewater silverside, bluefish, bluegill,
yellow perch, and American eel®. According to the New Jersey Division of Fish,
Game and Wildlife, shortnose sturgeon also occur in this area of the Delaware
River and as far north as Trenton, New Jersey°!.

3.4.2.2 On-Site Creeks and Wetlands. Specific studies have not been conducted
on aquatic life in the on-site creeks and wetlands. Based on a general knowledge
of these and similar habitats, it is likely that the invertebrate community is
dominated by aquatic insects and bugs, with some crayfish and freshwater clams
also possibly occurring. Fish are most likely limited to smaller species,
including minnows, darters, shiners, and mosquitofish.

3.4.3 Endangered and Threatened Species

According to the New Jersey Natural Heritage Program, Division of Parks
and Forestry, no rare, endangered, or threatened species occur on the Du Pont
Chambers Works property®?. However, several endangered or threatened species
are known to permanently or seasonally inhabit areas near the plant. These
species are discussed below. For some species, special habitat requirements
which may render the species likely or unlikely to use the available habitat at
the Chambers Works plant also are discussed.

s Bald eagles (Haliaeetus leucocephalus), a Federal and State endangered
species, have been sighted in the area and are known to winter in an area
approximately 0.5 miles southwest of Chambers Works.’® No breeding activity
is known to occur near Chambers Works. The nearest breeding activity is
believed to be at Mannington Meadow, located approximately 8 miles south
of Chambers Works near the town of Salem®.

m Peregrine falcons (Falco peregrinus), a Federal and State endangered
species, have been sighted on the Delaware Memorial Bridgeﬁsand apparently
use the bridge as a nesting area®®. 1In 1988, two pairs attempted to nest

on the bridge, however, both pairs were unsuccessful.

m Shortnose sturgeon (Acipenser brevirostrum), a Federal and State endangered
species, is known to wuse Delaware River mnear Chambers Works during

migration®’.

m Pied-billed grebes (Podilymbus podiceps) have been sighted approximately
4.5 miles northeast of the project site®®. Only the breeding population
of pied-billed grebes is endangered in New Jersey. Pied-billed grebes
prefer as breeding habitat freshwater marshes that are sparsely vegetated.
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The wetlands of Bouttown Creek on Carneys Point provide this type of habitat
to some degree. Therefore, although no grebes have been sighted at Chambers
Works, this area may provide suitable grebe breeding habitat.

m Vesper sparrows (Pooecetes gramineus) have been sighted in areas between
3.5 and 5 miles southeast of Chambers Works and between 2.5 and 4 miles
northeast of the plant®®. Only the breeding population of vesper sparrow
is endangered in New Jersey. Vesper sparrows prefer as breeding habitat
grassy fields with adjacent hedgerows. The upland areas of Chambers Works
do not provide this type of habitat, and therefore, the area is unlikely to
provide suitable breeding habitat for this species.

s Savannah sparrow (Passerculus sandwichensis) have been sighted approximately
3.5 miles southeast of Chambers Works in Pilesgrove Township®®. These birds
are abundant migrants and a common wintering species in New Jersey.
However, the breeding population of savannah sparrow is threatened in the
State. The preferred breeding habitat of this species is short grass fields
or short grass salt marshes. This type of habitat is generally lacking at
Chambers Works, and therefore, savannah sparrows are unlikely to breed at
the plant.

3.5 SOCIOECONOMIC CHARACTERISTICS

The Du Pont Chambers Works Plant is located in Pennsville and Carneys Point
Townships in Salem County. These jurisdictions are important in characterizing
the socioeconomic conditions around the plant. The socioeconomic study area,
however, involves jurisdictions beyond those in which the facility is actually
located. It includes jurisdictions most likely to be affected by the proposed
action such as:

° Communities that incoming workers hired for the project
are likely to live in;

° The area in which local project expenditures are likely
to be made;

o Communities along routes used to transport hazardous
wastes to Chambers Works; and

° Jurisdictions in which facility emissions will be
disbursed.

Based on these criteria, the study area selected for characterization
includes Salem County, New Jersey, and New Castle County, Delaware. In addition
to these counties, several townships near the Du Pont Chambers Works facility
have been included -- Penns Grove (2 miles from the site), Carneys Point (3
miles from the site), and Pennsville (4 miles from the site). These are the
three communities in which the majority of Chambers Works employees currently
live and where future employees are likely to live.
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The area immediately surrounding the Chambers Works facility has a
substantial population and employment base from which project demands can be
met and within which incoming workers are likely to locate. Emissions from the
incinerator will be distributed no further than a six-mile radius around the
site (these two counties encompass that radius).

This section describes the socioeconomic environment in Salem and New
Castle Counties and the incorporated areas identified above. This
characterization describes population trends, economic conditions, community
services, land use patterns and transportation systems. This characterization
is provided in order to assess the changes likely to occur in the county and
its communities as a result of the landfill and incinerator expansion (these
changes are discussed in Section 4).

3.5.1 Demographics

Salem County, located along the last big bend in the Delaware River, in
the southwest corner of the State is bordered by Gloucester and Cumberland
Counties and the State of Delaware. The county has grown from 60,346 residents
in 1970 to 65,400 residents in 1986. Salem County is comprised of 15 townships
ranging in size from 1231 in Elsinboro to 13,690 in Pennsville.

New Castle County, Delaware, is west of Salem County across the Delaware
River. New Castle contains approximately two-thirds of Delaware's population
and has grown in size between 1970 and 1986 from 385,856 to 417,800. There are
13 incorporated places in the County ranging from about 70,000 people in the
City of Wilmington to about 300 in the Village of Ardencroft.

Exhibit 3-52 illustrates the population trends occurring in these counties
as well as in Penns Grove, Carneys Point, and Pennsville. Population data are
also presented for 1980 and 1986 for Gloucester County, and other communities

along the transportation routes leading to Chambers Works. Since it will be
used only to assess transportation risks in Section 4, trend data are mnot
presented for these jurisdictions. Both Salem and New Castle Counties have

experienced population growth since 1970 of approximately 8 percent compared to
state growth rates of 6 percent in New Jersey and 13 percent in Delaware.
During this same timeframe, the population of Penns Grove declined by about 7
percent while Carneys Point and Pennsville grew by 22 percent and 3 percent,
respectively.

Salem County is approximately 338 square miles and New Castle County is
approximately 396 square miles in land area. Population densities for these
counties in 1986 were 194 persons per square mile and 1056 persons per square
mile, respectively.®® The majority of the population in both counties is urban,
ranging from 58 percent in Salem County to 93 percent in New Castle County.®%2
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EXHIBIT 3-52

POPULATION TRENDS

Population Center 1970 1980 1986 1990 1995 2000
COUNTIES

Salem County, NJ 60,3hk 64,676 65,400 67,500 69,400 71,000
Gloucester, NJ 199,917 210,647 220,100 234,500 249,100
New Castle Co, DE 385,856 398,115 417,800 436,080 463,000 482,910
TOWNSHIPS

Penns Grove 5,727 5,760 5,300 5,255 N/A 5,255
Carneys Point Twp 7,016 8,396 8,530 8,698 - N/A 9,058
Pennsville Twp 13,296 13,848 13,960 13,845 N/A 14,345
New Castle 4,907 4,960 .

Wilmington 70,195 69,690

Bellefonte 1,279 1,290

Oldmans 1,847 1,881

Pilesgrove 2,810 2,896

Logan 3,078 3,550

Woolwich 1,129 1,220

South Harrison 1,486 1,745

Harrison 3,585 3,860

Swedesboro 2,031 2,082

New Jersey 7,171,112 7,365,011 7,620,000 7,899,000 8,252,000 8,545,000
Delaware 548,104 594,338 633,000 666,000 702,000 734,000
United States 203,302,031 226,542,633 241,010,000 249,891,000 259,619,000 267,747,000
Sources:

1970 County, City, State, US: US Bureau of the Census, 1980 Census of Population, "Number of Inhabitants,
United States Summary" (PC80-1-Al).

1980, 1986: US Bureau of the Census, Local Population Estimates, "1986 Population and 1985 Per Capita Income
Estimates for Counties and Incorporated Places" Northeast and South Regions (Series P-26, Nos. 86-NE-
SC and 86-S-SC).

NJ County Projections: NJ Department of Labor, Division of Planning and Research, Office of Demographic and
Economic Analysis, "Population Projections for New Jersey and Counties: 1990 to 2020," Trenton, NJ,
November 1985.

New Castle, DE Projections: Delaware Population Consortium, "Population Projections, 1987 Version," Dover,
DE, January 1988. Obtained through Delaware Development Office, Dover, DE.

US, State Projections: US Bureau of the Census, '"Current Population Reports" Series P-25 (Obtained from US
Statistical Abstracts), 1987.

Draft Population Projections for the Years 1990, 2000, and 2010, Salem County Planning Board, October 4, 1988.

Official State Estimates, NJ Department of Labor, Division of Planning and Research, Office of Demographic
and Economic Analysis, "Population Estimates for New Jersey July 1, 1987," Trenton, NJ, October 1988.
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Exhibit 3-52 also shows population projections for Salem and New Castle
Counties. They are projected to increase in size throughout the rest of this
century as are the populations of New Jersey and Delaware. Penns Grove is
expected to decrease in size by 1990 and stabilize at 5255 into the year 2000,
Carneys Point and Pennsville are both projected to grow through the year 2000,

Of the total population in Salem County in 1980, 22 percent were school-
age (between the ages of 5 and 17), and 12 percent were over the age of 65 (see
Exhibit 3-53). 1In New Castle County, the school-age population comprised 21
percent of the population while 9 percent were over the age of 65. The county
and township age distributions were similar to those of New Jersey, Delaware,
and the mnation. Pennsville Township was a notable exception, however, with
nearly 28 percent of its population being school-aged. The gender distribution
for the counties and townships are also illustrated in Exhibit 3-53.

3.5.2 Land Use

The Chambers Works Plant occupies a 1455-acre area in Pennsville and
Carneys Point Townships. Chambers Works is located in the Penns Grove and
Wilmington South quadrangles of the 7.5 minute USGS topographic series at
geographic references 75° 30' longitude and 39° 37' latitude. Land use at the
Chambers Works property consists of commercial structures, surface impoundments,
other disturbed areas, and wetlands and ponds. The site is zoned "heavy
industrial" and "general industrial." It is bisected from east to west by the
Deepwater Canal. .

Land immediately surrounding the Chambers Works plant is primarily
residential, commercial, and industrial. Northeast of the site are Carneys
Point and Penns Grove. Southwest of the site is Pennsville township. Salem
County is predominantly rural with approximately 45 percent of total land area
dedicated to agricultural uses. Salem County also contains over 50,000 acres
of woodlands, which are primarily deciduous and are composed of mixed hardwoods.
The southeastern portion of the County supports the only significant coniferous
woodlands.®® Terrain in the County is characteristically flat with slight local
relief and isolated hills.

Salem County's surface water resources consist of a number of tributaries
of the Delaware River. The County's freshwater resources are located on the
upstream portion of these tributaries and provide irrigation, recreation, and
domestic and industrial water supplies. The County includes almost 30,000 acres
of tidal and freshwater wetlands which are an integral part of the Delaware
River and Bay ecosystems. Salem County's wetlands have important ecological
significance and provide habitat for a diversity of wildlife, especially during
waterfowl migratory periods. Recreational areas in Salem County include two
State parks--Fort Mott and Parvin--and three State Fish and Game Wildlife
Management Areas--Greenwood Pond, Maskell's Mill Pond, and Mad Horse Creek--and
a National Wildlife Refuge--Killcohook. %"
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EXHIBIT 3-53

1980 POPULATION CHARACTERISTICS

Gender Age: 5-17 yrs Age: >65 yrs
Population Center % Female 7% Male Total Percent Total Percent
Salem County, NJ 51.4 48.6 14,388 22.0 7,652 11.7
New Castle Co, DE 52,5 47.5 86,485 20,7 39,273 9.4
Penns Grove 53.1 46.9 1,195 20.7 564 9.8
Carneys Point Twp 51.5 48.5 1,925 22.9 949 1.3
Pennsville Twp 51.0 49.0 3,925 28.3 1,648 11.9
New Jersey 52.0 48.0 1,487,694 20.2 861,684 11.7
Delaware 51.8 48.2 124,811 21.0 59,434 10.0
United States 51.4 48.6 47,348,073 20.9 25,599,676 11.3

Sources: County Gender: US Dept of Commerce, Bureau of the Census "1983
County and City Data Book."

All other data: US Dept of Commerce, Bureau of the Census, "1980 Census of

the Population, General Population Characteristics" PC80-1-81 (US), PC80-1-89
(DE), and PC80-1-B32 (NJ).

3-108



Exhibit 3-54 presents types of agricultural land use in Salem and New
Castle Counties. Land dedicated to agricultural use has declined in both
counties since 1978. 1In 1978, 40 percent of the land in New Castle County was
dedicated to farms; by 1987, this figure declined to 37 percent. Similarly,
47 percent of the land in Salem County was dedicated to farms in 1978. This
declined to 44 percent in 1982 (U.S. Census Bureau figures for 1987 are not yet
available for Salem County). Agricultural land in Salem County is devoted
primarily to soybeans, corn, snap beans, sudex, sudan sorghum mix, sudan grass,
and peas.

The average per acre value of farm property in both counties increased
between 1978 and 1982. The average per acre land values in New Castle County,
however, were considerably higher than those in Salem County, as shown in
Exhibit 3-54.

Exhibit 3-55 describes the market wvalue of products sold. Both counties
have experienced an increase in sales over the last decade. Crops made up the
majority of agricultural sales in both counties. Grains and vegetables are the
predominant cash crops, making up approximately 65 to 80 percent of total crop
sales. Dairy products are the predominant source of sales in the livestock and
poultry category.

3.5.3 Economic Activity

A distribution of employment by major industrial category for the counties
are presented in Exhibit 3-56. The major employment sectors in Salem County in
1986 were manufacturing, services and retail trade which made up 73 percent of
all jobs in the county. In terms of annual payroll, manufacturing (49 percent)
and transportation/other public wutilities (27 percent) were the largest
categories. Major employment sectors in New Castle county were the same as
those in Salem county. Annual payroll in New Castle county, however, was
largely made up of manufacturing (41 percent), services (19 percent), and
wholesale trade (9 percent).

In addition to Du Pont Chambers Works, another important employer in Salem
County is the Public Service Electric and Gas Company which operates Salem I and
II and Hope Creek I nuclear plants. These plants employed 6500 workers during
the peak phase in 1985 and currently employ approximately 2200 workers.
However, when construction on Hope Creek was completed at the end of 1986, the
County experienced a net drop in construction employment in 1987 of 600 jobs.
Salem County's recent experience with fluctuating employment levels related to
new construction will be an important factor in their ability to manage growth
associated with construction of new facilities at the Du Pont plant.

Unemployment rates for the counties . have tended to be similar to the rates
in their respective states as shown in Exhibit 3-57. 1In 1988, the unemployment
rate in Salem County was 4.0 percent compared to the rate for New Jersey of 3.6.
During this same period, New Castle county had a unemployment rate of 3.3
percent compared to the Delaware rate of 3.1 percent. Unemployment rates in
Salem and New Castle Counties have declined during the 1980's, reflecting
similar nationwide trends. Unemployment rates in the three townships have
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EXHIBIT 3-54

AGRICULTURAL LAND USE TRENDS IN
SALEM AND NEW CASTLE COUNTIES

‘

Salem County

New Castle County

Distribution
1978 1982 1987 1978 1982 1987

Total Land Area®™ 216,320 216,320 216,320 253,440 253,440 253,440
Land in Farms 101,903 95,585 N/A 102,084 102,023 93,998
Average Farm Size 166 149 N/A 226 209 247
Total Cropland 82,001 79,207 N/A 87,209 84,120 78,162

Harvested Cropland 71,337 68,651 N/A 80,277 77,566 64,358

Cropland used for

Pasture/Grazing 6,357 7,722 N/A 4,412 4,037 N/A

Other Cropland 4,127 2,834 N/A 2,520 2,517 N/A
Total Woodland 9,142 9,541 N/A 8,197 8,619 N/A
Other Land 10,760 7,837 N/A 6,678 9,284 N/A
Pastureland, all types 11,519 10,736 N/A 6,864 6,702 N/A
Land set aside in
Federal farm programs 217 135 N/A 850 255 N/A
Value of Land & Buildings

Average per farm (§) 249,695 248,966 N/A 501,507 528,150 670,476

Average per acre ($) 1,483 1,656 N/A 2,363 2,398 2,769

Source:

US Department of Commerce, Bureau of the Census, 1982 Census of

Agriculture, Geographic Area Series, vol 1, Part 8, Delaware State and
County Data, and Part 30, New Jersey State and County Data; 1987 Census of
Agriculture, Advance County Report, New Castle County, DE, September 1988.

% All units are acres unless otherwise noted.

N/A Not available.
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EXHIBIT 3-55

MARKET VALUE OF AGRICULTURAL PRODUCTS SOLD
(in thousands of dollars)

Salem County New Castle County
Sales
1978 1982 1978 1982 1987

Total Sales 38,698 41,164 24,245 27,151 30,417

Average per

farm 63.1 63,5 53.6 55.6
Sales by Community

Crops¥* 25,137 27,259 18,350 20,385 21,323

Livestock,

poultry &

their products¥* 13,561 13,905 5,895 6,766 9,094

* Grains and vegetables make up approximately 65 to 80% of crop sales.

*% Dairy products made up 52 to 67 percent of this category in 1978, and 1982,
respectively.

Source: US Department of Commerce, Bureau of the Census, 1982 Census of
Agriculture, Geographic Area Series, vol 1, Part 8, Delaware State and
County Data, and Part 30, New Jersey State and County Data; 1987 Census
of Agriculture, Advance County Report, New Castle County, DE, September
1988.
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EXHIBIT 3-56

1986 EMPLOYMENT AND PAYROLL BY INDUSTRIAL CATEGORY

Salem County

New Castle County

Category Employees Annual Employees Annual
as of Payroll as of Payroll
March 12 ($1,000) March 12 ($1,000)
Total 17,649 425,661 186,363 4,249,535
Agricultural services,
forestry, and fisheries (A) (C) 735 8,983
Mining - - - - - - 44 1,609
Contract Construction 509 10,468 11,656 281,345
Manufacturing 6,489 207,265 45,956 1,721,704
Transportation and other
public utilities 2,906 113,828 10,336 258,817
Wholesale trade 494 8,515 12,706 402,134
Retail trade 3,053 29,936 35,740 372,787
Finance, insurance, and
real estate 589 9,39 17,174 374,567
Services 3,399 43,770 50,389 800,210
Unclassified establishments (B) (C) 1,627 27,369

(A) Employment-size class of 20 to 99 employees
(B) Employment-size class of 100 to 249 employees
(C) Figures withheld to avoid disclosing data for individual companies

Source: US Bureau of the Census, County Business Patterns, 1986, New Jersey
and Delaware, US Government Printing Office, Washington, DC, 1988.
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EXHIBIT 3-57

TRENDS IN UNEMPLOYMENT PERCENTAGE RATES

Population Center 1980 1985 1987 Aug 1988
Salem County, NJ 7.4 7.2 5.6 4.0
New Castle County, DE 7+5 5.2 2.8 3:3
Penﬁ's Grove 18.5 13.0 10.3 N/A
Carneys Point Twp 6.2 5.9 4.6 N/A
Pennsville Twp Py 6.9 5.4 N/A
New Jersey 7.2 5.7 4.0 3.6
Delaware 7.7 5.3 3.2 3.1
United States 71 7.2 6.2 5.6
Sources:

State unemployment: US Department of Labor, Bureau of Labor Statistics,
Office of Employment and Unemployment Statistics (Phone conversation).

National unemployment: US Department of Commerce, Bureau of Economic
Analysis, Survey of Current Business, May 1981, September 1987, S 88.

US and State Labor Participation: US Bureau of Labor Statistics "Geographic
Profile of Employment and Unemployment, 1985," (Found in US Bureau of
the Census, "Statistical Abstract of the United States, 1987" (107th
edition) Washington, DC, 1986.

NJ County and City unemployment: NJ DoL, Div of Policy and Planning, Office
of Labor Market and Demographic Research, Bureau of Labor Force

Statistics.

DE County unemployment: "Annual Average Labor Force Statistics,” Delaware
Development Office, Business Research Section, Dover, DE.
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tended to be higher than either the state or national rates, particularly in
Penns Grove.

Between 1984 and 1986, per capita personal income in Salem County increased
from $12,588 to $14,276 (12 percent) and the County ranked 20th in the State.
Salem County has consistently lagged behind the State of New Jersey in per
capita income since 1979. Per capita income in New Jersey between 1984 and 1986
went from $16,455 to $18,879 (15 percent). New Castle County has historically
maintained a higher per capita personal income than the State of Delaware as a
whole.®> Between 1984 and 1986 this trend continued with per capita income
increasing from $15,100 to $17,180 (12 percent). Per capita income in Delaware
increased from $13,666 in 1984 to $15,469 in 1986 (12 percent).®%®

3.5.4 Housing

The number of housing units in Salem and New Castle Counties, Penns Grove,
Carneys Point and Pennsville townships in 1980 is presented in Exhibit 3-58.
In Salem County, there were 24,165 total housing units in 1980. The number of
housing units in Penns Grove, Carneys Point, and Pennsville was 2343, 3269, and
5244, respectively in 1980. The Salem County Planning Commission has indicated
that there was substantial growth in the number of apartments in Salem County
during the 1980's partially as a result of the employment growth associated with
the nuclear power plant construction. When construction ended and the labor
force was reduced, apartment vacancies increased. According to the Salem County
Planning Commission, the. County currently has surplus housing capacity,
particularly in apartments. The current vacancy rates for Salem County and the
townships, however, are not available. 1In addition to its year-round housing
stock, Salem County has four trailer parks one in Penns Grove, two in Carneys
Point, and one in Pennsville. There are also nine hotels/motels in Salem
County; four are located in Carneys Point, two in Pennsville, one in Penns
Grove, and two in the town of Salem.®’ In New Castle County, in 1987, there were
165,549 dwelling units in the County, which represents a 10 percent increase
over the number of units in 1980,

3.5.5 Community Services

3.5.5.1 Emergency Services. This section is a summary description of the
emergency services provided by Salem and New Castle Counties and the townships
of Carneys Point, Pennsville, and Penns Grove. A more detailed description of
equipment, facilities, and personnel training is provided in Appendix C. Du
Pont's emergency services capability was presented in detail in Section 2. The
County and townships have verbal agreements with Du Pont officials to provide
emergency services to the plant, if necessary. This agreement is reciprocal,
with Du Pont offering the support of their emergency response teams to nearby
townships, if necessary.

The State of New Jersey, Salem County, and the County's 15 townships/
boroughs each have emergency plans in place to deal with hazardous materials
incidents.®® Key areas addressed in these plans include emergency response
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EXHIBIT 3-58

1980 HOUSING UNITS

Number of Number of

Total Owner Units w/o Renter Units w/o

Housing Occupied Complete Occupied Complete

Units Units Plumbing Units Plumbing

Salem County 24,165 16,078 143 6,252 136
New Castle County 148,563 93,695 280 45,249 895
Penns Grove 2,343 1,005 10 1,094 23
Carneys Point 3,269 2,149 8 828 11
Pennsville 5,244 3,853 15 982 5
Source: US Department of Commerce, Bureau of the Census, Census of Housing,

1980.

3-115



capabilities, public protection (i.e., evacuation or in-place protection),
hospital care, and airborne monitoring. The Salem County Chapter of the
American Red Cross has a Disaster Plan that addresses sheltering and mass care
for evacuees and includes a listing of shelters in the county.®’

When there is a Hazmat incident that has the potential of exceeding
capacity of the county response forces, the New Jersey Department of
Environmental Protection (NJDEP) is notified. The NJDEP will then notify other
designated State agencies and dispatch the NJDEP Hazmat Team from West Trenton
(approximately 55 miles from Deepwater). The team will provide technical
assistance to Salem County emergency agencies and perform mitigation operations.
Cleanup and disposal are handled by a private contractor.

Delaware and New Castle County also have emergency plans and evacuation
plans in place. Evacuation plans are contained in the New Castle County
Emergency Operations Plan, Wilmington Emergency Operations Plan, and Delaware
Emergency Operations Plan. Sheltering of evacuees is coordinated by the
Delaware Chapter of the American Red Cross under agreements with New Castle
County and the public schools system. Evacuees are sheltered, fed, and cared
for under provisions contained in Red Cross disaster plans and in the New Castle
County Emergency Operations Plan.”?

Hazardous materials incidents in New Castle County that have the potential
to overwhelm local response forces are referred to the State Emergency Response
Team (SERT). The SERT is composed of designated individuals from the Department
of Natural Resources and Environmental Control; Department of Public Safety;
Division of Emergency Planning and Operations; Department of Public Health;
State Police; Delaware State Fire School; and local emergency manadgement
offices. Like the NJDEP team, the SERT is designated to provide technical
assistance and perform mitigation operations. Cleanup and disposal are handled
by a private contractor.

3.5.5.2 Fire Department Capabilities. Each of the 15 townships and boroughs
in Salem County has a volunteer fire department. The fire departments closest
to the Chambers Works site include Pennsville (one station in Pennsville, and
one in Deepwater), Penns Grove, and Carneys Point. None of these fire
departments have a hazardous materials response vehicle or a team specifically
dedicated to hazardous materials emergencies; however, the firefighters receive
fire suppression training and basic hazardous materials training. Response time
of the 4 nearby fire departments to the Chambers Works incinerator and landfill
would be approximately 5-10 minutes depending on availability of the volunteer
members and road/weather conditions.’!

Fire .protection in New Castle County is provided by 21 volunteer fire
departments and a fully-paid fire' department in Wilmington. None of these
departments have a hazardous materials team or response unit. The fire
departments located closest to Chambers Works include Goodwill Volunteer Fire
Department of New Castle and Holloway Terrace Volunteer Fire Department. Their
response time to Chambers Works is approximately 8 to 12 minutes. Hazardous
materials training courses are optional for firefighters and emergency medical
services (EMS) personnel.72
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3.5.5.3 Emergency Medical Services and Hospitals. Thirteen organizations in
Salem County provide emergency medical services (i.e., ambulance and rescue).
Nine are associated with fire departments and four are independent. The latter
include three ambulance companies and one ambulance/rescue company. The
ambulances in the county are primarily "basic life support" ambulances, meaning
that their personnel are trained and equipped to provide basic life support
services. The county requests "advanced life support" (paramedic) ambulances,
when necessary, from the nearby counties of Gloucester, New Jersey, New Castle,
and Chester, Pennsylvania. Ambulance response time to the Chambers Works Plant
is approximately 5-10 minutes.’®

When transport of seriously injured patients to trauma centers or burn
centers becomes necessary, Salem County can call upon the State to provide
medivac helicopter support. Depending upon their specific injuries, patients
may be flown to several hospitals in New Jersey, Pennsylvania, or Delaware.’*

The primary hospital for treating contaminated or injured patients is Salem
County Hospital, which has specialized facilities and procedures for decontamin-
ation. There are several out-of-county hospitals that have been designated for
treating seriously injured, burned, or contaminated patients. These include,
with distance from Deepwater in parenthesis, the University of Pennsylvania
Hospital in Philadelphia (approximately 23 miles), Saint Agnes Hospital in
Philadelphia (approximately 23 miles), and Chester-Crozier Hospital in Chester,
Pennsylvania (approximately 14.5 miles). In addition, there are trauma centers
available: Cooper Medical Center in Camden (approximately 28.5 miles) and
University Hospital in Newark (approximately 100 miles).’® The primary hospital
for treating contaminated patients in New Castle County is Wilmington Hospital
located in the City of Wilmington. The hospital has complete decontamination
facilities. The Medical Center of Delaware, with branches in Wilmington and
Christiana, serves as poison control center in New Castle County.’®

Emergency medical services in New Castle County are provided by several
government-operated organizations and one private organization. Advanced life
support (i.e., paramedic) is provided by the New Castle County Ambulance
Service. The Ambulance Service operates five paramedic units and one Basic Life
Support (BLS) ambulance. BLS in the County is provided primarily by the
volunteer fire departments, while Wilmington is served by a private company
under contract with the City.’” When transport of seriously injured patients to
trauma centers, burn centers, or poison control centers becomes necessary, New
Castle County can call upon the State to provide medivac helicopter support.
State Police medivac helicopters are located in Wilmington, Dover, and
Georgetown. Depending upon their specific injuries, patients may be flown to
several hospitals in Delaware, Pennsylvania, New Jersey, or Maryland.

3.5.5.4 Law_Enforcement Capabilities. Law enforcement in Salem County is
provided by municipal police departments and the State Police. Police officers'
involvement in hazardous materials incidents includes evacuation assistance,
traffic and crowd control, and security of evacuated areas. Police officers
receive basic hazardous materials training in the areas of materials
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identification and hazard awareness. Law enforcement agencies that protect the
areas closest to the Chambers Works plant include the police departments of
Pennsville, Penns Grove, and Carneys Point and the State Police from the
Woodstown station. Minimum staffing levels, per shift, for these four agencies
are as follows:

. Pennsville - 6 officers;

" Penns Grove - 3 officers;

m Carneys Point - 4 officers; and

" NJ State Police - 8 officers (Woodstown station).’®

Law enforcement in New Castle County is provided by the New Castle County
Police Department, City of Wilmington Police Department, State Police, and a
few small municipal police departments (e.g., Newark and Newport). In addition,
the Delaware River & Bay Authority Police Department provides law enforcement
services for the Delaware Memorial Bridge. The New Castle County Police
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