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SUMMARY OF CHANGES TO THE DRAFT PLAN

The changes to the draft Plan as a result of public comments
and further evaluations are as follows:

1. p. iii A brief analysis of the impacts of the
RCRA amendments on this Plan is
presented.

2. p. 5 Information on the Plan's updates is
provided.

3. p. 63 New Jersey commercial facilities
analysis 1is amended to reflect two
newly-authorized facilities and one
expected closure.

4. p. 70 Anticipated closure at Emergency
Technical Services Corporation 1is
noted.

5. p. 77 Compliance Summary updated to reflect
current status.

6. p. 81 Table 3-5 amended to reflect accurate
1983 manifested waste receipts. All

text references also reflect corrected
quantities.

7. p. 94 The analysis of cleanup wastes was
reevaluated against additional informa-
tion. Greater consideration was given
to actions under ECRA.

8. p. 103 The shift from on-site to off-site
facilities now includes consideration
of potential on-site surface impound-
ment closures.

9. p. 136 Tables 4-12 and 4-13, as well as text
138 references, now reflect reevaluated
additional waste quantities.



10.

11.

12.

13,

P. 164

p. 171

Chapter
6
Tables

pPp. 192

The description of the maximum treat-
ment selected management methods for
solids and sludges with organics is
amended to reflect what was actually
used in that case analysis.

All references to "waste 0il recovery"
are changed to the more appropriate
"waste 0il re-refinery".

Waste assignments (along with residual
calculations and shortfall analysis)
have been amended to reflect changes in
non-manifested waste quantities deter-
mined in Chapter 4.

The language in the Needed New Facili-
ties section represents the Commis-

-, o .
sion's policies governing new commer-

cial facilities based on the analysis
in this Plan and public comments to
it.
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IMPACT OF THE RCRA AMENDMENT ON THE
NEW JERSEY HAZARDOUS WASTE FACILITIES PLAN

On 9 November 1984, two months after this Plan was published
in draft form, President Reagan signed into law a series of
amendments to RCRA as part of the reauthorization bill.

The following details the major amendments and their relation-
ship to this Plan:

1. Restrictions on Land Disposal

The footnotes to Table 6-2 detail the consul-
tant's anticipation of the RCRA land disposal
restrictions. ©Under both cases, no solvents or
liquids are sent to land emplacement and
stabilization 1is used extensively. These
restrictions are 1likely to eventually be
stronger as the legislation is implemented. Due
to the complexity of Section 3004(b) of the
amended Act and the variety of waste types
involved, it is expected that the U.S. EPA will
petition for the maximum time extension. Such
an extension would place the effectiveness of
new land disposal requlations beyond the
timeline of this Plan. The primary change in
the next updated Plan will probably be greater
use of incineration and stabilization.

2. Wastes and Waste-Derived Fuels as Auxiliary
Fuels

New Jersey is far ahead of the federal govern-
ment on the regulation of wastes and waste-
derived fuels. Chapter 4 contains an analysis
of the shift of wastes to the commercial market
as New Jersey implements its more stringent
regulations. The maximum treatment case
reflects a significant reduction in the use and
practice of fuel blending.
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Wastes Burned in Cement Kilns

All wastes sent to cement kilns in 1983 from
New Jersey generators was assumed to remain in
New Jersey as the market-driven and maximum

. treatment cases were developed.

Waste Minimization Requirements

The consultant's experience with New Jersey
generators has indicated some actions toward
waste minimization since the implementation of
both RCRA and CERCLA. Additional reduction may
occur, though, perhaps five to ten percent.

More Stringent Regulation of Surface Impound-
ments

This has been evaluated in Chapter 4.

Minimum Technology Requirements

"New Jersey's requirements for landfills and

surface impoundments already exceed the federal
regulations. Closures of surface impoundments
are evaluated in Chapter 4. New Jersey's
on-site landfills report to New Jersey DEP
plans to comply with the new regulations.

Land Treatment/Landfarms

This practice will be discouraged. However, as
it is New Jersey's intention to move toward the
maximum treatment case, the impact of this will
be minimal. Land treatment was not considered
in the maximum treatment case.

Lower Small Quantity Generator Limit

New Jersey's limit for small quantity genera-
tors is already at 100 kilograms per month.

Additional Waste Listings/Characteristics

Additional RCRA listings pursuant to Section
3001(e) of the amended Act may effect some
additional increases in waste quantities. These
increases are not expected to be significant.
Some wastes were already evaluated in Chapter
2. Many of the wastes mentioned in the
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amendments are already being managed as
hazardous wastes by generators out of concern
for liability. Developments on this topic must
be watched carefully for the next Plan update.



EXECUTIVE SUMMARY

INTRODUCTION

General Background

The Major Hazardous Waste Facilities Siting Act, NJSA 13:1E-
49, et al. (referred to as the Act), was signed into law on
10 September 1981. Formerly Senate Bill 1300 (Senate Commit-
tee Substitute), the Act became the first law in New Jersey
providing for the development of needed hazardous waste
treatment, storage, and disposal facilities.

The Siting Act

The Act provides a mechanism to site and construct major
commercial (off-site) hazardous waste treatment, storage, and
disposal facilities. It employs four phases:

Planning: This involves the development of criteria
for choosing sites and an analysis of the number and
type of facilities needed based on both a survey of
wastes produced and the life expectancy--of -existing
facilities. The planning phase also redguires
research into the means of minimizing the quantity
of waste generated.

Siting: This phase is comprised of finding loca-
tions that meet the siting criteria and investigat-
ing their suitability.

Licensing: The Act requires the development of a
comprehensive application process to oversee the
design, construction, and operation of specific
facilities.

Regulating: Procedures for monitoring facilities
during operation and after closure to assure
compliance with state and federal regulations, as
well as to protect human health and safety, the
final phase in the development of new facilities.
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The Siting Commission

The Act establishes a governing body - the Hazardous Waste
Facilities Siting Commission - to execute the state's respon-
sibilities under the Act. The nine members of the Commission
are appointed for staggered terms of one to three years by the
Governor, with the advice and consent of the Senate. The
composition of the Commission is designed to provide a variety
of perspectives: three members are county or municipal
elected or appointed officials, three are employed by indus-
trial firms, and three are representatives of environmental or
public interest organizations.

The Mandate

The Siting Commission is responsible for planning for the
proper management of all of New Jersey's hazardous waste.
Specifically, its duties include:

- Review of the criteria for siting new major
hazardous waste facilities proposed by New
Jersey DEP and adopted 19 September 1983.

- Preparation of the Major Hazardous Waste
Facilities Plan.

- Proposal and adoption of site designations for
the number and type of new major hazardous
waste facilities determined to be necessary in
the Plan.

- Adoption of rules and regulations for exemp-
tions.

Commission Policies

The Commission has a responsibility beyond simply determining
the number and types of facilities required to properly manage
New Jersey's hazardous waste; that additional responsibility
is to promote a higher order of waste management in the
future. This will require the Commission to examine the
production of wastes as well as the treatment and disposal of
wastes. After examining, for the first time, all relevant
data as they relate to generation of hazardous waste, the
Commission proposes that a new management hierarchy be
developed. The new management hierarchy proposed by the
Commission, in order of preference, includes:
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1. Source reduction
2. Recycling

3. Recovery
4. Treatment and incineration
5. Secure disposal

This new management hierarchy must be implemented over time
and the current regulatory framework must be adjusted to
support new treatment technologies. As envisioned, future
facilities should incorporate the preferred technologies with
the private sector acting as owner and operator..

In projecting the need for new capacity, the Commission is
seeking to assign waste to the best available technology. 1In
the short term, this is 1likely to increase the cost of
hazardous waste treatment and disposal. However, over time
the advantage to both the environment of New Jersey and the
health of its citizens will more than offset this increase.

All hazardous waste treatment technologies produce some
residues. These residues have virtually no commercial value
and must be sent to a disposal facility. It is the goal of
the Commission to limit the use of secure disposal facilities
to residues from treatment process, bulk waste from the
cleanup of contaminated sites, and a small quantity of wastes,
such as metal sludges, for which there is no practicable
alternative. Without a facility to dispese of sSuch wastes,
the implementation of any new manadement program is imposs-
ible.

'Finally, the Commission will continue to explore regional
management options in cooperation with our neighboring states.
Some of New Jersey's waste, and some waste from other states,
may lend themselves to technologies which are not yet commer-
cially proven. However, aguantities of these wastes are
limited and the supply and demand factors must be considered
on a regional basis.

Introduction to Facilities Plan

One of the requirements of the Act is the preparation of a
Hazardous Waste Facilities Plan. This document presents that
Plan.

The purpose of the Plan is to define the state's need for
commercial treatment, storage, and disposal facilities for the
‘next three to five years. The Plan represents a comprehensive
analysis of New Jersey's waste management practices. Waste
generation patterns and expected growth of New Jersey's

ES-3



%

industrial base were examined along with the existing and
anticipated capacity and capabilities of commercial facili-
ties. The Plan compares forecasts of future manifested waste
relative to the anticipated available facility capacity to
determine the number and types of facilities New Jersey will
need to insure proper waste management.

SOURCES OF INFORMATION

Hazardous Waste Data Base

Manifests

An important data base used in developing this Plan was New
Jersey's hazardous waste manifest information. Since 1978,
New Jersey has required that generators use the hazardous
waste manifest, a multipart form used to track hazardous waste
from the point of generation to ultimate disposal. The
manifest requires information regarding: type of waste,
quantity, physical form, means of shipment, and the names of
the generator, the transporter, and the intended commercial
facility. . .-

<\New Jersey has computerlzed key data from each manifest since

1978. For this study, the data for 1981, 1982, and 1983 were
analyzed. Those three years represent the most accurate and
complete compilation of informationi)

The manifests provided information not only on New Jersey's
generation and waste receipts at the state's present facili-
ties, but also on the guantities of waste imported from other
states to New Jersey facilities as well as that exported to
other states from New Jersey's generators.

Treatment, Storage, and Disposal Facilities Annual
Reports

The reports submitted annually to New Jersey DEP by treatment,
storage, and disposal facilities provide information on waste
managed on site by the generator industry itself.

Interim and Final Permit Application

Permit applications submitted by treatment, storage, and
disposal facilities for interim (Part A) and final (Part B)
status were reviewed to provide details on the capabilities
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and capacities of each facility. This information proved most
useful in determining the types and sizes of existing waste
management technologies in New Jersey.

Additional Information

The New Jersey Industrial Waste Survey

The New Jersey Industrial Waste Survey, prepared by IT
Enviroscience 1n cooperation with the Research and Development
Council of New Jersey, provided valuable information via a
formal and comprehensive survey of New Jersey generators'
waste generation and plans for waste reduction. It also
provided an overview of the range of available technologies
for source reduction and waste treatment.

7 . .
&% New Jersey's Management Plan for Remedial Action

Often referred to as the "Cleanup Plan", this document
provides descriptions of the uncontrolled (abandoned) hazard-
ous waste sites in New Jersey. These descriptions provide a
basis for estimating the amount of waste expected to reauire
off-site treatment or disposal as a result of site cleanups.

Survey of On-Site TSDFs

To evaluate the prospects for commercialization of on-site
facilities, a questionnaire was prepared and administered by
the Commission and the New Jersey Chemical Industry Council.

Survey of Tréngporters

A survey was also made of selected hazardous waste transpor-
ters permitted to operate in New Jersey. These surveys were
conducted to determine the primary routes used to transport
waste in the state and the major costs involved in doing so.
This information was further analyzed to evaluate the impact
that the transportation element has on generators' decisions
for waste management.

Air Pollution Enforcement Data System

-The Air Pollution Enforcement Data System, maintained by the
Bureau of Air Pollution Control, contains information on
fuel-burning equipment requiring air pollution control
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devices. This data system provided the fundamental informa-
tion for estimating the quantity of waste and waste-derived
fuels burned on site in industrial boilers.

U.S. EPA Effluent Guidelines Development Documents

The U.S. EPA Effluent Guidelines Development Documents served
as the source of information on expected increases in hazard-
ous waste generation due to the implementation of pretreatment
standards for industrial wastewaters.

Adjustments of the Information

The manifest data base contained a number of transactions
which caused artificial increases in the quantity of waste
manifested. These included: waste routed through transfer/
storage facilities, intracompany shipments, manifesting of
blended fuels, etc.

Adjustments were made to these quantities based on discussions
with generators, facility managers, and New Jersey DEP
personnel of ‘various divisions. These adjustments resulted in
quantities which more accurately reflected the real amount of
waste reguiring treatment or disposal at off-site facilities.

PRESENT QUANTITIES OF MANIFESTED WASTE

Quantities Currently Manifested

7 Z The manifest data base records 565,000 tons of waste managed
J Toff site in 1981, 451,000 tons in 1982, and 500,000 tons in
1983. After adjustments, the real quantities for each of the
three years equaled 412,000, 344,000, and 403,000 tons,
respectively. Aqueous liquids comprise 46 to 50 percent of
these quantities, solvents 7 to 9 percent, oils 15 to 19
percent, other hazardous liquid wastes 4 to 7 percent, and
sludges and solid hazardous wastes 18 to 20 percent.

£> Major Generating Industries

The single largest industry manifesting waste off site is the
chemical industry (SIC 28). This industry alone accounted for
over 34 percent of the waste sent off-site in all three years.
The major generating industrial qgroups within SIC 28 are
Pharmaceuticals (SIC 2869), Miscellaneous Industrial Inorganic
Chemicals (SIC 2819), and Miscellaneous Chemical Preparations
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(SIC 2899). The petroleum industry (SIC 29) and primary
metals (SIC 33) are the next largest groups. Petroleum
industry generation averaged nearly twelve percent of New
Jersey's total for the three years; primary metals generation
averaged over five percent of the state's total.

Imports and Exports

New Jersey generators and facilities are greatly involved in
an interstate waste management network. In 1983, New Jersey
generators manifested 225,000 tons to other states. Most of
this waste went to New York, Ohio, and Pennsylvania, primarily
for disposal in landfills or combustion as an auxiliary fuel
in cement kilns.

O0f the over 400,000 tons of waste received at commercial
facilities in New Jersey in 1983, 41 percent came from states
outside New Jersey. Most of the waste imported from other
states was sent to duPont's Chambers Works plant and SCA's
Newark plant for aqueous treatment. The incineration facility
operated by Rollins Environmental Services also receives
significant quantities of out-of-state waste.

Transportation

An analysis was made of the primary routés used to transport
manifested waste throughout the State of New Jersey. It was
found that most of the waste entered New Jersey from other
states at the southwest border entry points, and most of the
exports passed through to other states via the same border
points.

Existing Treatment, Storage, and Disposal Facilities in New
Jersey

Hazardous wastes may be treated, stored, or disposed of
on-site by the generator, or be shipped off-site to a commer-
cial facility. Because the data on these facilities vary,
treatment, storage, and disposal facilities are separated into
commercial off-site and non-commercial on-site plants.

The capacity by type of treatment provided by the 28 opera-
tional commercial facilities is summarized below:
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Estimated Throughput
Capacity in
Tons Per Year

._. 3 Aqueous Treatment 409,000
£;7 / Incineration 35,000
“ | 0il Recovery/Fuel Blending 392,000

. Solvent Recovery 183,000
Y Transfer/Storage 54,000
{ TOTAL ' 1,073,000

The preparation of the Plan considered the current capabili-
ties of each facility and any plans for expansion. The
compliance history of each was also examined to determine the
possibilities of a facility's closing due to serious viola-
tions or inability to meet the requirements of the Part B
permit.

Commercial Facilities

In 1982, 34 _commercial facilities were authorized by the New
Jersey DEP to handle hazardous waste. Three of these facili-
ties no longer accept hazardous waste, three have not yet
begun full operation, one is temporarily out of operation, and
one facility is limited to a single off-site waste stream. In
1984, two additional facilities received permits to operate
and one specialized facility of the 34 is expected to close.

Non-Commercial Facilities

Annual reports for 1983 of 242 non-commercial facilities were
analyzed to determine waste flows and types. These facilities
were estimated to produce and handle 11,767,000 tons in 1983.
Three firms represent 89.8 percent of the total, almost all of
which is wastewater with characteristic corrosivity, being
strong acids or alkalies with minor contaminants. If the
wastewater from these facilities is excluded from the total,
then 1,204,000 tons of hazardous wastes are estimated for
on-site waste generation and management in 1983.

ADDITIONAL SOURCES OF FUTURE MANIFESTED WASTE

Not all the waste likely to exert demand for commercial
facilities is adequately represented in the current manifest
data base, nor is most of it even included in non-commercial
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TSDF annual reports. The information contained in this Plan
represents a first-time effort to quantify these "additional
sources" of future manifested waste.

Additional sources include wastes from the cleanup of uncon-
trolled sites and wastes generated from both the pretreatment
of industrial wastewaters and from stricter regulations on the
burning of wastes and waste-derived fuels in boilers.

Cleanup Wastes

Information on 160 sites requiring cleanup under the provi-
sions of CERCLA was examined to estimate the amount of waste
at each site and the amount of waste likely to be sent off
site for treatment or disposal. Although a variety of
considerations influence the decision of whether to remove
waste from a site or leave it in place, some generalizations
were possible. Aqueous waste -- from lagoons and impoundments
-- will likely be treated on site. Contaminated soil, because
of the costs involved in removal, will also likely be treated
or contained on site. Bulk oils, drums, and tank cleaning/
decontaminating solutions will probably be shipped off site
for treatment. Wastes from ECRA cleanups were also evaluated,
though, the data are too preliminary for use in projecting
future quantities.

These generalizations suggest that 78,000 tons of waste may
reasonably be expected to be manifested off site each year
during the time frame of the Plan. Sludges and contaminated
soils should account for most of this waste. Because the
specific details of Remedial Action Master Plans (RAMPS) and
Remedial Investigation/Feasibility Studies (RI/FSs) are not
yet available for most of the sites in the Cleanup Plan and
experience with ECRA is not extensive, estimates of waste
quantities should be considered an order of magnitude projec-
tion.

shift from On-Site to Off-Site Facilities

Closure of on-site facilities could easily shift a consider-
able amount of previously unmanifested waste to the commercial
market. One good example of this type of shift was seen in
the 1983 data when duPont closed its Gibbstown wastewater
treatment plant and shipped 42,000 tons of agqueous organic
waste to duPont's commercial facility at Chambers Works. This
shift alone increased the 1983 manifested quantities by nine
percent over the 1982 quantities.
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This example notwithstanding, a review of the on-site treat-
ment and disposal facilities with the staff of the Bureau of
Hazardous Waste Engineering and the Bureau of Groundwater
Resources Management indicated that on-site treatment and
disposal facility closures will be completed by 1988 and
result in a shift of about 2,000 tons of continuously-generat-
ed aqueous wastes to commercial facilities.

Waste Burned in Boilers

An intensive analysis of the records on fuel-burning equipment
was conducted to estimate the amount of waste likely to
require commercial treatment upon promulgation of stricter
regulations limiting the burning of waste and waste-derived
fuels in industrial boilers. From the Air Pollution Enforce-
ment Data System, it was estimated that approximately 40,000
tons of waste per year are burned in boilers having rated
gross heat inputs of between 0.5 million and 187 million BTU
per hour. Stricter regulations could shift 9,000 tons per
year from on-site burning in boilers to off-site facilities.

e

Impact of Effluent Regulations

Regulations setting pretreatment standards for new and
existing sources under the Federal Water  Pollution Control Act
are also likely to increase the amounts of waste manifested to
commercial facilities. The U.S. EPA Effluent Guidelines
Development Documents estimate both water guality and non-
water quality impacts from the implementation of pretreatment
standards served as the basic source documents. EPA's
nationwide estimates by industry were applied to New Jersey
using common indicator statistics of size (e.g., number of
plants or number of employees by industry) to yield prelimi-
nary estimates.

The Pretreatment Section personnel in New Jersey's Division of
Water Resources reviewed these estimates. Based on their
comments, the quantity of waste expected to be generated from
the implementation of pretreatment regulations was finalized
at 32,000 tons annually.

Impact of Regulatory Shifts in Other States

Discussions were conducted with the regulatory personnel of
the eastern United States regarding two major issues: RCRA
program changes and changes in availability of commercial
facilities.
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It was determined that landfill capacity had decreasd marked-
ly. It will probably be further restricted due to stricter
regulation of some waste types. Applications for new land
emplacement facilities ar= not progressing as quickly as those
for treatment and incineration facilities.

ANALYSIS OF DATA

Demand for Off-Site Facilities

Normalized manifested waste quantities for 1981, 1982, and
1983 were projected to 1988 based on expected economic
recovery and growth, waste listings and delistings, and
potential for at-source reduction. These projected gquanti-
ties, including those currently being exported, represent New
Jersey's "demand" for facilities. The economic indicator used
for projections was industry shipments in constant (1972)
dollars. Estimates of at-source reduction were developed,
using the responses given by generators to the Research and
Development Council's Industrial Waste Management Survey, and
provided a basis for estimating waste reduction.

Quantities estimated from the 1981, 1982, and 1983 manifest
data were weighted 1:1:2 to give more weight to the 1983 data
which contained fewer variations due to errors. The weighted
quantities equaled 431,000 tons. The addition of the 121,000
tons projected for other sources of manifested waste (e.g.,
waste from site cleanups) resulted in a total projection of
552,000 tons for 1988.

Three Cases for Determining Facility Needs

Facility needs were analyzed under three alternative cases:

- Market-Driven - Wastes were assigned to
technologies based largely on how they would be
managed in the free market system.

- Maximum Treatment - Wastes were assigned to
treatment technologies consistent with the
Commission's proposed waste management hier-

archy:
a. Materials recovery
b. Energy recovery

C. Hazardous constituent destruction
d. Reduction of volume or hazard
e. Isolation from environment

ES-11



- Maximum Use of Non-Commercial Capacity - Under-
utilized capacity of on-site, company-owned
facilities was considered additional capacity
to which wastes might be assigned in the same
manner as in the market-driven case.

These cases allow evaluation of facility needs in the face of
varied and changing available policy options. The market-
driven case examines facility choices in the short-term:
those whose implementation requires little change in current
waste management practices among generators.

The maximum treatment case is one toward which New Jersey can
strive over time. It requires not only regulatory initiatives
but changes in the fundamental thinking presently gqguiding
generators in their choice of facilities. ’

The maximum use of commercial capacity case is a variation of
the market-driven case. A survey was conducted of on-site
facilities to determine their interests in commercialization.
Little interest was expressed. Further analysis was given to
suggest that even if interest were expressed in commercializa-
tion, the collective existing capacity was actually quite
small.

For each case, the "demand" for facilities, as represented by
the projected total for 1988 of 552,000 tons, was compared
with the "supply of facilities", as represented by the
capacity of existing commercial facilities in New Jersey.
Waste imports to New Jersey in 1983 quantities were considered
for 1988 by reducing the "supply" of facilities to accommodate
them. The comparison indicated the following shortfalls:

Shortfall Shortfall
Market-Driven Maximum Treatment
Facility Type Case (tons) Case (tons)
Immediate Needs
Incineration 25,000 109,000
Stabilized Land
Emplacement 52,000 70,000
Unstabilized Land
Emplacement 67,000 39,000

ES-12



Shortfall Shortfall

Market-Driven Maximum Treatment

Facility Type Case (tons) Case (tons)
Future Needs

0il Recovery - 47,000

Pyrometallurgical

Metals Recovery 3,000 4,000

Ion Exchange

Metals Recovery - 3,000

Advance Thermal

Destruction - 19,000

Land Treatment 20,000 -

\,éoucmsxons

The needed facilities were determined based on two criteria
after the analysis of the three cases was complete: (1) a
"shortfall exists in both the market-driven and the maximum
treatment cases, and (2) the size of the shortfall suggests
that the private sector would develop the facility without
public subsidy. The application of these two criteria and
other considerations revealed a clear need for two types of
facilities: one or more rotary kiln incinerators to satisfy a
capacity shortfall of between 50,000 to as much as 75,000 tons
per year, and land emplacement facility of eighty acres
(twenty-year life).

The facilities specified in the Plan are needed now and will
still be required when New Jersey moves to full implementation
of the maximum treatment case.

The specified facilities can handle a broad range of wastes.
As New Jersey moves fully to the maximum treatment case,
technologies specific to certain wastes will be developed and
will take a portion of the markets of existing facilities.
Still, the wastes projected for the more specialized facili-
ties in the maximum treatment case can, for the most part, be
managed by New Jersey's existing facilities and the new
incineration and land emplacement facilities specified by this
Plan.
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FUTURE AGENDA

New Regulations

New regulations governing land emplacement facilities, waste
in boilers, and wastewater pretreatment are only a few of the
additional items which must be addressed by the Commission.
For that reason, this Plan is scheduled for periodic update.
Updates will be necessary not only to accommodate new regula-
tions but also changing market conditions, New Jersey adminis-
trative policies, and state-of-the-art technology.

Need for Regional Planning

This Plan clearly shows that waste management disregards state
boundaries. For that reason, the creation of a consortium of
states' siting authorities in the mid-Atlantic area has been
formed to coordinate waste management efforts on a regional
basis. To date, a regional system of waste classification has

been proposed and an analysis of regional capacity needs is
being explored. _

Adjustments in the Siting Act

As facility needs are analyzed and new facilities are sited,
adjustments to the Siting Act are likely to be necessary. The
purpose of any and all adjustments will be to improve hazard-
ous waste management in New Jersey so its population and
natural environment are protected.
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CHAPTER ONE

INTRODUCTION

In the environmentally conscious decade of the 1980s, New
Jersey faces two difficult hazardous waste challenges; namely,
how to clean up abandoned disposal sites and how to prevent
future hazardous waste crises. The extent to which these
challenges are met will in large part depend upon whether or
not New Jersey has adequate modern facilities to properly
manage its hazardous wastes.

Hazardous waste management presents the state with a growing
dilemma: how to reconcile the demand for safe treatment,
storage, and disposal options that protect human health and
the environment with the growing (and vocal) reluctance of the
public to accept the needed new facilities once they are
proposed.

The Major Hazardous Waste Facilities Siting Act

In 1981, the New Jersey Legislature attempted to come to grips
with this dilemma when it recognized that:

e

- proper treatment, storage, or disposal of
hazardous waste is the exception rather than
the rule;

- improper management of hazardous substances
results in substantial impairment of public
health and the environment;

- providing for the siting, design, construction,
operation, and use of environmentally-accept-
able facilities is a public purpose in the best
interest of all of New Jersey's citizens; and

- the informed participation of the public and of
elected officials is essential for the estab-
lishment of a mechanism for the rational siting
of new facilities.

This recognition culminated in the 1981 enactment of the Major
Hazardous Waste Facilities Siting Act (P.L. 1981, Chapter 279;
generally known as S-1300 and hereafter as the Act). The Act



develops a rational method for planning, licensing, and siting

new hazardous waste management facilities in appropriate areas
of the state.

The Commission

The Act establishes the Hazardous Waste Facilities Siting
Commission (hereafter, the Commission), a nine-member group
appointed by the Governor, with the advice and consent of the
Senate. The Commission is composed of three industry repre-
sentatives, three county and municipal government representa-

tives, and three environmental or public interest group
Tepresentatives.

The Advisory Council

The Act also establishes the Hazardous Waste Advisory Council,
a thirteen-member group, which is also appointed by the
Governor with the advice and consent of the Senate. The
membership reflects a broad-based representation of interests,
including. representatives of community organizations, fire
fighters, elected officials, and hazardous waste generators,
transporters, and facility operators.

The Task Force

The Commission has formed an additional advisory group, the
Hazardous Waste Source Reduction and Recycling Task Force
(hereafter, the Task Force). The Task Force will advise the
Commission on various policies to encourage the reduction and
recycling of New Jersey's hazardous waste streams. Members of

the Task Force represent environmental organizations, academ-
ia, and industry.

The Work of the Commission

As the central focus of the Act, the Commission is empowered
to define the state's hazardous waste facility needs. Once
defined, the group is charged with the task of assessing
appropriate sites for new facilities. The designation of
sites for the specific facilities needed to manage waste
streams generated in New Jersey is guided by the state's
siting criteria.



The Siting Criteria

The purpose of the criteria is to prevent any significant
threat to human health or the environment that might result
from the operation of a new hazardous waste management
facility. The Act requires the criteria to:

- protect the residents of the state;

- insure structural stability of the new major
hazardous waste facilities;

- protect surface water;
- protect ground water;

- provide for the safe transportation of hazard-
ous waste to new major commercial hazardous
waste facilities;

- protect environmentally-sensitive areas; and
- protect air quality.

The criteria were developed by the Hazardous Waste Advisory
Council and adopted by the New Jersey Department of Environ-
mental Protection (DEP). The adopted criteria (NJAC 7:26-13)
incorporate the requirements of the Act as well as further
discussion on how risk to population will be determined.
Section 7:26-13(b) requires New Jersey DEP and the Commission
to:

"take into consideration, at every step of the
siting process, the following factors:

1. the density of population in proximity to the
facility;

2. the size and type of the facility;

3. the type of waste expected to be present at the
facility;

4. the transportation means and routes available
to evacuate the population at risk in a maximum
credible accident, including both spills and
fires;



5. the size and types of other hazardous waste
facilities and facilities that handle hazardous
materials in the adjacent area; and

6. the availability of fire, police, and other
emergency management personnel and medical
facilities in the area."

The Plan

In conjunction with the criteria, the Hazardous Waste Facili-
ties Plan (hereafter, the Plan) provides the backbone for
future siting decisions to be made by the Commission. This
document presents the draft of the Commission's Plan, as
required by Section 10 of the Major Hazardous Waste Facilities
Siting Act. '

The contents of the Plan are specified in the Act. 1Included
are:

1. an inventory and appraisal, including the
identity, location, and life expectancy of all
~hazardous waste facilities within the state and
the identity of every person engaging in
hazardous waste collection, treatment, storage,
or disposal within the state;

2. a current inventory of the sources, composi-
tion, and quantity of hazardous waste generated
within the state;

3. projections of the amounts and composition of
hazardous waste to be generated within the
state in each of the next three years;

4. a determination of the number and type of new
major hazardous waste facilities needed to
treat, store, or dispose of hazardous waste in
this state;

5. an analysis of the ability of all existing
facilities to meet current and proposed state
and federal environmental, health and safety
standards, and their performance in meeting
these standards;



6. an analysis of transportation routes and
transportation costs from hazardous waste
generators to existing or available suitable
sites for major hazardous waste facilities;

7. procedures to encourage co-disposal of solid
: and hazardous waste, source reduction, mater-
ials recovery, energy recovery, waste exchang-
ing and recycling, and to discourage all
inappropriate disposal techniques, and to
minimize the amount of hazardous waste to be
treated, stored, or disposed of in this state;

and

8. a regional analysis of existing and necessary
major hazardous waste facilities and recommend-
ed procedures for coordinating major hazardous
waste facilities planning on a regional basis.

Revisions to the Plan

The contents of this document incorporate suggestions made
during the public comment period (September to November 1984).
At that time, five public hearings were held throughout the
state and over forty written comments were received. In
addition, a response document is available-from the Commission
Office.

The importance of continuous monitoring of New Jersey's
hazardous waste management system was recognized when the
Siting Act was passed. Section 10 of the Act requires the
Plan to be "revised and updated every three (3) years, or more
frequently when,  in the discretion of the Commission, changes
in existing hazardous waste facilities, the amount of type of
hazardous waste generated in this state, or technological
advances so require".



CHAPTER TWO

FIVE YEAR PROJECTIONS FOR
MANIFESTED HAZARDOUS WASTE

OBJECTIVE

Chapter Two of the Facilities Plan - Five-Year Projections for
Manifested Hazardous Waste - uses manifested waste data for
1981, 1982, and 1983, the Hazardous Waste Facilities Siting
Commission's "Interim Report - An Analysis of the New Jersey
Manifest Information" issued in January 1984, and other
documented data to forecast future waste quantities. The
major activities of this chapter include:

a. Reaggregation of the Data Base for Facility
Needs Analysis. Generators are reorganized by
SIC codes to allow evaluation and projection of
waste generating practices by industry. Waste
gquantities by EPA/DEP codes are assigned to
treatability categories indicating suitability
to commercially-available waste treatment
technologies.

b. Normalization of Data Base.: The totals
reported for all manifested waste are adjusted
to exclude the following quantities: (1) those
double-counted because of generators' use of
transfer/storage stations, (2) those managed at
non-commercial, company-owned facilities but
tracked with a New Jersey manifest, (3) blended
fuels sent from solvent and oil recoverers to
be burned as auxiliary fuels in cement kilns,
etc., under a hazardous waste manifest, (4)
wastes brokered from treatment facilities, and
(5) waste generated from one-time events, such
as major accidents.

c. Calculation of Projected Hazardous Waste
Quantities. Using factors reflecting indus-
trial activity (economic recovery and growth( in
real terms), waste listings and delistings,
waste reduction possibilities, and anticipated
regulatory changes by industry, quantities are
projected through the year 1988.



This projection of manifested hazardous waste quantities!
presents a significant portion of New Jersey's future demand
for commercial hazardous waste treatment, storage, and
disposal facilities. It will be used in combination with
information supplied by Chapters Three, Four, and Five to
estimate New Jersey's future facility needs in Chapter Six.

DATA BASE REORGANIZATION FOR FACILITY NEEDS ANALYSIS

The Data Base

An important data base for the development of the Plan is New
Jersey's hazardous waste manifest information. Since 1978,
New Jersey has required that generators use the hazardous
waste manifest, a multipart form used to track hazardous waste
from the point of generation to ultimate disposal. All
hazardous waste moved over public roads must be accompanied by
a manifest containing information regarding: type of waste,
quantity, physical form, means of shipment, and the names of
the generator, the transporter, and the recipient of the
waste.

Manifested quantities reflect the amount of hazardous waste
that generators sent off site for treatment, storage, or
disposal and indicate New Jersey generators' current demand
for commercial facilities. These figures do-net include waste
generated and managed on site at non-commercial, company-owned
facilities. The New Jersey DEP computer systems convert
manifested quantities to the common unit of tons by means of
the following multipliers?:

Gallons: 8.34/2000
Cubic Yards: 1684.8/2000
Liters: 2.203/2000
Kilograms: 2.204/2000
Pounds: 1/2000

New Jersey has computerized much of the data it has acquired
from each manifest since 1978. For this study, the data for
1981, 1982, and 1983 were analyzed. Those three vyears
represent the most accurate and complete compilation of
information on hazardous waste production and management in

1 All quantities through this Facilities Plan are given in
‘ terms of short tons: 1 ton equals 2,000 pounds.
2 The multipliers are based on the assumption that all
- volume units have the same density. The density assumed
in this case is that of water.



New Jersey.3 The accuracy of these data was assured by
frequent quality control on the part of data entry personnel
and by comparisons of the computerized data with generators'
annual reports filed with New Jersey DEP.

Generator Reorganization by SIC Codes

As hazardous waste generation largely reflects industrial
activity, hazardous waste quantities are best projected
according to some measure of industrial activity. Thus, it
was necessary to group generators by industry classification.
The Standard Industrial Classification (SIC) coding system,
developed by the U.S. Office of Management and Budget in 1957
(1972 being the most recent year of major revision), proved
well-suited to the purposes of the Plan for three reasons: (1)
it groups industries according to the composition and struc-
ture of the economy and covers the entire field of economic
activity; (2) it facilitates comparison of statistics describ-
ing the various facets of the economy; and (3) industrial
economic analyses and forecasts available from government
agencies and professional forecasting firms are typically
prepared in té€rms of, or at least consistently cross-refer-
ence, this classification system.

For each generator, a four-digit (specific industry) SIC code
was determined in all cases possible.. Sources for this
information included George D. Hall's New Jersey Manufacturers
Directory 1982 and the 1980 New Jersey State Industrial
Directory published by the State Industrial Directories
Corporation. The staff of New Jersey's Department of Commerce
and Economic Development also assisted in determining SIC
codes for generators not listed in either directory.

To present totals, generators were combined according to
two-digit codes (major groups) except for the major group SIC
28 - Chemical and Allied Products - which generates a dispro-
portionately large amount of waste. Table 2-1 details the
percentage of hazardous waste manifested in each major SIC
group in 1981, 1982, and 1983.4 Table 2-2 details the major
generating sectors in SIC 28 for these three years. Figure
2-1 depicts graphically the percentages of manifested hazard-
ous waste generation by industry for the year 1982.

3 They include not only waste manifested by New Jersey
generators but also out-of-state ("imports") accepted
by New Jersey commercial facilities.

4 Waste quantities before normalization (see pages 21 and
22); relative percentages change marginally after
normalization.



TABLE 2-1

\ /GENERATION OF MANIFESTED WASTE
BY MAJOR INDUSTRIAL GROUP

Percent Percent Percent
of 1981 of 1982 of 1983
SIC Code Group Name Waste Waste Waste
20 Food and Kindred Products 2.1 4.4 3.5
22 Textile Mill Products 0.2 0.3 0.2
25 Furniture and Fixtures <0.1 <0.1 <0.1
26 Paper and Allied Products 0.9 2.2 1.0
27 Printing and Publishing 0.2 0.2 0.4
28 Chemicals and Allied Products 38.6 37.6 34.1
29 Petroleum Refining! 12.5 10.6 12.8
30 Rubber and Miscellaneous Plastics 0.3 0.3 0.2
31 Leather and ILeather Goods 0.1 <0.1 <0.1
32 Stone, Clay, Glass, and Concrete 7.5 3.7 1.0
33 Primary Metals 3.9 5.2 6.8
34 Fabricated Metals 2.7 2.0 3.2
35 Machinery, Except Electrical 2.3 2.6 1.7
36 Electrical and Electronic Machinery 1.4 1.2 0.7
37 Transportation Equipment '/”?:5 1.3 _ 1.0
38 Measuring, Analyzing, Controlling
Instruments 0.4 0.3 0.6
42 Transportation Services 1.5 0.6 0.3
49 Electric, Gas, Sanitary Services 1.9 1.5 3.5
7399 Miscellaneous Business Services?2 5.7 6.6 7.1
7699 Miscellaneous Repair and Industrial
Services3 13.7 14.9 15.9
90-97 Government and Military 1.9 1.0 0.7
Misc.4 1.5 3.5 4.0
TOTAL : 700 700 T00

About 88 percent from 2911-Petroleum Refining; 12 percent from 2992-Blending and

Rerefining (including oil recovery facilities).

2 Includes solvent recovery operations.

3 Includes the majority of industrial contractors, environmental service contrac-
tors, and commercial tank cleaning firms. These groups typically manifest the
hazardous waste produced from their activities on behalf of their customers under
their own name. This group also includes commercial facilities not classed as
solvent recovery or oil recovery, except Rollins.

4 Includes Rollins Environmental Services, Inc. for waste it sent as a generator.



Percent of
SIC Percent of SIC 28 All NJ Waste
81 82 83 81 82 83
2819 Industrial Inorganic ’
Chemicals, Nos! 22.2 15.0 32.3 8.7 5.8 1.1
2821 Plastic Materials and Resins 3.6 4.0 3.4 1.4 1.5 1.1
2834 Pharmaceutical Preparations 14.5 18.1 16.9 5.6 6.8 5.8
2851 Paints and Allied Products 5.4 7.2 7.6 2.1 2.7 2.6
2865 Cyclic Crudes and Intermediates 3.6 2.9 2.8 1.4 1.1 1.0
2869 Industrial Organic Chemicals, 1
NOS 22.5 18.9 13.8 8.7 7.1 4.5
2879 Agricultural Chefiicals, NOS 5.4 7.4 8.4 2.1 2.8 2.9
2899 Chemical Preparations, NOS 16.3 16.0 6.5 6.3 6.0 2.2i
Other 28 6.2 10.1 8.3 2.3 3.8 2.9
100 100 100  38.6 37.6  34.1

TABLE 2-2

GENERATION OF MANIFESTED WASTE
BY INDUSTRIES WITHIN SIC 28

1 NOS: Not otherwise specified
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Quantity Reaggregation by Treatability Categories

Generators, when completing manifests, identify the type of
waste using the EPA/New Jersey hazardous waste coding system
(see Appendix A). This system identifies the hazardous
properties or constituents of the waste, but it does not
describe its treatability or its potential for recycling. For
purposes of the Facilities Plan, it was necessary to reaggre-
gate these waste quantities in terms of their treatability,
i.e., to group together those waste types having similar
physical and chemical characteristics and general treatment
requirements. Examination of wastes in terms of their
treatability provides a very suitable scheme for modeling the
dynamic situation of hazardous waste management.

Treatability categories were assigned to wastes identified on
a computer listing, provided by the New Jersey DEP, of all New
Jersey generators' manifest transactions® in 1981, 1982, and
1983. The assignment of treatability categories required a
significant investment of time to examine simultaneously the
EPA/New Jersey waste code, the generator's SIC code and the
industrial processes typical of that code, the original units
of measure for each waste load shipped, the physical form
(liquid, solid, sludge, or gas), the nature and range of waste
handling methods available at the generator-selected commer-
cial facility, and the initial method of handling actually
employed by the commercial facility for, each waste shipment
received. This information had to be examined compositely to
assign waste to treatability categories.

Example of Assignment to Categories

The method of assigning a manifested waste to a treatability
category is best illustrated by an example. One example is
F005 (non-halogenated solvents and still bottoms) sent from
one generator in SIC 2893 (Printing Ink) to a solvent recovery
facility, a cement kiln and a fuel blending facility. For
shipments to the solvent recovery facility, treatability
category non-halogenated solvents was assigned, its non-
halogenated nature being determined from the EPA code (F005).
For the shipments sent to the cement kiln or fuel blending
facility in 1981 or 1982, the hybrid treatability category
combustible liquid/sludge was given, indicating that the waste

A waste transaction is defined as the total quantity of a
single waste type between one generator and one or more
commercial treatment, storage, or disposal facility.
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was merely a combustible substance.® For 1983 data, addi-
tional information was available on the physical state and
combustible wastes were classified under either combustible
liquid or combustible sludge. In the absence of additional
information in 1981 and 1982, the waste remained in the
combustible liquid/sludge category. To complete the task
report summary totals, however, this category was prorated
among the combustible ligquid and combustible solid/sludges
based on the ratio of ligquid to solids/sludges observed for
1983 data.

Direct Examination of Transactions

For 1981 and 1982 data, all waste types manifested by individ-
ual generators in quantities of 100 tons or more were examined
specifically and assigned to a treatability category. By this
method, at least eighty percent of total 1981 and 1982 wastes
received direct examination. Furthermore, this method examined
an average of ninety percent of the total quantity of each
significant waste type: those generated in very large amounts
in New Jersey (e.g., X900, X726, and D001, each equaling 7.0
percent or more of the state's total waste quantity in all
three years) and those having special treatability require-
ments (e.g., arsenic, cyanide, and certain organic wastes).

The examination of 1983 data was somewhat different because
the data were available later and were requested in a differ-
ent format. Again, all generator manifest transactions of 100
tons or more in 1983 were examined directly. However, to
provide more representative examination, at least 100 addi-
tional transactions were examined from each of the following
tonnage ranges: 51 to 99, 11 to 50, and 1 to 10.

For any year, the unexamined portion of a waste type was
prorated among the treatability categories determined for the
examined portion of the same waste type. To prorate, a
multiplier was calculated for each waste type by dividing the
manifested quantity (reported in the Commission's Interim
Report) by the examined quantity. This method of examination,
including proration, resulted in a calculation error of less
than two percent from the total quantity reported in the
Interim Report. The calculation error is primarily attributed
to the fact that the multiplier was calculated to only two
decimal places.

6 Wwhile the waste is likely a liquid, the code F005 applies
to still bottoms as well.
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Unexamined Waste Types

The examination cutoff of 100 tons or more in 1981 and 1982
resulted in some waste types not being examined at all. This
occurred with 1983 data also, but to a much lesser extent
because of the more representative method of examining waste
transactions. The unexamined waste types were typically
reported in very minute quantities, and cumulatively they
accounted for not more than three percent of the total
manifested waste in any of the three years. Because of the
extensive amount of time required to analyze such dispropor-
tionately small amounts of waste and because of the difficulty
of reclassifying them without more information than that
available from manifests, the quantities for these wastes were
summed and listed under "unexamined". Assignment of these
wastes to treatability categories is not essential for the
completion of a realistic facility needs analysis.

Table 2-3 details manifested hazardous waste quantities by
treatability categories after in-depth evaluation. The
summation of quantities by the major treatability categories
is displayed in Table 2-4.

o

DATA BASE NORMALIZATION

During the preparation of the Interim Report, the Siting
Commission identified several types of manifest transactions
which, when included in the data base, caused artificial
increases in the total quantities of manifested hazardous
waste. It was necessary during the preparation of this Plan
to understand the nature of these transactions, identify them
in the data base, and eliminate their effects.

Double Counting

Transfer/Storage Facilities

"Double counting" refers to instances in which a gquantity of
waste is recorded twice in the data base in the same or
slightly varied physical/chemical form. The most common case
of double counting is that in which a transfer/storage
facility manifests to treatment or disposal facilities a waste
which it accepted from other generators and repackaged without
affecting the waste's properties or volume. The transfer/
storage facility serves as a broker in most cases, locating
for the generator a treatment or disposal firm. It often
accepts small quantities of wastes and brokers bulk gquantities
of that waste type to treatment or disposal facilities.
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\/TABLE 2-3

NEW JERSEY MANIFESTED WASTES
BY TREATABILITY CATEGORIES
(In Thousands of Tons)

1981 1982 1983
AQUEOQOUS LIQUIDS
" Corrosive, with Metals 20 22 24
Corrosive, NOS! 48 50 59
Contains Cyanide <1 <1 1
Contains Hexavalent Chrome 30 19 9
Inorganics, NOS! 18 1 0
Tank Cleaning Solutions 32 14 16
organics, NOS! 15 16 712
Aqueous Liquids, Nos! 75 51 243
SOLVENTS AND OILS
Non-Halogenated Solvents 13 10 10
Halogenated Solvents 7 5 10
Solvents, NOS! 11 13 20
Automotive Oils 32 26 424
Industrial Oils 35 37 344
Fuel Oils 8 8 154
0oils, Nosl <1 2 6
OTHER LIQUIDS
Combustible Liquids 2 3 495
Combustible Liquids/Sludges 63 57 0
Liquids with Toxic Metals <1 2 1
Reactive Liquids 2 =TT 1
Corrosive Liquids <1 <1 <1
PCB Liquids <1 1 3
Liquid wastes, NOs! <1 <1 4
SLUDGES AND SOLIDS
With Heavy Metals 53 30 53
With Organics 37 32 20
Paint Residues 12 2 <1
Oily Residues 17 9 7
Combustible, NOs! 2 2 2
Corrosive, NOsS! 3 3 2
Reactive, NOS! 20 18 <1
Toxic, NOS! <1 <1 1
Sludges and Solids, Nos! 5 7 12
UNEXAMINED 5 _10 12 2
TOTAL 573 56 500

1 NOS - Not otherwise specified.

2 Tncludes 42,000 tons of waste generated by duPont, Gibbstown due
to closure of the on-site treatment plant.

3 1983 number differs from 1981 and 1982 numbers due to more
information allowing better assignment to categories.

4 Increased in waste oil numbers reflect full year of waste oil
regulations in force.

5 Information on physical form eliminated need for liquids/sludges
category. Most waste therein was waste liquid.
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xﬁABLE 2-4

NEW JERSEY MANIFESTED WASTE
BY MAJOR TREATABILITY GROUPS
(In Thousands of Tons)

1981 1982
Aqueous Liquids 238 173
Solvents 31 28
Oils 75 73
Other Liquids 69 65
Organic Sludges

and Solids 71 49
Inorganic Sludges

and Solids L 79 56
Unexamined _1o _12
TOTAL 573 456
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Transfer/storage facilities provide a useful waste management
service to generators, especially small quantity generators.
However, the total demand for an ultimate treatment or
disposal facility is not affected by whether the transfer/
storage facility continues its service. The waste that
transfer/storage facilities manifest to other commercial
facilities was already manifested once when the original
generator sent the waste to the transfer/storage facility.

All waste sent from transfer/storage facilities had to be
discounted. Hazardous wastes which transfer/storage facili-
ties may have generated from their own operations, in addition
to that accepted from generators, was found to be minimal.
Elimination of waste quantities counted in the data base twice
due to transfer/storage facility intervention reduced the
manifested waste total by 44,400 tons in 1981, 34,300 tons in
1982, and 49,000 tons in 1983.

Brokering by Solvent and 0il Recovery Facilities

Another variation of double counting occurs when solvent
recovery and oil recovery facilities accept, as a service to
their customers, waste types which they themselves have not
the capability to treat but which they broker for the original
generator to an appropriate commercial facility. For those
waste types, the solvent recoverer or oil“fecoverer serves
only as a transfer facility. Neither the composition nor the
volume of the waste type is altered. Based on discussions
with facility operators, manifest transactions in which
solvent or o0il recoverers acted as transfer facilities
amounted to about 2,700 tons in 1981, 2,200 tons in 1982, and
2,000 tons in 1983.

Manifesting of Blended Fuels

Solvent and o0il recoverers' practice of blending spent
solvents and oils for fuel can lead to double counting if the
blended fuels are sent to cement kilns or other energy
recovery units accompanied by manifests. While recovered
solvents or oils resold as product need not be manifested, the
regulations do not specify clear manifesting requirements for
solvents and oils blended for auxiliary fuel. Some blended
fuels from solvent and oil recoverers are being manifested.
However, this practice is not consistent over all solvent and
0il recoverers. These manifested quantities do not represent
new demand to the commercial facility market, but rather
wastes leaving the commercial market. Elimination of the
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wastes sent for use as fuel but tracked with hazardous waste
manifests accounted for 27,300 tons in 1981, 21,500 tons in
1982, and 30,200 tons in 1983.

Pending fuel standards by New Jersey DEP may result in more
consistent manifesting of blended fuels. Though this may
increase overall quantities of manifested waste, the increase
would still be artificial. Blended fuels used for energy
recovery would still represent double-counted waste.

Summary

Total waste, then, eliminated from the data base due to double
counting equals 74,400 tons in 1981, 58,000 tons in 1982, and
81,200 tons in 1983 as follows:

1981 1982 1983
Transfer/Storage Facilities 44,400 34,300 49,000
Brokering of Spent Solvents
and Waste Oils 2,700 2,200 2,000

-

Manifésting of Blended
Fuels 27,300 21,500 30,200
74,400 58,000 81,200

Intracompany Waste Shipments to Captive Facilities

The data base includes many cases of a company or plant listed
on the same manifest as both the generator and the commercial
facility. It was determined, with the cooperation of the New
Jersey DEP's Bureau of Manifest and Classification, that these
were almost all movements of waste to company-owned, non-

commercial facilities, many times when a manifest was not even
required.

Waste tracked to company-owned, non-commercial facilities does
not represent existing demand for commercial facilities and
therefore should be excluded from the quantity used in the
facility needs analysis.’ Wastes discounted due to management
at company-owned facilities amounted to 55,400 tons in 1981,
31,600 tons in 1982, and 5,000 tons in 1983. The great

7 An analysis of the possible shift from use of on-site

facilities to commercial facilities will be examined in
Chapter Four.
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decrease in the 1983 quantity is very likely attributable to
generators' better understanding of the requirements governing
use of manifests.

One-Time Events

Wastes generated from site cleanups and other one-time or
infrequent events are not necessarily governed by the same
determinants as are wastes from industrial activity. Thus
wastes from major accidents, CERCLA remedies, and RCRA
closures were discounted because they should not be included
and projected along with production-generated wastes. However,
because these wastes present additional real demand for
commercial facilities in New Jersey, they are considered
separately in more detail in Chapter Four. It should be noted
that wastes resulting from plant and routine transportation
spills are not eliminated. These wastes have some general
relationship with industrial activity and in the aggregate,
provide some measure of steady business to spill contractors.

Elimination of quantities generated from site cleanup and
major accidents reduced the data base by 31,000 tons in 1981,
18,000 tons in 1982, and 500 tons in 1983.

Inclusion of Residues from Commercial Waste Treatment
Operations

Residue from commercial facilities' operations are not
excluded from the data base. Though these wastes do represent
a small fraction of the original waste received by commercial
facilities, residues require additional treatment or disposal
and, therefore, still represent demand for commercial facili-
ties. The quantity of residue remaining in the data amounts
to approximately 31,600 tons in 1981, 34,400 tons in 1982, and
39,800 tons in 1983.

Inclusion of Non-Hazardous Waste

It should be noted that the normalized data base contains some
manifested non-hazardous waste, or "generator declared" waste.
Many industries, aware of the penalties for non-compliance
under RCRA and also realizing that the commercial hazardous
facilities are safer than sanitary landfills and some other
industrial waste management facilities, often elect either to
declare their waste hazardous or to code it on the manifest as
non-hazardous and ship it to a commercial facility. Often it
is difficult for generators, particularly small ones, to
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determine accurately whether each load or drum of waste is
hazardous. If great variability exists in the waste streanm,
many generators will manifest as hazardous every time.

New Jersey DEP has included some codes in its "X" series of
wastes primarily for non-hazardous waste (e.g., the X900
series). These codes were assigned at the request of genera-
tors wanting to send their waste to commercial facilities
which would only accept that waste with a completed manifest.

In most cases, even though wastes in these cases are not, or
may not be, hazardous, they need to be included in the data
base. These wastes represent real demand for commercial
facilities and must be included when defining facility needs.
One case, though, is excluded. Hoffman LaRoche in Warren
County sent most of its industrial wastewater to the Middlesex
County Utility Authority (a publicly-owned treatment works) in
1982 and 1983 because its local municipal wastewater treatment
plant could not handle the wastewater. Hoffman LaRoche
manifested the waste under X900. The manifest served primar-
ily as a bill of lading. The waste was not hazardous and the
Middlesex County Utility Authority is not a commercial
hazardous waste facility. This exclusion accounted for 4,000
tons in 1982 and—10,000 tons in 1983.

Normalized Totals of Manifested Waste

The normalized data base contains the gquantities of wastes
generated relative to general industrial activity and likely
to be generated on an ongoing basis. It equals 412,000 tons
in 1981, 344,000 tons in 1982, and 403,000 tons in 1983.

Table 2-5 shows the conversion of the total manifested
hazardous waste data to the normalized data base. Table 2-6
details treatability categories for the normalized hazardous
waste quantities in New Jersey. Table 2-7 combines the
normalized quantities in Table 2-6 into summary treatability
groups. Table 2-8 is a further summarization of treatability
categories.

DEVELOPMENT OF PROJECTION FACTORS

The Major Hazardous Waste Facilities Siting Act (NJSA 13:1E-
49, et al.) requires that the Hazardous Waste Facilities Plan
include a projection of manifested waste quantities for a
five-year period. The projection factors to be used 1in
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TABLE 2-5

CONVERSION OF MANIFESTED DATA BASE

TO NORMALIZED DATA BASE
(In Thousands of Tons)

Total

Manifested Hazardous Waste

Less

Waste from Transfer Storage
Facilities '

Waste Brokered by Solvent and 0il
Recovery Facilities

Waste Sent for Auxiliary Fuel
Under Manifest

Waste to Captive Facilities

Waste from One-Time Events

Non-Hazardous Waste

Normalized Manifest Hazardous Waste

21

44 .4

27.3
55.4
31.0

412 -

34.3

21.5
31.6
18.0

4.0

~344

49.0

N
L
o

oSoumo
* o
cocunonwn

-—

403



TABLE 2-6

NORMALIZED AND ADJUSTED MANIFESTED
QUANTITIES BY TREATABILITY CATEGORIES

(In Thousands of Tons)

AQUEOUS LIQUIDS
Corrosive, with Metals
Corrosive, NOS
Contains Cyanide

Contains Hexavalent Chrome

Inorganics, NOS

Tank Cleaning Solutions
Organics, NOS

Aqueous Liquids, NOS

SOLVENTS AND LIQUIDS

Non-Halogenated Solvents

Halogenated Solvents
Solvents, NOS
Automotive Oils
Industrial. Oils..--
Fuel Oils

Oils, NOS

OTHER LIQUIDS
Combustible Liquids

Liquids with Toxic Metals

Reactive Liquids
Corrosive Liquids
PCB Liquids
Liquid Waste, NOS

SLUDGES AND SOLIDS
With Heavy Metals
With Organics
Paint Residue
Oily Residue
Combustible, NOS
Corrosive, NOS
Reactive, NOS
Toxic, NOS
Sludges and Solids, NOS

UNEXAMINED
TOTAL

22

1981

20
45
<1
29

5
31
15
62

13

4
11
24
32

4
<1

20
<1
2
<1
<1
1

21
29
7
16
1
3
<1
1
5

10

412

19

<1
<1

<1

344



TABLE 2-7

NORMALIZED AND ADJUSTED MANIFESTED QUANTITIES
BY SUMMARY TREATABILITY CATEGORIES
(In Thousands of Tons)

1981 1982 1983
AQUEOUS LIQUIDS
Inorganic 138 109 106
Organic 69 45 83
SOLVENTS
Halogenated 13 9 10
Non-Halogenated 4 4 8
Solvents, NOS 11 13 20
OILS
Automobile 24 22 37
Industrial 32 36 27
Fuel 4 6 1
Oils, NOS <1 2
OTHER LIQUIDS
Combustible 21 e o TR 17
Toxic with Metals <1 2 1
Reactive 2 1 1
Corrosive <1 <1 <1
Toxic with Organics <1 1 3
SLUDGES AND SOLIDS
Heavy Metals 22 15 37
Oily 17 7 7
Paint 7 2 <1
Combustible 2 4 3
Corrosive 3 2 3
Reactive <1 2 <1
Organics 30 31 22
Other . 2 <1 2
UNEXAMINED _10 12 2
TOTAL 412 344 403
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TABLE 2-8

NORMALIZED AND ADJUSTED MANIFESTED
WASTE QUANTITIES BY
MAJOR TREATABILITY GROUPS
(In Thousands of Tons)

1981 1982 1983
Agueous Liquid 207 154 189
Solvents 28 26 38
Oils 60 66 78
Othef Liquids 23 23 22
Organic Sludges and Solids
Inorganic Slu@ges and Solids
Unex;':l‘r‘ni‘neozﬁibA“w _10 _12 2
TOTAL 412 344 403
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predicting hazardous waste gquantities through 1988 were
developed to account for the following influences on the
generation of manifested waste:

a. Economic recovery and real growth
b. Waste listing and delisting

c. Waste reduction and recycling

d. Regulatory changes

Economic Recovery and Real Growth

Of the different indicators of industrial growth, industry
shipments in constant (1972) dollars is the most appropriate
for projecting hazardous waste quantities. This indicator is
more strongly related to production or volume of output than
total employment, which includes non-production as well as
production workers. Changes in non-production employment,
such as clerical, sales, or managerial, would not affect waste
generation. The production worker statistic, while a better
measure than total employment for the purposes of the Facili-
ties Plan, was also deemed inadequate. Increased plant
automation in many industries could have little impact on
waste generation while considerably reducing the number of
production workers. Value added, a growth indicator which
subtracts from an industry's shipments figure an amount equal
to the costs of raw and intermediate materials-to produce a
figure equal to the given industry's own contribution to the
economy, would have been the best statistic to use. However,
complete and sufficient data are not available to use it for
forecasting waste quantities.

The 1984 U.S. Industrial Outlook prepared by the Bureau of
Industrial Economics 1n the U.S. Department of Commerce served
as the primary source for industrial shipments projections.
The growth parameter must be expressed in constant dollars
because "... percent change in constant dollars is used to
measure change in volume, and indicates real growth or lack of
it. It affords a uniform basis for evaluating industry growth
and interindustry comparisons without the distorting influence
of price change".8

Because the figures in the Outlook were calculated for
industries on a nationwide basils, 1t was necessary to meet
with New Jersey's Bureau of Demographic and Economic Analysis
to confirm the applicability of the figures to New Jersey's
industries. Where necessary, the Outlook figures were

8 U.S. Department of Commerce. Bureau of Industrial Econom-
ics. 1984 U.S. Industrial Outlook, p. 2.
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adjusted to reflect the particularities of the state's
industrial base. Table 2-9 shows, for each industry, the
observed changes in industry shipments in constant dollars
from 1981-1982 and 1982-1983 as well as the forecasted changes
through 1988.

The 1982-83 and forecasted 1983-84 figures reflect the Outlook
assumption that the recovery which began in the first quarter
of 1983 will continue through 1984. ' The somewhat 1lower

compound annual rate for 1985 through 1988 reflects expected
real growth.

Waste Listings and Delistings

Waste Listings

New Jersey DEP. Table 2-10 shows those wastes not in the RCRA
list of 40 CFR 261 to which New Jersey has assigned a state
waste code ("X" prefix). Of these, only X721 through X728
have been incorporated into the state's hazardous waste
regulations and thus require manifests. The others are those
which the state- is currently evaluating for inclusion in the
regulations. Some generators, though, are already voluntarily
using manifests when shipping these other "X" wastes. 1In

fact, quantities were manifested for 22 of these 26 "X"
wastes.

It is very likely that X387 (Polychlorinated Biphenyls,
N.0O.S.) will be incorporated into the regulations in 1984. The
data base already reports 2,844 tons manifested in 1981, 2,518
tons manifested in 1982, and 4,709 tons manifested in 1983.
Because of EPA and state environmental agencies' well-publi-
cized concerns to regulate PCBs, it is believed that the
quantities reported for 1981, 1982, and 1983 reflect a large
majority of X387 that generators would have manifested to
commercial facilities had it been included in the regulations,

It is difficult to predict increases in manifested quantities
of PCBs since they are no longer manufactured or used in
transformers and capacitors. Generation is linked to the rate
at which old transformers are replaced and to some degree the
availability of disposal services, but it is not a function of
industrial activity. Based on discussions with New Jersey
DEP, it is estimated that once listed, guantities of PCBs
manifested might increase immediately by five to ten percent
and then be generated at a fairly constant average annual rate
for at least the time frame of this Plan.
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SIC# Industry

20 Food and Kindred Products

22 Textile Mill Products

24 Lumber and Wood Products

25 Furniture

26 Paper and Allied Products

27 Printing and Publishing

28 Chemicals and Allied Products
Except:

a81-821,2

+1.1%
-7.8%
-5.8%
-4.0%
-0.6%E
-7.2%

281 Industrial Inorganic Chemicals -6.3%E

282 Plastic Materials et al.

283 Drugs

284 Soaps, Detergents, Perfumes,
etc.

285 Paints, Varnishes, et al.

286 Industrial Organic Chemicals

287 Agricultural Chemicals.

2899 Misc. Chemical Preparations

29 Petroleum Refining and Related
Industries

30 Rubber/Misc. Plastic Prods.

31 Leather Goods

32 Stone, Clay, Glass, Concrete

33 Primary Metal Industries

34 Fabricated Metal Products

35 Machinery, not Electrical

36 Electrical and Electronic

3711 Motor Vehicles

38 Instruments for Measurement,
Analysis and Control

39 Misc Manufacturing

-5.4%
+1.7%E
+1.9%

-7.5%

-8.0%E
-11.5%
-11.5%

-3.1%

-4.4%
-11.7%
-8.2%
-23%E
-15.6%

- 2.0%E
-9.5%
-5.0%

Economic Projection Factors

A82-831/2

+1.6%
+9.0%
+8.0%E
+11.73E
+1.03E _
+0.53E
+2.5%

0.0sE
+10.0%
+ 3.73E
+ 1.8%

+6.8%

+3.73E
-10.0%

+5.0%

~2.6%

Table 2-9

forecasted
083-84102

+1.0%

+0.3%

+5.0%E
+9.5%E
+1.0%E
+1.0%E
+3.03E

+4.63E
+6.9%
+3.63E
42.2%

+5.4%

+4.73E
+12.0%

+3.9%

+1.03E

+5.1%
-1.4%
+0.5%E
+4.0%E
-2.0%
+2.0%E
+4.5%E
+3.0%E
+1.0%E

+3.0%

forecasted
compounded annual rate
£1985-19881.2

+0.33E
+0.3%E
+3.0%E
+4.0%E
+0.83%E
+2.5%EF
+3.23E

13.43%E
+3.93E
+3.03E
+2.2%

+2.0%
+3.7%
+5.2%
+2.0%

1.0%E

+3.0%E
-2.0%
+0.5%E
+1.73E
+1.03E
+1.03E
+4.0%E
+1.3%
+3.0%

+3.7%

Notes

estimated composite

estimated composite

estimated composite

estimated composite
unit output

rate of general economy



Table 2-9 (Continued)

. : forecasted"
. forecasted ' compounded annual rate
SIC# Industry AB1-82 A82-83 Ag3-84 * D 1985-1988 Notes
42 Motor Freight -9.6% +3.0%E +5.08 | +3.7%
48 Communications +5.8% +5.6% +5.0% H +7.0% growth parameter: operating revenue in
I constant dollars
, 49 Electric and Gas Utilities -1.0% -3.0% 2.0% +1.5%E source: Standard and Poor Industry Analysis,
3 July 1983. Growth parameter: Demand
Misc. Service Sector Industries:
Rapid Growth +2.03E +3.08E +4.03E orowth parameter: total employment
-2.0%E -- E +1.03E growth parameter: total employment

Declining

1 g 1Indicates change.

2 Adapted from 1984 U.S. Industrial Outlook, (Statistic = total industry shipments in const:at (1972) dollars), modified to reflect industry activity
in New Jersey

EIndicated figure not provided in Outlook. The figure represents the consultant's estimate derived from the Outlook narrative and conference with
economists from New Jersey's Bureau of Demographic and Economic Analysis regarding New Jersey's industrial activity relative to that of the U.S.

overall.

3 Waste included in 2992, 4953, 7399, and 7699 which represent residuals from hazardous waste facilities are not projected. The future quantity of
waste from these facilities will depend upon the future volume of waste received rather than general economic growth. Rather than applying economic

growth factors in this task, the quantities of residuals are kept constant with adjustments made in Task Four depending on additional waste receipts.



TABLE 2-10

NEW JERSEY STATE-LISTED WASTES

Waste

Code Waste Name

X103 Acrlylonitrile

X123 Arsenic and Compounds NOS

X126 Arsenic Trioxide

X176 Chloroform

X188 Creosote

X190 Cyanides/Soluble Salts and Complexes Of

X210 1,2-Dibromoethane

X222 2,6-Dichlorophenol

X226 1,2-Dichloropropane

X228 Dichloropropene, NOS

X239 Diethylstilbestrol

X276 Ethyleneoxide

X283 Formaldehyde

X334 Nickel and Compounds, NOS

X386 Phthalic Anhydride

X387 Polychlorinated Biphenyl, NOS

X425 Tetrachloroethylene [

X442 Trichloroethene

X721 0il Waste from Gas Stations

X722 Waste 0il and Bottom of Resin and
Commercial Tank Cleaning

X723 Oil Waste of Gas Tank Clean Outs

X724 Waste Petroleum 0Oil of Tank Truck Clean
Outs

X725 0il Spill Cleanup Material

X726 Metal Working, Turbine, Diesel, and Quench
Oils

X728 Waste 0il and Bottom Sludge of Processing
Facilities

X799 Containers, Crushed Empty (Rinsed)

X825 Contaminated Soil/Sludge Aband.

X850 Packed Laboratory Chemicals

X900 Chemical Process-Liguid, NOS

X905 Gas from Chemical Process-NOS

X910 Chemical Process-Solids, NOS

X920 Food Processing, NOS

X930 Detergent, NOS
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Regulation of the other 21 unmanifested "X" wastes (except for
the X900 series) is not expected before the end of 1985, but
is likely before 1988. Once included, an approximate twenty
percent increase could be assumed to occur in manifested
quantities of those wastes during the first year of inclusion
over the quantities reported in the previous year (last year
of non-inclusion). Changes in the manifested quantities of
these waste types thereafter will depend upon industrial
activity.

Regulation of the X900 series as hazardous wastes is not
expected; additional increments for these wastes are not
necessary. Nevertheless, these wastes can be expected to
increase proportionally to the rates of industrial activity
predicted for those industries generating them and continue to
exert a demand on commercial facilities.

U.S. EPA. On 10 February 1984, the U.S. EPA published in the
Federal Register an Interim Final Rule to regulate as a
generic category a group of wastes generated during the
manufacture of chlorinated aliphatic hydrocarbons. The
Interim Final Rule regulates distillation residues, heavy
ends, tars, and reactor clean-out wastes. Table 2-11 shows
the major commercial products whose manufacturing processes
generate these waste types.

EPA documentation notes that the waste types regulated under
the Interim Final Rule are currently being generated by three
manufacturers in New Jersey. The consultant's conversation
with the EPA project officer determined that only a small
percentage of waste expected to be newly manifested under this
listing is expected from the New Jersey manufacturers. The
quantity should only be about 500 tons. It is assumed,
though, that these generators are already manifesting these
wastes under a "U" or an "X" waste code. If so, this Interim
Final Rule, when it becomes effective in August 1984, will
probably not increase manifested quantities.

The U.S. EPA is also reportedly evaluating certain oil
refinery wastes, e.g., cooling tower sludge, for inclusion.
Though no formal notices have yet appeared in the Federal
Register, additional wastes of this type may be expected to be
included during the latter half of this Facilities Plan. The
consultant estimates that an additional 10,000 tons in 1987
and 1988 may become regulated should these wastes be listed.
However, the consultant's experience with petroleum refineries
nationwide suggests that no more than half that quantity (or
5,000 tons) will be managed off site.
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Regulated

TABLE 2-11

MAJOR COMMERCIAL PRODUCTS GENERATING
CHLORINATED ALIPHATIC HYDROCARBON RESIDUES

under new generic RCRA Listing F024

Carbon tetrachloride

1-Chlorobutane (n-Butyl chloride)
Chloroethane (Ethyl chloride)

Chloroform (Trichloromethane)
2-Chloro-1,3-butadiene (Chloroprene)
Chloromethane (Methyl chloride)
2-Chloro-2-methylpropane (t-Butyl chloride)
3-Chloro-2-methylpropene (Methallyl chloride)
3-Chloropropene (Allyl chloride)
Dichlorobutadiene

Dichlorobutenes

1,4-Dichlorobutyne

1,2-Dichloroethane (Ethylene dichloride)
Dichloromethane (Methylene dichloride)
1,2-Dichloropropane

1,3-Dichloropropene
Hexachlorocyclopentadiene P
Tetrachloroethylene (Perchloroethylene)
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene (1,1,2-Trichloroethene)
1,2,3-Trichloropropane
1,2,3-Trichloropropene

Vinyl chloride (Chloroethene)

Vinylidene chloride (1,1-Dichloroethane)
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Waste Delisting

New Jersey DEP does not currently receive a large amount of
individual waste stream delisting petitions annually and it
does not foresee any increases in their number in the next few
years. New Jersey DEP also has no plans at this time to issue
any blanket exclusions for waste streams in its regulations.

Based on New Jersey RCRA delisting history, it is assumed that
about 1,000 tons of waste will be the subject of delisting
petitions each vyear. Based on that assumption and the
additional assumption that half of the waste (or 500 tons)
involved in petitions will actually be delisted, 2,000 tons of
waste should be delisted by 1988. Most of this delisting will
probably affect metal sludges and oily sludges. However,
manifested guantities will probably actually decrease by only
1,000 tons. Waste management patterns among New Jersey
generators indicate a strong likelihood that half or more of

any delisted waste will continue to be managed at commercial
hazardous waste facilities.

sSummary

The additional " guantity of manifested wastes resulting from
waste listings and delistings will affect the following
treatability categories of wastes as indicated:

Treatability Category Increase Decrease Net Effect
Toxic Liquids 300 + 300
Heavy Metal Sludges -— 500 - 500
Oily Sludges 5,000 500 +4,500
Organic Solids/Sludges 200 + 200

Waste Reduction

Some reduction of currently manifested wastes is expected to

occur during the following years. Typical changes will
include:

- the reduction of aqueous waste streams by
improved water use,

- shift from off-site to on-site treatment,
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- substitution of non-hazardous substances for
hazardous constituents process streams, and

- recycling/reuse of waste streams on site, etc.

Currently, the driving forces for these changes include the
liability and the economic costs associated with management of
hazardous waste under existing regulations. Additional
reduction will possibly depend upon new factors which could be
applied, by government and/or industry, to the current
management system. The factors to be applied are presently
being evaluated by a Task Force formed by the Commission to
examine the specific question of source reduction in New
Jersey. '

The Hazardous Waste Source Reduction/Recycling Task
Force

One of the Commission's ultimate goals is to reduce the volume
of waste that requires off-site treatment or disposal. Toward
that end, the Commission's Task Force will explore various
policies and the proper combination of incentives and disin-
centives necessary to achieve the maximum degree of reduction
and recycling. The Task Force will examine a variety of
legal, financial, and industrial strategies. Furthermore, the
Task Force will make specific policy recomméndations and work
with the Commission in legislating those recommendations.

Waste Management Hierarchy

Overall, the Commission and the Task Force are seeking to
develop a management hierarchy for future waste management,
which, in order of preference, includes:

Source Reduction

Recycling

Recovery

Treatment and Incineration
Secure Disposal

The focus should not be solely on the industrial/commercial
and research/development producers of hazardous waste but also
on government, universities, and other institutions as they
too are capable of source reduction.
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Source reduction is any method or technique applied at the
site of generation, the use of which reduces the volume of
hazardous waste produced without increasing risk to the public
or the environment. Examples include:

- Improved process/production control and
maintenance.

- Process modification

- Substitution

- Equipment changes

Recycling is processing used material for reuse. Examples
include:

- Waste exchange (some transactions)
- Batch-toll processing (solvents)
- Closed loop processing

Reuse is recycling without processing. Examples include:

- Waste exchange (some transactions)
- Neutralization/coagulation

Recovery is pro&éssing a used material to extract a usable
component or to generate energy. Examples include:

- Waste exchange (some transactions)

- Material reclamation
- Fuel program

Estimates of Expected Reduction

Table 2-12 contains the consultant's engineering judgment of
the changes in manifested quantities expected to occur by 1988
through source reduction. The factors for different categor-
ies of waste generated in different industries are multiplied
by the results of the projections for economic growth. For
example, a factor of 0.9 for a certain waste type within an
SIC code reduces the waste projected for that category (based
on economic growth) by ten percent. It should be noted that
some factors indicate an increase in the generation of some
wastes; however, net reduction overall occurs.

The waste reduction factors are based on the following sources
of information:
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TABLE 2-12

MULTIPLICATION FACTORS FOR PROJECTED WASTE QUANTITIES TO
REFLECT WASTE REDUCTION

SIC Codes

281 282 285 286 287 289 29 33 34 35

Aqueous
Inorganic .8 9 .8 .8 .8 .5 .7 .7 .7
Organic .7
Solvents .
Non-Halogenated .5 .75
Halogenated
Mixed
Solvents, NOS .5 .75
Oils
Automobile .9
Industrial .9 .9 .75
Fuel .9
Oils, NOS .9
Other Liquids
Combustible
Toxic with Metals _
Reactive \
Corrosive | .9
Toxic with Organics :
Sludges and Solids
Heavy Metals 1.1 S 1.1
Oily :
Paint .5
Combustible
Corrosive
Reactive
Organic .5 1.2
Other 1.1 .5



- The New Jersey Industrial Waste Survey prepared
by IT Enviroscience, in cooperation with the
Research and Development Council of New Jersey,
which asked questions regarding generators'
future plans.

- Extensive surveys and analysis conducted by the
Minnesota Waste Management Board of wastes that
are similar in many ways to New Jersey wastes.
The goal of the Minnesota study was to under-
stand the opportunity for practicable waste
reduction.

- General experience with numerous generators of
hazardous waste as part of other projects.

The general method for estimating the waste reduction factors
in Table 2-12 involved analyzing the future changes (as
suggested by the New Jersey Research and Development Council
survey), correlating these findings with similar studies, such
as that carried out by Minnesota, and verifying the numbers
against general experience and New Jersey generators' past and
present attempts at waste generation.

Regulatory Changes

Pending regulatory changes and programs potentially affecting
the quantity of New Jersey's manifested wastes include:

1. Wastewater pretreatment
2. Restrictions on wastes burned in boilers
3. Waste-end taxes

Of the three, the waste-end tax is the only one having the
potential to decrease manifested waste quantities. Some
states have already enacted a waste-end tax; Missouri, for
example, charges a tax of $25 per ton for wastes managed by
land disposal. Other states have decided not to create such a
tax. Whether a waste-end tax bill would come into effect in
New Jersey during the time frame of this Plan cannot be
determined. If one were enacted, the effect on waste genera-
tion would depend on the size of the tax. This potential
influence on future waste generation must be factored if and
when enacted.

Wastes generated from pretreatment, as well as those shifted
to the commercial market due to restrictions on wastes burned
in boilers, will probably increase manifested waste guanti-
ties. These two special components of increased demand are
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further evaluated in Chapter Four and added to this Chapter's
figures to define total future demand for analysis in Chapter
Six.

Shift From On-Site to Off-Site Treatment

Closure of on-site commercial facilities will also serve to
increase the amount of waste manifested to commercial facili-
ties. While this component is also examined in Chapter Four,
instances of shift from on-site to off-site treatment are
apparent in the 1983 data base. The most notable example is a
shift of 42,000 tons of EPA waste type K104 from duPont's
Gibbstown facility to duPont Chambers Works. This quantity
alone represents a nine percent increase in 1983 manifested
waste over 1982 not attributable to economics, listing/delist-
ing, or regulatory changes. Chapter Four provides a further
analysis of the expected on-site to off-site shift through
1988.

1988 PROJECTED HAZARDOUS WASTE FOR NEW JERSEY

Table 2-13 displays the 1988 projected manifested waste
gquantities, calculated by applying the economic projection
factors only to the 1981, 1982, and 1983 quantities.? The
application of economic projection factors- -to 1981 waste
resulted in a forecast of 449,000 tons for 1988. Applyina
similar economic projection factors to 1982 and 1983 waste
resulted in 391,000 tons and 451,000 tons, respectively.

It is the consultant's opinion that the differences among
manifested waste quantities in 1981, 1982, and 1983 represent
some permanent waste reduction. This was confirmed by
reversing the economic growth/decline factors for 1981-1982
and 1982-1983 to eliminate the effects of the economy on waste
generation in 1982 and 1983.'0 If the changes in waste
generation were solely from economic activity, the adjusted

9 Quantities generated as residuals from commercial facili-
ties are kept constant. Residual quantities from commer-
cial facilities will be altered as necessary in Chapter
Six to reflect any changes in waste receipts.

10 The 1983 waste quantity used in this calculation was less
the 42,000 tons identified for duPont, Gibbstown. This
waste, in the data base due to closure of an on-site
facility, skews the manifested quantity for 1983 because
it is not new waste generated from increased production or
expanded markets. It represents a change in management
practice only.

37



PROJECTIONS OF NEW JERSEY MANIFESTED

TABLE 2-13

WASTE QUANTITIES FOR 1988
ECONOMIC RECOVERY/GROWTH
(In Thousands of Tons)

Treatability Codes

AQUEOUS LIQUID
Inorganic
Organic

SOLVENTS
Halogenated
Non-Halogenated
Mixed
Solvents, NOS

OILS .
Automobile
Industrial
Fuel
Oils, NOS

OTHER LIQUIDS
Combustible
Toxic with Metals
Reactive
Corrosive
Toxic with Organics

SOLIDS AND SLUDGES
Heavy Metals
Oily
Paint
Combustible
Corrosive
Reactive
Organic
Other

UNEXAMINED
TOTAL

Base Year for Projection

1981

157
72

23
<1

<1
<1

38

1982

133
53

22

<1
<1

—
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1983

122
95

1
10

0
22

41
29
12

3

451



guantities would have been about the same for all three years.
However, a non-economy-related decrease in manifested waste
generation of approximately fourteen percent between 1981 and
1982. A three percent increase between 1982 and 1983 yields a
net reduction of eleven percent between 1981 and 1983. A
larger number of base years are needed to confirm with
measurable statistical precision that this reduction is
permanent.

It is well-known that industry has taken steps to reduce waste
generation. However, the differences among the three years
also reflect waste inventorying (storage), validity of the
general approach used in the analysis of manifest data,
capability to treat more waste on-site in 1982 because of
increased underutilization of capacity at existing on-site
treatment processes, shifts between on-site and off-site
management, and other similar factors. For this reason, the
projected gquantities for the three years were averaged on a
weighted basis to produce the projected waste quantities
representing future demand for commercial facilities. Fifty
percent weight was assigned to 1983 projected quantities,!! 25
percent weight to 1982 projected gquantities, and 25 percent
weight to 1981 projected quantities. Though quantities for
each treatability category were weighted in this way, the
example below illustrates the weighting on the total guantity:

1981 projected (0.25)(449,000) 112,000
1982 projected (0.25)(391,000) 97,000

1983 projected (0.50)
(451,000-51,000 duPont) 200,000
duPont, Gibbstown 51,000
460,000

To the resulting weighted quantities (plus the duPont Gibbs-
town waste of 57,000 tons), the waste reduction factors were
applied to produce the forecasted waste quantities from normal
industrial production and production-related activities. A
reduction in the projected 1988 weighted average quantities of
33,000 tons 1is expected as a result of waste reduction.
Further adjustment for waste listing and delisting results in

11 The 1983 weighted quantity used for 1988 projections was
less the 51,000 tons of projected duPont Gibbstown waste.
This waste, in the data base due to closure of an on-site
facility, skews the projected quantity of manifested waste
based on economic factors. This quantity is added to the
weighted projected quantity separately. Other anticipated
on-site to off-site shifted waste will be added in Chapter
4.
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projected quantity of 431,000 tons by 1988 represents expected
demand for off-site commercial facilities. Table 2-14
displays the weighted quantities adjusted for waste reduction
and waste listings/delistings by summary treatability categor-
ies. This data, along with the Chapter Four data regarding
cleanup waste, increases in waste due to wastewater pretreat-
ment and more stringent standards or burning waste in boilers,
and other changes are used in Chapter Six to determine New
Jersey's future hazardous waste facility needs.
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TABLE 2-14

1988 PROJECTED MANIFESTED WASTE QUANTITIES
FOR NEW JERSEY
(In Thousands of Tons)

Treatability Codes

AQUEOUS LIQUID
Inorganic
Organic

SOLVENTS
Halogenated
Non-Halogenated
Solvents, NOS

OILS
Automobile
Industrial
Fuel
Oils, NOS

OTHER LIQUIDS
Combustible
Toxic with Metals
Reactive
Corrosive
Toxic with Organics

SOLIDS AND SLUDGES
Heavy Metals
Oily
Paint
Combustible
Corrosive
Reactive
Organic
Other

UNEXAMINED
TOTAL

Weighted
Average

Projections Adjustment for Waste Final
(Economic for Waste Listing and Projected
Factors Only) Reduction Delisting Quantities

134 =23 11

104 104

12 -2 10

7 7

18 -2 16

33 -1 32

32 -2 30

9 9

2 T T 2

21 21

1 1

1 1

<1 <1

3 +0.3 3

28 -1 -0.5 27

9 +4.5 13

3 -1 2

4 4

.3 3

1 1

28 -1 +0.2 27

1 1

_6 _ 6

460 -33 +4.5 431
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CHAPTER THREE

COMMERCIAL TSD FACILITY CAPACITY ANALYSIS

OBJECTIVE

In order to draw reliable conclusions about the need for new
facilities, it is necessary to understand the capabilities of
the commercial facilities presently operating in New Jersey.
This Chapter presents an accurate account of existing commer-
cial facilities in New Jersey, including number, location,
capacity, compliance status, and quantity and type of waste
accepted.

The Chapter contains an overview of the various technologies
for the recovery, treatment, and disposal of hazardous wastes.
The technologies discussed include those which are being used
at facilities in New Jersey plus those which have been
commercially proven in other states. The discussion also
addresses several technologies which are considered emerging
technologies.” The technology overview is not intended to
address all technical aspects; the reader should refer to the
Research and Development Council of New Jersey's "New Jersey
Industrial Waste Study".2 The Research and Development

Council's report contains a detailed review of treatment
technologies.

This Chapter singles out recovery and recycling technologies
for more detailed analysis. The analysis addresses the
principle technical processes, the state of development,
emissions and residuals, and associated costs.

Also examined are wastes exported from New Jersey to facili-
ties in other states as well as wastes imported to New Jersey.
This assessment indicates the relative importance of New
Jersey facilities as compared to facilities in other states.

As of September 1984 (selected revisions March 1985).
See T. Busmann, et al. New Jersey Industrial Waste
Study: Waste Projection and Treatment. Washington, D.C.
U.S. EPA, 1984.

(Copies available through the New Jersey Hazardous Waste
Facilities Siting Commission.)

N —
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OVERVIEW OF HAZARDOUS WASTE TREATMENT TECHNOLOGIES

Waste management technologies can be divided into categories
per the approach used in the "New Jersey Industrial Waste
Study" by the New Jersey Research and Development Council:

Chemical and Biological Destruction Technologies
Thermal Destruction Technologies

Separation Technologies

Disposal Technologies

Source Control

Table 3-1 illustrates the specific technologies addressed in

the Research and Development Council's study for each of these
five categories.

Chemical and Biological Destruction Technologies

Destruction technologies permanently alter hazardous materials
to render them non-hazardous or more environmentally accept-
able. For example, SCA Chemical Services located in Newark
carries out chemical destruction of a variety of hazardous
waste streams. Most destruction techniques degrade hazardous
chemicals into simpler, non-toxic compounds, and all of the
technologies discussed here do so by oxidation. Oxidation is
a chemical change caused by contact with an excéss amount of a
compound known as an oxidizing agent. Common oxidizing agents
are oxygen and chlorine compounds.

Biological Treatment

Biological treatment systems utilize a variety of microorgan-
isms to oxidize waste compounds. Biological treatment systems
are well-developed, having successfully treated a variety of
industrial wastewater streams, and the same systems are
applicable to agueous hazardous wastes containing organics
(i.e., contaminated waters). The primary process variables
which characterize various biological treatment systems are
the method of contacting the waste and biomass (microbes), and
the degree of aeration.

Conventional Treatment Systems. Conventional systems are most
applicable to aqueous waste streams of relatively constant
composition, containing low concentrations of organics and
some suspended solids. 1In the activated sludge process, the
microorganisms are suspended in the liquid waste mixture by
violent aeration, and the biomass is filtered from the
effluent and recycled. 1In the trickling filter, the liquid
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TABLE 3-1

TECHNOLOGIES ADDRESSED IN THE
NEW JERSEY INDUSTRIAL WASTE STUDY!

- Chemical and Biological Destructive - Separation Technologies
Technologies (continued)
Biological oxidation Volatilization
Suspended growth Fractional distillation
Attached growth Steam stripping
Anaerobic Evaporation
Chemical oxidation Inert gas strippingion
Chlorine Adsorption
Oxygen Carbon
Ozone Synthetic
Hydrogen peroxide Extraction
Liquid/solids separation
- Thermal Destruction Screening
Clarification/thickening
Single chamber--1lieprid Dewatering
Rotary kiln Pressure filtration
Multiple hearth Vacuum filtration
Fluid bed Belt filtration
Chlorinated organic Centrifuge
Pyrolysis Membrane separation
Molten salt combustor Dialysis
Cement kilns Reverse osmosis
Co-incineration/boilers Ultra filtration
At-sea incineration Electrodialysis
High-temperature fluid wall Ion exchange
Plasma arc torch
Magnetic furnace - Disposal Technologies
Supercritical water
Microwave Natural waters
Deep well injection
- Separation Technologies Stabilization
Landfarming
Physical/chemical Secure landfill
Emulsion breaking Solar evaporation
Density differential separators
Filtration/coalescence - Source Control
Chemical separation
Electrical separation Recycle/reuse

Thermal separation

1 Ssee T. Busmann, et al. New Jersey Industrial Waste Study: Waste Projection
and Treatment. 1984.
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wastewater runs through a packed bed containing an attached
microbial population and countercurrent aeration through the
packed bed provides oxygen. The rotating biological contac-
tors system uses large rotating discs which support an
attached microbial growth and are only partially submerged in
the waste liquid. anaerobic digestion occurs in a closed
vessel in the absence of oxygen and produces methane as a
degradation by-product.

Chemical Oxidation

Destructive treatment through oxidation may also be done
chemically, usually employing oxygen or chlorine as the
oxidizing agents. In chemical oxidation, electrons are
transferred from one reactant to another and toxic constitu-
ents are converted into simpler, less toxic chemicals.
Chlorinolysis, which uses elemental chlorine, bleach (sodium
hypochlorite), chlorine dioxide, or bromine chloride as the
oxidizing agent, may be carried out at elevated temperatures
or with a catalyst to improve the oxidation rate.

The primary application of chemical oxidation has been to
destroy cyanides in plating wastes, but has also been widely
applied to phenols, organic sulfur compounds, and other dilute
agqueous organic waste streams. Chlorinolysis is effective for
treatment of waste streams containing more than one percent
organics.

Thermal Destruction Technologies

Incineration technologies destroy wastes having a very broad
range of compositions by exposing them to high temperatures
(in the presence of air), thus effecting either partial or
complete oxidation of waste material. Rollins Environmental
Services operates New Jersey's only incinerator, a rotary kiln
unit, in Bridgeport. The important factors in incinerator
design are temperature, residence time, and turbulence within
the combustion chamber. Existing federal regulations specify
that an incinerator must have a destruction and removal
efficiency (DRE) of at least 99.99 percent, and it has been
shown that certain high-temperature destruction technologies
have achieved DREs of up to 99.9999 percent. New Jersey DEP
further requires a 99.9 percent combustion efficiency.
Incineration is particularly useful for recalcitrant chlori-
- nated organic waste streams.

45



There are many high-temperature destruction technologies
available for various applications. However, two designs
account for the vast majority of existing commercial hazardous
waste 1incineration facilities: rotary kiln and 1liquid
injection.

/ Rotary Kiln Incinerator

The rotary kiln incinerator consists of a large rotating
refractory-lined cylinder, which is inclined. The liquids,
sludges, and solid or containerized wastes are fed into the
higher end of the kiln, where burners using fuel or fuel
blended with high heating value waste maintain a temperature
between 1,500°F and 3,000°F, depending on particular design.
The waste is agitated by the rotating action of the kiln which
is of sufficient length to reduce the wastes to ash. The ash
cools and collects at the low end of the kiln. Gaseous
products are further destroyed in a secondary combustion
chamber, followed by air pollution control eguipment such as a
scrubber. Rotary kiln incinerators have the advantage of
being able to accept solid, liquids, or bulk containerized
wastes. . A-wide-variety of organic wastes such as distillation
bottoms, solvent and paint wastes (halogenated and non-
halogenated), pesticides, and almost any waste which does not
contain a very high amount of inorganic material can be
incinerated in a rotary kiln.

+ Liquid Injection Incinerator

Liguid injection incineration is another well-developed,
high-temperature destruction technigue. 1Incinerators of this
type usually have a single refractory-lined chamber equipped
with atomizing nozzles through which wastes and supplementary
fuels are pumped. A secondary combustion chamber may be
present as well as air pollution control equipment. These
systems can burn nearly any combustible liquid organic waste
at temperatures ranging from 1,300°F to 4,000°F. Low heating
value wastes are blended with fuels or high heating value
wastes to facilitate smooth operation and complete combustion.

Shipboard incineration at sea uses this design, except that
air pollution control eguipment is not required. It 1is
claimed that the immense buffering capacity of the ocean

negates any adverse environmental effects potentially posed by
combustion products.
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Other Commercially Proven Thermal Destruction
Technologies

There exist three other thermal destruction technologies which
are commonly employed in applications other than the hazardous
waste management industry. These processes offer promising
potential in the search for treatment methods for specific
wastes and recalcitrant compounds.

Multiple Hearth Incinerator. The Multiple Hearth Incinerator
is a large vertical refractory-lined cylinder with several
hearths located above each other within a shell. "Rabble
arms" convey the wastes, starting at the top hearth, from each
hearth to the next hotter hearth below. Because solids and

volatilized gaseous components of the waste flow countercurrent-

ly, waste gases generated from the top hearth may not receive
high-temperature exposure adequate for complete combustion.
The use of multiple hearth incinerators is limited to solid
and sludge-like hazardous wastes which are easily burned.

Fluidized Bed Incineration. This well-developed technology is
presently used to destroy various types of municipal and
industrial waste sludges. Preheated air passing through a
perforated plate fluidizes a bed of inert granular material at
temperatures up to 2,100°F. The violent air flow mixes the
waste to facilitate combustion and the granular bed acts as a
substantial heat source as well as a dry §crubber to reduce
the need for pollution control. Fluidized beds are not
suitable for solid wastes or wastes containing high levels of
chloride.

Wet Air Oxidation. This is a commercially proven technology
that 1nvolves oxidation reactions which are essentially the
same as combustion reactions, but occur in the liquid state.
This technology 1is generally applicable to cyanides and
agqueous organic streams which are too dilute to incinerate and
too toxic to treat biologically.

Emerging Thermal Restruction Technologies

Other, less developed, but promising emerging thermal destruc-
tion technologies include molten salt destruction, pyrolysis,
high-temperature fluid wall incineration, plasma arc incinera-
tion, and supercritical water treatment.

Molten Salt Destruction. This method injects solid, liquid,
or gaseous wastes under a pool of molten salt at 1,500°F to
1,800°F, thus effecting immediate combustion of the wastes.
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Ash residue and most of the gaseous reaction products are
retained in the salt which must be replaced periodically to
remove these impurities.

/Pyrolysis. Pyrolysis occurs when waste products are exposed
to high temperatures in the absence of oxygen. The equipment
used in pyrolysis is similar to incineration equipment with
special provisions to prevent air from entering the pyrolytic
chamber.

kﬁHigh—Temperature Fluid wWall Incineration. This method passes
waste through a vertical tube at temperatures above 4,000°F.
This high-temperature exposure provides little chance for
undesirable side reactions and creates virtually no products
of imcomplete combustion (PICs).

\/Plasma Arc Incineration. In this method, wastes are exposed
to a gas which has been electrically excited to its plasma
state, sometimes creating temperatures in excess of 90,000°F.
This system achieves greater DREs than other technologies, or
essentially total destruction.

Supercritical Water Treatment. This method consists of
dissolving wastes 1n water above its critical point of 374°F
and 218 atmospheres of pressure. Under these conditions,
water becomes an excellent solvent for many types of organic
wastes, breaking them down into simpler compounds. Further-
more, supercritical water will not dissolve salts, thus making
this technology suitable for wastes high in salt content and
with too low of an organic content to support incineration.

Separation Technologies

Separation technologies are used to separate the hazardous and
non-hazardous components of waste streams. These methods
allow the recovery of waste components, reduce the volume of
waste, solidify wastes, and remove soluble and suspended
constituents from liquid waste streams. For example, 0Oil
Recovery Company in Clayton, New Jersey utilizes the separa-
tion processes of screening, gravity separation, filtration,
and flocculation in its fuel blending facility.

Physical Separation

The simplest types of physical separation technologies,
filtration and sedimentation, are based on particle size and
density. Filtration processes involve separating the solids
from the liquids by forcing the liquid through a screen,
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cloth, or sand filter by gravity, pressure, or a vacuum.
Gravity separation (flotation or sedimentation) works for many
industrial wastes; oil and grease tend to rise naturally to
the surface where they can be skimmed off. 1In sedimentation
processes, heavy solid particles are allowed to settle out of
the suspension, and the fluid can then be removed from above
the solids. Flocculation is used when the suspended particles
are too small for either sedimentation or filtration; the
addition of flocculating chemicals, such as alum, can aid in
aggregating very small particles.

Component Separation

Component separation techniques rely on such characteristics
as boiling points and electrical charges. Processes such as
distillation, stripping, and evaporation all use boiling point
differences. Distillation processes separate the more
volatile (lower boiling point) materials by boiling them off
and collecting them. Evaporation is used to separate a
solvent in vapor form from solids or slurries.

Carbon absorption, electrolysis, and ion exchange procedures
are based on electrical properties. Activated carbon is used
to remove dissolved organic wastes from water. When the
carbon comes into contact with these materials, it holds them
either at the surface or internally. The spent- carbon can be
reactivated by thermal treatment. Electrolysis separates
positively and negatively charged particles by using an
electrical current. This process is frequently used on metal
ions in aqueous waste streams. Ion exchange systems are
similar to carbon adsorption except they employ resins which
can be designed for selective removal of ionic (charged)
compounds.

Chemical Separation

The most common chemical separation technologies involve
precipitation. Neutralization or pH adjustment is accomplish-
ed by adding acidic or basic feedstocks to corrosive wastes,
depending upon their pH. Precipitation is a chemical process
which converts a waste stream with soluble constituents into
one with insoluble constituents. This is often accomplished
by pH adjustment, but usually to a different pH than with
neutralization, e.g., adding lime or sodium hydroxide to
elevate the pH of certain wastes causes heavy metals to settle
out.
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Land Disposal Technologies

Most treatment technologies generate residues which require
some form of disposal. These wastes have traditionally been
buried in secure landfills, with or without stabilization, or
injected down deep wells. No commercial land disposal
facility for hazardous wastes is presently operating in New
Jersey. Two emerging technologies are receiving increased
attention: aboveground storage and mined repository.

% Secure Landfills

Secure landfills are designed and operated to contain buried
wastes, to minimize the generation of leachate, and to remove
leachate as it is generated. Long-term landfill performance
is determined by the design standards, the hydrogeological
characteristics of the site, the types of waste, the daily
operations at the site, and the post-closure maintenance and
monitoring procedures. The design standards provide for
liners, a top cover, and a leachate collection system. Bottom
liners are constructed of compacted clay and/or synthetic
membranes, with a drainage bed placed above the bottom liner
to collect -leachate. The design of the final cover |is
important to reduce infiltration of precipitation into the
closed landfill.

Landfilled wastes are generally bulk and drummed solids and
sludges which are segregated chemically to insure compatibil-
ity. Highly reactive, volatile and ignitable materials, as
well as bulk liquids, are not legally allowable wastes for
landfill disposal. The U.S. EPA is investigating what other
wastes should be excluded from landfills based on such aspects
as the toxicity, mobility, and persistence of waste.

Stabilization/Solidification

Stabilization/solidification techniques bind semi-solid wastes
into a solid material. The cement-based and pozzolanic
processes are most commonly used to treat inorganic sludges
and metal-bearing wastes. Wastes containing more than ten to
twenty percent organic content are generally not good candi-
dates for these processes.

In the cement-based process, the wastes are stirred in water

and mixed directly with cement. 1In the pozzolanic process,
the wastes are mixed with fine-grained siliceous (pozzolanic)
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material and water to produce a concrete-like solid. The most
common materials used are fly ash, ground blast furnace slag,
and cement kiln dust.

Solidification processes generally do not chemically change
the waste itself, but improve the handling and reduce the
mobility of the waste. In the stabilization process, physical
characteristics of the waste may not change, but the contami-
nants are altered by chemical binding. The binding either
induces a chemical change to produce an insoluble form or it
captures the waste in an insoluble matrix or crystal lattice.

Stabilization/solidification thus reduces the mobility of
waste constituents in a landfill environment. The U.S. EPA
has determined that some stabilized/solidified wastes can be
managed as non-hazardous wastes and has removed several
stabilized metal finishing wastes from their hazardous waste
list on a generator-specific basis.

Landfarming

Landfarming involves applying wastes to the land at controlled
rates. The soil system constitutes the treatment medium for
degrading or immobilizing the wastes by a variety of physical,
chemical, and biological processes. Applied organlcs are
removed by the biological activity of the soil microorganisms;
this occurs at the soil surface or within the top several
inches of the soil profile. Suspended solids are removed by
physical settling and filtration on the soil. Heavy metals
are removed pr1nc1pally by adsorptlon onto soil colloids,
precipitation, and ion exchange in the soil.

Many organic hazardous and non-hazardous wastes can generally
be treated by landfarming, although oily wastes are the most
common candidates for this process. Metal concentrations in
the waste are critical and can reduce the life of a landfarm
site. The applicability of the treatment process also depends
upon buildup of salts in the soil.

Successful operation of a landfarm requires (1) controlling
the migration of waste constituents, particularly heavy metals
to the ground water, (2) maintaining waste loading rates below
the levels of biological and phytotoxicity levels, and (3)
properly managing storm water runoff.
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Deep Well Injection

Deep well injection involves pumping industrial fluids into a
porous formation between impervious layers of rock where the
wastes become permanently stored. The injection zone may be
several hundred feet to a mile beneath the earth's surface.
This method has been used extensively in Texas, Louisiana,
Ohio, and other states for the disposal of oil field brines,
pickling and plating wastes, and by-products from organic
chemicals production. ’

Suitable geologic conditions for deep well injection seemingly
do not occur in New Jersey. Also, New Jersey State regulatory
agencies feel that more appropriate treatment methods are
readily available. For these reasons, it would be very
difficult to obtain a permit for this type of disposal.

Aboveaground Storage

Aboveground storage facilities provide long-term storage of
hazardous wastes. They facilitate monitoring of the wastes
and allow the wastes to be retrieved when economical methods
for the recovefy or destruction of the wastes are developed.
Such facilities consist of lined tanks for bulk liquids and
specially designed buildings for drummed wastes, similar to
industrial warehouses. Currently, aboveground storage is
being practiced for short-term and medium-term storage. For
example, any storage of wastes by generators for more than
ninety days must be permitted by RCRA; some generators have
been storing PCBs in drums for several years. Long-term
storage would involve the same technical concepts with
additional considerations regarding drum and tank life.

Underground Repositories

Underground vaults constructed in relatively unfractured,
stable rock formations below ground water supplies could serve
as long-term retrievable storage or be readily converted to a
permanent isolation facility by backfilling. Industrial
companies currently store hazardous chemical products in salt
cavities and gaseous propane in underground vaults.

A hazardous waste management company proposes to develop, in a
Louisiana salt dome, a large facility that could receive
wastes transported by ships. The Minnesota Waste Management
Board researched at length the concept of a crystalline
bedrock repository. However, the Board recently decided to
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drop further consideration of this concept because it was an
unproven technology and because of the potential for bedrock
conditions to vary unpredictably, even over short distances.

Source Control

Source control refers to methods used to reduce the hazardous
nature or quantities of wastes at their original source of
generation. One large category of source control techniques
is on-site treatment. The methods are similar to those used
at commercial off-site facilities but are operated on site by
a waste generator. Examples include metal and acid recovery
and recycling systems at metal finishing plants or neutraliza-
tion and biological treatment systems typically used by
pharmaceutical manufacturers.

A second category of source control technigues is based on
reducing the amount of waste produced. By altering production
processes or substituting different raw materials, a generator
may be able to change the hazardous nature or reduce the
quantity of hazardous wastes produced. An example of the
former is the replacement of a halogenated extraction process
solvent with a non-halogenated solvent. Substitution of one
product for another may also eliminate a hazardous waste
altogether. These source control methods are invariably
specific to a certain process and can, therefore:, only be
applied on a case-by-case basis.

Types of Facilities

The technologies discussed in this section, as well as many
other minor technologies, may be used in different combina-
tions to create a waste management facility. Table 3-2
further clarifies this distinction by detailing the various
technologies used by different types of facilities.

TYPES OF FACILITIES FOR RECOVERING AND RECYCLING WASTES

Many of the technologies discussed in the previous section can
be combined or used singularly at commercial facilities to
recover materials in waste as well as energy values. This
section gives special attention to these recovery facilities,
discussing the technical aspects and economics of recovery and
its general applicability to New Jersey waste types. Mater-
ials that can be recovered include solvents, oils, acids, and
metals. Energy can also be recovered through the use of
co-incineration and fuel blending technigues.
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Facility Type

/ Incineration

\/ Fuel Blending

Waste 0Oil Refining

Solvent Recovery

ey

V/Aqueous Treatment

Metals Recovery

Stabilization

Land Disposal

Landfarm

TABLE 3-2

%*TECHNOLOGIES USED BY VARIOUS FACILITY TYPES

Waste Treatment Technologies

May include any thermal destruction
method, with or without heat recovery

Emulsion breaking, filtration, evapora-
tion, screening, filtration, centrifuga-
tion, gravity separation

Emulsion breaking, gravity separation,
distillation, steam stripping, evapora-
tion, screening, filtration, centrifuga-
tion

Gravity separation, fractional distilla-
tion, steam stripping, evaporation,
screening, filtration

Biological treatment, chemical oxida-
tion/reduction, emulsion breaking,
gravity separation, chemical separation,
adsorption, extraction thickening,
centrifugation, filtration, membrane
separation, chemical precipitation/
neutralization

Chemical separation, electrical separa-
tion, evaporation adsorption, extraction,
chemical precipitation/neutralization,
membrane separation, ion exchange

Chemical separation, dewatering, filtra-
tion, chemical precipitation/neutraliza-
tion, solidification

Landfill, with or without stabilization/
solidification

Landfarming
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Material Recovery Facilities

Solvent Recovery

Solvents are used in many industrial processes in New Jersey.
Contaminated solvents can be treated to separate the contami-
nants by a number of technologies including distillation,
solvent extraction, adsorption, filtration, and evaporation.
Distillation (batch, continuous, or steam) is used by most
commercial solvent processors.

Process Description. In distillation, the volatile mixtures
of solvents are exposed to increasing amounts of heat and the
more volatile (lower boiling point) components of the mixture
are vaporized. The vapor is then condensed. Depending on the
efficiency of the system and the purity of the solvent
required, repeated distillation might be required. Typically,
75 percent of a batch can be recovered. The residue, known as
still bottoms, becomes a waste product and can be a ligquid or
sludge, depending upon a number of conditions.

The success of the recovery depends on the types and amounts
of impurities. Contaminants with boiling points close to that
of the solvent are more difficult to separate. An increase in
the concentration of impurities also affects the recoverabil-
ity. The presence of too many solids requires the addition of
extra filtration steps. T

Typical solvent recovery facilities require a minimum amount
of land. There usually is included an office building, an
unloading dock, storage area for waste and reprocessed
solvents, and the reprocessing area. Curbing and diking is
required to contain any leaks or spills. Distillation
processes require a still (or distillation column), pumps, a
steam generator or other heat source, and heat exchangers.

State of Development. Distillation technology is very well
developed with few technical problems. Most recovery facili-
ties are small (five million gallons per year). There 1is
little economy of scale; consequently, it is often economical
to have an on-site recovery unit for any large quantities,
dependent upon other considerations.

New Jersey has six presently-operating commercial facilities
which recover solvents. For example, Marisol, Inc. produces
lacquer thinner, safety solvents, hydraulic fluid, and fuels
from pharmaceutical, food, and electronic waste solvents.
Solvent Recovery Service of New Jersey, Inc. specializes in
tolling, i.e., custom distillation where the recovered solvent
is returned to the generator for reuse. SCA Chemical Services
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is permitted to recover solvents but is not presently doing
so, and McKesson Envirosystems is temporarily out of opera-
tion.

Emissions and Residuals. Solvent recovery can produce some
air and wastewater emissions. Odors, primarily from the
storage area rather than the processing area, can be mitigated
by closing systems and adding vapor collection systems. The
wastewater from wash downs and steam strippers is collected
and treated on site being being discharged to a publicly-owned
treatment works (POTW) sewer. Pretreatment methods could
include filtration, phase separation, and biological treat-

ment. Spills can be contained with proper diking and concrete
pads.

The distillation process produces two types of residuals. The
ash from the boilers and some still bottoms are disposed of in
secure landfills. Often still bottoms have a BTU (British

Thermal Unit) value and can be incinerated or even blended as
fuels.

Economics. Solvent recovery costs vary widely and depend on
the purity of the waste to be recovered. 1In some instances,
the solvent recovéry facility is willing to pay up to $1.50
per gallon for high-quality waste solvent due to its high
resale value. In many cases, though, the solvent recovery

firm may charge up to $2.00 per gallon to remove a waste
solvent.

0il Recovery

Used lubricating oils can be recovered to produce lubricating
oils of quality equal to virgin oils. This process is
typically referred to as o0il re-refining. The term oil
recovery refers to re-refining as opposed to the larger
practice of fuel blending.

Process Description. Two methods may be employed in waste oil
re-refining: the acid/clay method or the distillation method.
The acid/clay method involves the evaporation of waste oil
from solids, the addition of acid to break emulsified water
from the o0il, and clay to absorb and adsorb any impurities or
0il additives present. Flocculants are often added to
facilitate settling of suspended solids. The water, clay, and
precipitates are then removed by filtration or centrifugation.
The distillation method, by far the most capital-intensive
method, involves a pretreatment step to remove solids and
sludges, a distillation step to isolate desirable long chain
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hydrocarbons, and a finishing step which is simply using
chemical additives to enhance the lubricating characteristics
of the oil.

State of Development. O0il re-refining was widely practiced
during World War II when virgin oil was scarce. Since then
0il re-refining operations have become rare, with greater
availability of virgin oils. A great majority of the oil
re-refining operations have utilized the acid-clay method, and

it is, therefore, a technology which is well-understood and
- well-developed. O0il distillation technology, in general, is

also a well-developed technology but its application to oil
re-refining can present problems with fouling and side
reactions.

Emissions and Residuals. Residuals from the acid/clay method
include decanted water, which may be treated in a conventional

- wastewater treatment system, and the oily clay sludge that 1is

separated. Costs for disposal of this residue have made this
method less popular. Residuals from distillation re-refining
include settled solids and distilled water and impurities. The

wastes from this method are much easier to deal with than

those from the acid/clay method.

Economics. Neither of the two o0il re-refining methods is, at
present, an economically attractive recovery technique. The
acid/clay method is less expensive to operaté but disposal
costs of the voluminous residuals from the process have driven
up overall costs. The distillation method is an energy-
intensive process with a much smaller quantity of residuals,

- but seemingly is economically infeasible until the price of

reclaimed o0il increases further or the cost of purchasing

t waste oils (now about $0.20 to $0.30 per gallon) decreases.

More stringent regulation of fuel blending, a competitive use
of waste o0il, should make o0il re-refining more attractive.

Acid Recovery

Process Description. Acid recovery processes are designed to

- Tecover either the free acid or both free acid and metal
- salts. The major source of contaminated acids is the steel

e e R S A

industry which removes surface scale and rust from iron and
steel by immersion in an acid bath (pickle liquor). Ninety
percent of the spent pickle liquor is hydrochloric or sulfuric
acid.

Two methods are available for recovery of spent sulfuric and

hydrochloric acid liquor. Cooling of the liquor results in
separation of ferrous sulfates or ferric chloride crystals
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which are separated by centrifugation. The second process
involves roasting of the iron salts to produce iron oxides and
either sulfur dioxide gas or hydrogen chloride gas. The gases
are then regenerated as acids for recycling. The crystalliza-
tion method is by far the more commonly used method of
recovery.

Economics. Spent pickle liquor represents a significant
volume of New Jersey's hazardous waste that can be substan-
tially reduced through recovery and recycling. Nevertheless,
economics represents a major barrier to wider application. The
economics of acid recovery are based on cost and availability
of acid, costs of disposing spent pickle liquor, and the
market value of the by-products. Acid recovery may cost from
$25 to $50 per ton, with by-products yielding a resale value
from $0 to $10 per ton. Presently, neutralization at aqueous
waste treatment facilities with land disposal of the treated
residues is more attractive than risking a major capital
investment in acid recovery technology to serve the troubled
steel industry.

Metals Recovery

A number of wastes have been listed or declared hazardous
because they contain one or more, frequently more, of the
following RCRA metals, sometimes in low concentrations:

Arsenic Lead
Barium Mercury
Cadmium Selenium
Chromium Silver
Process Description. These wastes may be rendered non-

hazardous by recovering these metals using many of the same
processes developed and practiced in production by the
chemical process industry. These processes include neutrali-
zation/precipitation, evaporation, electrolysis, ion exchange,
and reverse osmosis. The wastes applicable to metals recovery
are typically generated by electroplating, surface finishing,
and printed circuit board production.

The method of recovery is dependent on the specific wastes
present, the concentration, and the number of contaminants.
Metals recovery chemistry is complex and frequently will use
two or more processes. Since the process and equipment is
specific to each waste stream, there is no typical metal
recovery concept other than the three general steps of: (1)
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extraction (typically dissolution) of metals to be removed,
(2) rejection of impurities, and (3) concentration (upgrade)
of the recovered metal.

State of Development. Currently, several metals recovery
facilitlies 1n New Jersey recover gold (Vanguard Research
Associates) and silver (Crown Bullion, Drew Metalex, Madison
Industries). These facilities are not currently considered
hazardous waste facilities but their status is under discus-
sion by New Jersey DEP. Pass Recovery, a registered commer-
cial facility, recovers lead from scrap and CP Chemicals, also
authorized, uses spent nickel and copper solutions as raw
materials. Some Pennsylvania facilities recover zinc from
electric arc furnace dusts.

Most metals recovery practiced in the nation is done at the
source, as somewhat widely practiced by the electroplating
industry with reuse of the recovered metal in the production
process. One of the more common metals separation technigques
involves passing metal-bearing liquid wastes through a series
of ion exchange canisters of varying selectivity. While one
set of canisters is being used, a comparable set would be
regenerated, producing a highly concentrated backwash water.
The U.S. EPA has funded research of a process for greater than
99 percent extraction and recovery of copper, zinc, chrome,
and nickle from mixed wastes with the process._now being demon-
strated at a metal finishing and plating plant in California.

Economics. Treatment and recovery costs averaged several
dolTars per thousand gallons of metal-bearing ligquid, but
there is a large cost range, depending on waste characteris-
tics. Metals recovery has proven economically feasible with
some nickel, chromium, and silver-bearing wastes. Neverthe-
less, major barriers to wider application exist:

1. The waste usually must be rich in the particu-
lar metal to be recovered, nearly absent in
contaminants that would interfere with recov-
ery, and particularly large in volume to
produce economies of scale; hazardous wastes
typically do not meet any of these conditions.

2. Land disposal frequently is considerably less
expensive than recovering the metals and
thereby rendering the waste non-hazardous.

Factors that may make metals recovery more attractive include
more stringent limits on metals in wastewater, rising costs of
raw materials, and growing pressure to discourage 1land
disposal of hazardous waste.
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Energy Recovery Facilities

Fuel Blending

Blended fuel products can be made from wastes either by
blending different wastes with high BTU values or by mixing
additional fuel oils with wastes. Typical waste streams with
high BTU value are waste oils, solvents, and distillation
bottomns. The uses for blended fuel include industrial
boilers, cement kilns, and incinerators.

Process Description. Waste o0ils normally need pretreatment to
remove bottoms, sediments, and water (BS&W). The removal of
the water is achieved through separation and dehydration. The
bottoms and sediments that do not settle upon storage reguire
removal by filtration. The final products after blending must
meet American Society of Testing and Materials (ASTM) specifi-
cations on bottoms, sediments, and water in fuel oils.

Waste oils for fuel blending are generated by many industries.
These o0ils include used lubricating oils, cooling oils,
cutting oils, transmission oils, and non-PCB transformer oils.
Sources for solvents include solvent cleaners, spent extrac-
tion solvents, and other solvents from chemical processing
industries. Distillation bottoms are the residue from solvent
recovery operations. The limitations on using these wastes
include bottoms, sediments, and water concentrations, whether
or not the impurities are ignitable, the viscosity of the
wastes, and the presence of toxics.

State of Development. Fuel blending is a simple process which
1s well-developed. Commercial facilities operate on through-
puts as small as 5,000 gallons per day. There are currently
eleven operating commercial fuel blending facilities in New
Jersey. Two fuel blending facilities are being constructed
and another has recently ceased operations. For example, the
0il Recovery Company recovers fuel grade oil from waste
lubrication o0il using the following processes: heating,
screening gravity separation filtering, chemical flocculation,
and blending. L&L Oil Service recovers No. 4 and No. 6 grade
fuel o0il from waste motor oils and various lubricating oils
using gravity separation and dehydration.

Emissions and Residuals. A fuel blending facility generates
alr and water emissions, plus some residuals. The small
amount of wastewater removed from waste oils would contain
organics and some heavy metals; however, these concentrations
should be sufficiently low to permit discharge into publicly-
owned treatment works ( POTWs). Possible air emissions could
result from evaporation from the storage tanks, but could be
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mitigated by vapor collection systems. The residuals normally
are less than ten percent of the wastes processed, and land
disposal is normally the method used.

Economics. Fuel blending in New Jersey has grown with the
past increases in virgin fuel costs and is presently in a
relatively stable position. Treatment in this industry is
simple and inexpensive. Fuel blenders pay up to $0.20 to
$0.30 per gallon for collected waste oils and may sell the
final product for 85 percent of virgin fuel costs.

Co-Burning in Cement Kilns and Boilers

Blended fuels (see preceding description of fuel blending) and
some waste organic liguids or semi-liquids with sufficient
heating value are frequently burned in kilns used to manufac-
ture cement or in industrial boilers used for heating and
steam production.

Cement Kilns. The manufacturing of cement, light aggregate,
and some other products use a special type of rotary kiln. The
destruction of hazardous wastes by co-burning with primary
fuels and raw materials in industrial kilns has been proven
effective in studies by the U.S. EPA. The kilns operate at
high temperatures (2,600 to 3,000°F) and provide long resi-
dence times, which make possible very high destruction of
principal organic hazardous constituents (POHCs). Theoreti-
cally, a kiln could be fired solely on waste feed as long as
the waste mix has sufficient heating value.

The alkaline environment of a cement kiln neutralizes the
hydrochloric acid gases produced from the burning of chlori-
nated waste. Typically, additional air pollution control
equipment is not required. Most ash and non-volatile heavy
metals are incorporated into the clinker (product of the kiln)
and eventually into the cement product.

Co-burning in kilns is widely practiced. Although New Jersey
has no cement kilns, New Jersey generators have manifested
waste to cement kilns in Pennsylvania, New York, and Virginia.

Boilers. Blended fuels are also co-incinerated with a primary
fuel in some industrial boilers. When the boilers are at the
site of the waste generator, the advantages include energy
recovery and elimination of transportation risks. 1Industrial
boilers usually feature a liquid injection design. The
incorporation of blended fuels sometimes creates the need for
additional maintenance and air pollution testing. Problems
encountered include corrosion of metal parts when halogenated
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wastes are burned and incomplete combustion of some wastes;
however, boilers represent large capital investments and
owners are usually careful with what they burn.

The U.S. EPA estimates that nationally 40,000 industrial
boilers are used to burn hazardous waste.j An extensive
national survey of nearly 25,000 facilities is being carried
out by the U.S. EPA to identify those that burn used oil and
waste 0il or waste-derived fuel materials. The Chapter Four
Report documents the information available from New Jersey DEP
about the extent of this practice in New Jersey; at least
twelve generators report burning wastes in boilers.

The only waste stream associated with co-incineration in
boilers is the combustion gas exhaust, which may or may not
require air pollution control equipment. It is rare for
boilers to require the extensive air pollution control
equipment used on incinerators since the fuels burn to
complete combustion much easier than incinerated wastes.
Extensive research by the U.S. EPA on burning of hazardous
wastes in boilers indicates that destruction/removal effi-
ciencies can surpass 99.99 percent for principal organic
hazardous constituents (POHCs).4 Even so, heavy metal
emissions can be significant and the practice of co-incinera-
tion should be well controlled and regulated to avoid burning
of highly toxic and refractory compounds. The U.S. EPA
expects that Congress will remove the current exemption for
this practice with new regulations drafted by the U.S. EPA. In
advance of U.S. EPA initiatives, 'the New Jersey DEP has
drafted more stringent fuel standards. Future trends,
therefore, are uncertain.

Economics. The sole motivator for a generator to use this
type of technology is cost savings. A waste generator might
pay up to $1.00 per gallon to incinerate wastes at a commer-
cial facility. 1Instead, the generator could burn the waste on
site at no cost or even charge a small fee to have high BTU
wastes removed by a fuel blender. For a fuel user, the cost
of quality blended fuel with high heating value may be fifteen
percent less than virgin fuel.

3 Communication with U.S. EPA, Office of Solid Waste.
Incineration and Disposal of Hazardous Waste, Proceedings -
of the Tenth Annual U.S. EPA Research Symposium. Fort
Mitchell, Kentucky. April 3-5, 1984.
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Incineration with Steam Generation

An additional method of energy recovery involves production of
steam in a waste heat boiler such as a rotary kiln incinera-
tor, a liquid injection incinerator, or an industrial boiler
(see Co-Burning in Kilns and Boilers). This technology can
use a wide variety of incinerable wastes and closely resembles
the incineration technologies with the exception that the
incinerators must be designed and built for the purpose of
heat recovery with a heat exchanger and associated piping. It
is necessary to locate the incinerator adjacent to a potential
steam user, as is frequently done in siting the acclaimed
European incineration facilities.

This technology requires the same air emission control, e.qg.,
flue gas treatment, scrubbers and electrostatic precipitators,
as with incineration without steam generation. Incinerator
and boiler design is well-understood. However, corrosion of
the boiler heat exchangers frequently presents a problem.

The economics of the process are dependent on sufficient
guantities of incinerable waste plus a demand for the steam.
To be economical, the operation must produce high-pressure
steam (500 to 600 psi), and the incinerator must be located
within 1,000 feet of a large steam user. Further, a steam
"user will need to coordinate the utilization of the steam with
the incineration operation. The sale of generated steam can
reduce total incineration costs by 25 percent after accounting
for the investment made in the added equipment. An optional
method of energy recovery involves the co-generation of
electricity for sale to a utility.

COMMERCIAL FACILITIES OPERATING IN NEW JERSEY

Information about the number, location, capacity, and legal
status of commercial hazardous waste treatment, storage, and
disposal facilities was obtained from data at the New Jersey
DEP Bureau of Hazardous Waste Engineering, interviews with
personnel affiliated with the facilities, and previous studies
done by the consultant _ and other organizations.
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Overview of Facilities

Number of Facilities

In 1982, 34 commercial facilities were authorized by the New
Jersey DEP. Three of these no longer accept hazardous wastes,
three have not yet commenced full operation, one is temporar-

ily out of operation, and one facility is a limited activity
treatment facility.! In 1984, two additional facilities
received operating authorization from the New Jersey DEP.
Thus, at present, there are 28 fully operational commercial
hazardous waste facilities in New Jersey.

Capacity of Facilities

The facilities collectively offer a wide range of treatment
options. Nevertheless, almost all of the facilities are
either just storage/transfer operations or offer only a
specialized service appropriate for a narrow range of waste
types.

Seven facilities currently operate resource recovery facili-
ties, eleven of which are oil recovery/fuel blending facili-
ties, with six facilities involved in solvent recovery, and
one metal recovery facility. Three facilities treat aqueous
wastes, three only transfer or rebatch wastes (S&W Waste,
Advanced Environméntal Technology Corporation, and Philip A.
Hunt Chemical Corporation), and one incinerates wastes. Five
facilities are involved in treatment of unigue waste streams
and cannot be categorized. There are, at. present, no commer-
cial land disposal facilities in New Jersey.

Table 3~3 presents an estimate of the capacity, in terms of
throughput in tons per year, of the 36 commercial facilities
in New Jersey. Most of the information on capacity reflects
capacities gquoted by facility personnel, confirmed where
possible with data in New Jersey DEP files. These capacities
do not reflect any future expansion plans which facilities may
have. Also, it should be noted that some of these facilities
have closed.

LLocation of Facilities

Figure 3-1 shows the location of the authorized New Jersey
facilities, keyed to the identification number listed. The
facilities are concentrated around the two major metropolitan
areas in New Jersey, with 10 facilities within 30 miles of
Camden and 21 located within 30 miles of Newark.

5 Reichhold Chemicals, Inc. burns one specific off-site
waste stream in its plant boilers.
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- Avanced Environmental Technology
* All County Environmental3

BsL 0il Corporation

BP North American2

Baron Blakeslee, Inc.

Browning-Ferris Industries3

C. P. Chemical Corporation

C. R. Warner, Inc.

(ylinder Maintenance Corporation

Detrex Chemical Industries

E. I. duPont de Nemours and Co.

Brergency Technical Services

Flowen Oil Company

Kit Enterprises3

LiL 0il Services

lionetti Waste Oil Service
Marisol, Inc.

McKesson Corporat ion?

McKesson EnvirosystemsS

Modern Transportation

Noble Oil Company

0il Recovery Company, Inc.

Pass Recovery Systems, Inc.
Perk Chemical Company

Philip A. Hunt Chemical

PITCCO

Pure Stream, Inc.

Reichhold Chemicals, Inc.
Rezultz, Inc.2

Pollins Environmental Services
SCA Chemical Services

SiW Waste

Safety-Kleen Corporation
Solvent Recovery Services
Standard Tank Cleaning
Underwater Technics

Colunn Totals (rounded)

! Information not available
2 puture operation

TABLE 3-3

ESTIMATED THROUGHPUT CAPACITY OF COMMFRCIAL FACILITIES IN NEW JERSEY
(tons per year)

LI ') longer accepting hazardous waste

4 Excluding projected capacity for on-site wastes
5 Temporarily out of operation
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Manifested
Aqueous 0Oil Recovery/ Solvent Transfer/ Waste Keceived

Treatment Incineration Fuel Blending Recovery Storage Other 1981 1982 1983
14,000 2,200 1,800 2,300
20,000 11,800 10,200 7,800
15,000 11,800 9,900 14,900
11,000 0 0 0
24,000 600 300 500
13,000 4,500 800 0
4,000 0 0 3,400
20,000 0 0 <50
Note! 0 <50 200
1,000 100 200 200
150,0004 157,800 98,900 155,000
<50 <50 <50 <50
18,000 0 2,500 9,400
Note! 30,300 3,400 0
18,000 7,500 8,900 8,800
13,000 7,900 6,800 13,500
43,000 18,800 14,100 13,300
Note! 0 0 0
16,000 24,600 9,500 0
42,000 et 43,000 9,700 1,500
32,000 100 9,100 17,000
219,000 16,000 19,300 12,800
300 <50 100 300
2,100 800 500 700
5,000 0 0 0
Note! 1,200 1,400 1,400
2,400 2,600 1,900 4,000
11,500 400 300 0
Note! 0 0 0
35,000 26,700 26,900 22,200
200,000 45,000 50,000 65,600 43,600 50,500
30,000 35,000 11,200 10,600 20,600
23,000 0 1,300 18,300
40,000 23,300 19,700 23,200
17,000 = 7,000 8,400 11,800
Note! <50 600 200
409,000 35,000 443,000 199,000 67,000 15,800 475,900 320,700 413,600



The ERM Group

Figure 3-1
Commercial Interim Status
Hazardous Waste Facilities
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Description of Individual Facilities?®

Advanced Environmental Technology Corporation
Goldmine Road
Flanders, New Jersey 07836

AETC specializes in transfer and storage of a wide range of
chemicals in small quantities such as laboratory chemicals or
small quantity production chemicals. Much of AETC's work
consists of consulting on hazardous waste handling procedures
with the remainder being containerizing and removing waste to
authorized treatment facilities. The company handles approxi-
mately 500 drums of waste per week.

All County Environmental Services Company
One River Road
Edgewater, New Jersey 07020

All County was a fuel blending facility, as well as hazardous
waste transporter, dealing with bulk liguids only. The
facility consists of two 150,000-gallon tanks where compatible
wastes were mixed and stored, awaiting sale as blended fuels.
This facility is currently closed by New Jersey DEP order.

L

B&L 0il Corporation
472 Frelinghuysen Avenue
Newark, New Jersey 07114

B&L produces an industrial grade fuel o0il from waste lubricat-
ing oils. The company processes about 10,000 gallons per day
of waste 0il, recovering approximately ninety percent of that
amount. Processes 1include settling to separate bottoms,
sediment and water, addition of silicates to promote further
settling, and addition of caustic as a cleaning and precipi-
tating agent. Total tank storage volume at the facility is
385,500 gallons.

5 As of September 1984, selected revisions March 1985.
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BP North American Trading, Inc.
Gilligan Street
Newark, New Jersey 07102

This is a new facility, affiliated with BP Chemical Company,
which has not begun operation yet. The facility plans to
process waste oils for use as a fuel constituent, mixing with
virgin fuels to produce an industrial grade fuel. The
facility's potential capacity is about three million gallons
per year.

Baron Blakeslee, Inc.
49 Central Avenue
Kearny, New Jersey 07032

The Baron Blakeslee facility primarily is a distributor of
virgin solvents. The solvent recovery operation is a secon-
dary function which distills halogenated and non-halogenated
waste solvents and still bottoms. The recovery facility has a
potential capacity of approximately 24,000 tons per year but
presently processes a small percent of that amount. The
facility-accepts drummed waste only and operates two batch
stills and one fractionating column.

Browning-Ferris Industries, Inc.
714 Division Street
Elizabeth, New Jersey 07207

This is a transfer facility with no on-site treatment. It
presently handles only municipal and industrial non-hazardous
wastes. BFI formerly processed approximately fifty tons per
day of hazardous oily sludge and chemical waste until it
completed RCRA closure in December 1983.

C. P. Chemicals, Inc.
Arbor Street
Sewarsen, New Jersey 07077

C. P. Chemicals is a manufacturer of inorganic metallic salts
which are used primarily by the plating industry. The company
is presently utilizing spent nickel and copper solutions as
part of its manufacturing feedstock under an Administrative
Consent Order. 1In 1984, the facility accepted 3,350 tons of
waste solutions which amounted to about twenty percent of the
manufacturing process feedstock. This quantity is thought to
be about eighty percent of the projected capacity in the next
few years.
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C. R. Warner, Inc.
East Lake Road, P. O. Box 134
Woodstown, New Jersey 08098

This 0il recovery facility has very recently begun operation.
The company accepts all types of waste o0il including lubrica-
tion oils, fuel o0ils, quench oils, and metal working oils. The
firm plans to process about 5.5 million gallons per year.

Cylinder Maintenance Corporation
590 Belleville Turnpike
Kearny, New Jersey 07032

This facility cleans out residuals from compressed gas
cylinders which contain hazardous constituents. The facility
handles approximately five tons per year of hazardous wastes.
Residuals from the processes include a caustic scrubber
wastewater sludge which is drummed and sent to a disposal
facility.

Detrex Chemical Industries, Inc., Gold Shield Division
835 Industrial Highway, Unit No. 1
Cinnaminson, New Jersey 08077

Detrex is primarily a distributor of solvénts, and operates
this solvent recovery facility as a service to customers. The
recovery facility is mainly used for recycling of waste
trichloroethylene. No primary manufacturing takes place at
this Detrex facility.

E. I. duPont de Nemours and Company
Chambers Works

Carneys Point Township
Deepwater, New Jersey 08023

duPont operates a forty million gallons per day wastewater
treatment plant at its Chambers Works in Deepwater and
utilizes a small percentage of this capacity to treat agueous
hazardous waste on a commercial basis. The treatment pro-
cesses include neutralization, flocculation, sedimentation,
and activated sludge treatment system using suspended activat-
ed carbon with a final clarification step. Primary settled
solids are filter pressed and placed in a secure landfill on
site. Solids from the activated sludge system are incinerated
in a multiple hearth incinerator with heat recovery. Carbon
is recovered from the incinerator ash. The facility does not
accept drummed waste.
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Emergency Technical Service Corporation
Mud Pound Road
Vernon Township, New Jersey 07836

ETSC is a specialty waste treatment firm which destroys only
very reactive wastes such as explosives, shock-sensitive
materials, and pyrophoric wastes. The firm handles an average
of eighty pounds per day of reactive materials. Operations at
this facility will cease in June as this facility does not
represent the type of land use specified in the property deed.

Flowen 0il Delaware Valley, Inc.
1800 Carmen Street
Camden, New Jersey 08105

Flowen Oil reprocesses and blends about 30,000 gallons per day
of waste lubricating oils to produce a commercial-grade fuel
0il used in industrial boilers. The facility separates
non-recoverable impurities by the following processes:
sedimentation, heating, screening, and centrifugation.
Impurities consist mostly of solids and water, and amount to
about ten percent of the accepted waste oils. The final
product is tested to assure sufficient quality for use as a
boiler fuel.

Kit Enterprises
Eli1zabeth, New Jersey

Kit has been closed since 1982. Kit had the capacity to treat
all types of o0ils including food processing wastes such as
animal fats and oils as well as industrial lubricating oils
and fuels. The facility also reported the capability to
neutralize corrosive wastes, but very few details about any
processes are available.

L&L Oil Service
740 Lloyd Road
Aberdeen, New Jersey 07747

L&L is a transfer and storage facility handling waste fuel
oils, lubricating oils, and hydraulic oils. The facility
heats the o0il to vaporize some water and lower the viscosity
to increase ease of handling. Some gravity settling occurs
when the heated o0il is stored in tanks awaiting transfer to a
larger o0il recovery facility. L&L has the capacity to handle
20,000 gallons per day.
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Lionetti Waste 0Oil Service, Inc.
RD #1, Box 5A
0l1d Bridge, New Jersey 08857

This facility only transfers and stores waste automobile
lubricating o0il which they collect from service stations and
automobile agencies. Some blending occurs inadvertently when
waste o0il is stored, awaiting transfer to an oil recovery
facility. Lionetti has the potential capacity to handle 3,000
gallons per day of waste oil.

Marisol, Inc.
125 Factory Lane
Middlesex, New Jersey 08846

Marisol is a solvent recovery facility with a small fuel
blending operation. The solvent reclamation operation
includes three pot stills, one with a fractionating column.
Most of Marisol's business consists of refining a high grade
waste solvent to a quality which is adequate for thinning or
cleaning purposes. The fuel blending operation consists of
mixing solvent distillation bottoms with waste oils. The
facility presently reclaims about five million gallons of
waste solvent per year.

McKesson Envirosystems
600 Doremus Avenue
Newark, New Jersey 07102

This facility also recovers waste solvents and some solvents
with an aqueous phase. The facility was purchased by McKesson
from Inland Chemical Company late in 1981 and one year later
suffered an explosion which virtually destroyed all the
processing area. McKesson is seeking approval from New Jersey
DEP to rebuild the facility and is planning on opening a
solvent transfer station in Woodbridge, New Jersey. The
Newark facility had the potential capacity to handle 4.8
million gallons per month of halogenated and non-halogenated
solvents. -

Modern Transportation, Inc.
75 Jacobus Avenue
Kearny, New Jersey 07032

Modern preéently treats about 10,000 tons per year of aqueous
wastes but has the capacity to treat at least 37,000 tons per
year. The facility processes metal-bearing and corrosive
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wastewaters utilizing neutralization, gravity settling, and
dewatering equipment. The plant also has transfer, storage,
and some treatment capacity for oily wastes. Modern has also

applied for permission to carry out more advanced wastewater
treatment.

Noble 0il Company
Route 206 and Carner Road
Vincentown, New Jersey 08088

This facility is a transfer and storage facility for waste
fuel oils, lubrication oils, and hydraulic oils. Noble
handles approximately 10,000 gallons per day of waste oil.

0il Recovery Company
Cenco Boulevard, P. O. Box 345
Clayton, New Jersey 08312

Oil Recovery treats waste oils, oil spill cleanup wastes, and
oil tank cleanouts. Processing at the facility includes
heating, screening, gravity separation, filtering, chemical
flocculation, and fuel blending of many types of waste oils.
Total capacity amounts to about sixty million gallons per
year.

Pass Recovery Systems, Inc.
1500 Main Avenue
Clifton, New Jersey

Pass Recovery manufactures solder products from scrap lead and
tin. The facility operates three 500-pound melting vessels
and could potentially recover 300 tons per year.

Perk Chemical Company, Inc.
217 S. First Street
Elizabeth, New Jersey 07206

Perk Chemical does transfer, storage, recovery, and blending
of waste solvents. The facility operates one batch still, a
water separator, a mix tank, and also has a total. drum storage
capacity of approximately 250,000 gallons. The firm treats
only non-flammable chlorinated solvents and acts only as a
transfer station for flammable solvents.
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Philip A. Hunt Chemical Corporation
3 Sperry Road
Fairfield, New Jersey 07006

This facility was recently permitted for storage and transfer
operations only. The company's primary business is supplying
ferric chloride and other etchants, and is now collecting
drums of spent etchant as a source to its customers. Up to 96
drums can be stored at the facility where they are consolidat-
ed and hauled in bulk to a recovery or disposal facility.

Pricketts Industrial Tank Cleaning Corporation (PITCCO)
735 North Hurffville Road
Deptford, New Jersey 08096

PITCCO operates a tank cleaning service which removes oil
residues from fuel oil tanks. The firm washes out tanks and
returns the washout to its facility in tank trucks. The
facility has eight tanks of various capacities totaling about
95,000 gallons, in which water is allowed to settle. The oil
is then transported to an oil recovery facility.

Pure Stream, Inc.
P. O. Box 1240
Blackwood, New Jersey 08012

e

Pure Stream is an oil recovery facility which deals specifi-
cally with oil/water emulsions. The plant has an estimated
potential capacity of 30,000 gallons per day and storage
capacity of over 150,000 gallons. The processes include
preheating, screening, plate separation, oil separation, and
filtration. Pure Stream is unique in the fact that they will
accept water to o0il emulsion ratios up to 20:1.

Reichhold Chemicals, Inc.
726 Rockefeller Street
Elizabeth, New Jersey 07202

Reichhold Chemicals is a primary manufacturer of polyester and
alkyd resins, and their plans to operate a non-commercial
solvent recovery operation and incineration with heat recovery
are presently being reviewed by the New Jersey DEP. The
facility is petitioning New Jersey DEP to recover solvent to
use in production and burn still bottoms in an incinerator to
produce process steam.
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Rezultz, Inc.
North Mill Road
Vineland, New Jersey 08360

Rezultz, Inc. is a proposed waste oil collection and transfer
facility which has very recently received operating permits
from the New Jersey DEP. Very little information is available
on this facility at the time of this writing.

Rollins Environmental Services, Inc.
P. O. Box 221
Bridgeport, New Jersey 08014

Rollins has been operating a near full-service waste treatment
facility at Bridgeport since 1969. Treatment processes used
at the facility are rotary kiln incineration; aqueous treat-
ment including neutralization, cyanide destruction, and chrome
reduction; and biological treatment consisting of aeration,
filtration, activated sludge treatment, carbon adsorption, and
clarification. Rollins is no longer accepting any agueous
wastes but has continued operation of its incinerator. The
25,000 tons per year of incinerable wastes accepted utilizes
about seventy pércent of the available incineration capacity.

SCA Chemical Services, Earthline Division
100 Lister Avenue
Newark, New Jersey 07105

Earthline, a subsidiary of the major hazardous waste manage-
. ment company SCA Chemical Services, operates an integrated
hazardous waste treatment facility which accepts a wide range
of aqueous and organic wastes. Earthline has the process
capability to do acid-base neutralization, waste detoxifica-
tion (oxidation/reduction), decanting and dewatering, and fuel
reclamation and blending, with potential treatment capacity
totaling about 300,000 tons per year. SCA Chemical Services
has recently been acquired by Waste Management, Inc.

S&W Waste, Inc.
225 Jacobus Avenue
South Kearny, New Jersey 07032

This facility is a transfer and storage operation handling a
wide range of wastes., S&W accepts organic and aqueous liquids
and sludges, in bulk or in drums. Much of the operation
involves mixing liguid waste with absorbents to render them
acceptable for landfilling. The plant presently handles about
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10,000 tons of waste per year and is in the process of
relocating to a new property very near to the present site.
Operations at the new property should be of much greater
efficiency and capacity.

Safety-Kleen Corporation
Box 215, Almo Industrial Park
Clayton, New Jersey 08312

Safety-Kleen's primary service is a parts-washing machine
rental service. Maintenance shops rent the parts washers from
Safety-Kleen and the company replaces the solvent periodical-
ly. Spent solvent is then collected and recovered at this
facility. The company can potentially distill a combined
total of more than 20,000 tons per year of mineral spirits and
a chlorinated water-soluble solvent.

Solvents Recovery Services of New Jersey, Inc.
1200 Sylvan Street
Linden, New Jersey 07036

SRS recovers usable solvent products from waste solvents in
three ways: (1) distillation of a waste solvent back to its
original specifications for reuse by the waste generator
(batch tolling), (2) restoration of a waste solvent to a
usable quality, but not to its original purity, with the
product sold to someone other than the generator, and (3)
blending spent solvents of satisfactory quality with still
bottoms to produce a commercial grade fuel, often used in
cement kilns or incinerators. The equipment used in this
processing includes distillation columns, fractionation
towers, batch stills, thin film evaporators, and drying
equipment for water removal. SRS treats approximately 0.5 to
1 million gallons per month, depending on waste solvent
characteristics.

Standard Tank Cleaning
184 Hobart Avenue-
Bayonne, New Jersey 07002

This facility cleans o0il residues from tanks and barges,
mostly for barges delivering oil to the nearby Exxon Refining.
The company stores the tank washouts to allow the water to
settle out, and then uses the waste 0il to fuel the boilers
used for steam cleaning.
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Underwater Technics
2735 Buren Avenue
Camden, New Jersey

This firm specializes in hazardous materials cleanup. Much of
the waste handled by Underwater Technics is o0il spill cleanup
wastes, but the firm also decants other oil/water wastes.

Compliance Status of Commercial Facilities

A comprehensive review of each commercial facility's requla-
tory compliance history was undertaken to determine the
possibilities of untimely facility closure initiated either
by: (1) the New Jersey DEP due to the severity and/or
frequency of a facility's non-compliance violations, or (2)
the facility itself due to the increases or expected increases
in direct/indirect operating costs generated by attempts to
comply with new regulations.

The consultant examined enforcement records and other facility
files at the New Jersey DEP's Office of Regulatory Services
(legal enforcement) as well as the Divisions of Waste Manage-
ment, Water -Resdurces, and the Bureau of Air Pollution
Control. The files included:

1. Notices of prosecution and violation
2. Administrative Consent Orders

3. RCRA inspection reports

4. Pollution incident reports

5. New Jersey DEP/facility correspondence

Key enforcement persons for each facility were interviewed,
including enforcement attorneys, Bureau engineers, New Jersey
DEP ‘administrators, and field inspectors. Information was
obtained on the nature and relative importance of hazardous
waste activities at the site, the justification for New Jersey
DEP's jurisdiction, the quality of the facility's compliance
efforts, and the facility's understanding of its regulated
status.

Table 3-4 summarizes the compliance review. The process by
which these results were synthesized from New Jersey DEP files
and discussions with its personnel was facility-specific. All
available information was evaluated against the following
criteria:

1. the type and size of facility operations,
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TABLE 3-4

NEW JERSEY COMMERCIAL HAZARDOUS WASTE FACILITIES
COMPLIANCE EVALUATION SUMMARY

Likely to
Continue

Operating

Closed
Unlikely
to Reopen

Closed
Likely to
Reopen

Other

Advanced Environmental Technology

All-County Environmental Services

B&L Oil Corporation

BP North American

Baron Blakeslee

Browning-Ferris Industries

C. P. Chemicals Corporation

C. R. Warner, Inc.

Cylinder Maintenance

Detrex Chemical-Gold Shield Division

E. I. duPont de Nemours

Earthline-SCA Chemical

Emergency Technical Services

Flowen 0il Delaware Valley

Kit Enterprises

L&L Oil Service, Inc.

Lionetti Waste 0il

Marisol, Inc.

McKesson Corporation (transfer)

McKesson Envirosystems (solvent
recovery)

Modern Transportation

Noble 0il Company

0il Recovery Company, Inc.

Pass Recovery Systems, Inc.

Perk Chemical Company

Philip A. Hunt Chemical

PITCCO

Pure Stream, Inc.

Reichhold Chemicals, Inc.

Rezultz, Inc.

Rollins Environmental Services, Inc.

S&W Waste, Inc.

Safety-Kleen Corporation

Solvents Recovery Services

Standard Tank Cleaning Corporation

Underwater Technics, Inc.

X

X

o <o X Ea TR

PR X XX
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TABLE 3-4 (continued)

Footnotes:
1. New or proposed facility.

2. Closure at Browning-Ferris completed on 12 Décember 1983. Commercial
non-hazardous waste activities continue.

3. Situation uncertain. SCA's compliance records are currently the
subject of legal review.

4, Closure expected in June.

5. Situation uncertain. This facility is currently an enforcement case
with New Jersey DEP.
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2. the circumstances surrounding the violations
and the enforcement officer's justification for
the penalty assessed or action recommended,

3. amount of guidance available to the facility
from New Jersey DEP, and

4, the nature and outcome of a facility's chal-
lenge of New Jersey DEP's authority to regulate
it.

The facilities likely to continue operating are those whose
history reflects improved compliance over time and a fundamen-
tal understanding that, in the hazardous waste management
business, regulatory compliance and good faith interaction
with the state are basic tenets of good business practice.

New Jersey has already promulgated state standards for the
types of facilities currently operating in the state. Hence,
wholesale revisions to the regulatory program are unlikely.
However, in this field of rapidly emerging technology and
escalating governmental scrutiny, regulatory changes at the
state and federal level are inevitable.

IMPORT AND EXPORT OF MANIFESTED WASTE TO AND FROM NEW JERSEY

L

The hazardous waste management 1industry operates as an
interstate business with substantial transportation of waste
across state boundaries. In fact, many commercial facilities

assert that to be financially viable, they must serve a
multistate area.

The movement of waste to and from New Jersey certainly
reflects this as shown below:

Waste Manifested by Waste Manifested by
New Jersey Generators by Out-of-State
to Facilities in Generators to
Year Other States Facilities in New Jersey
(percent of total (percent of total waste
waste manifested) received by facility)
1981 44% 45%
1982 46% s 41%
1983 45% 40%
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New Jersey was a net exporter of waste, exporting about
225,000 tons in 1983 versus imports of 166,000 tons.

Imported Wastes

Table 3-5 shows the manifested waste received by thirty New
Jersey commercial facilities. The table is organized as to
location of generator: .
- Six states in New Jersey's region (Connecticut,
Delaware, Maryland, New York, Pennsylvania, and
Virginia)
- New England states other than Connecticut
- Other states as a whole

- New Jersey

Largest Sources of Imported Waste

-

Pennsylvania generators account for more waste imports than
any other state. The amount received from Pennsylvania
declined by 44 percent from 1981 to 1982, mostly due to
substantial decreases in agueous wastes. However, in 1983 the
amounts increased sharply, nearly returning to 1981 levels.
New York generators ranked second each year among the sources
of imported waste. The quantity of waste received from New
York and Pennsylvania collectively accounted for over fifty
percent of all imports in each of 1981, 1982, and 1983.

Facilities Importing Relatively Large Amounts of Waste

Only eight New Jersey facilities received less waste from New
Jersey industries than from out-of-state industries for two or
more years from 1981 through 1983. Three of these facilities
are rather small, receiving no mqre than 500 tons in any year,
and a fourth is temporarily closed. The remaining four are
larger facilities: SCA, Safety-Kleen, Rollins, and Noble Oil.

Incineration. Rollins, in both 1981 and 1982, received three
times more waste from generators located outside New Jersey
than from those in New Jersey. In 1983, imports to Rollins
declined while wastes from New Jersey generators increased;
still, imports exceeded New Jersey wastes. There 1is no
geographic pattern in these imports other than slightly more
coming from New York and New England than from Pennsylvania
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TABLE 3-5

MANIFESTED WASTE RECEIVED BY NEW JERSEY COMMERCIAL FACILITIES
FROM VARIOUS STATES IN 1981, 1982, AND 19831
(tons per year)

Other
Commerclal New England  Other Total Predominant
Facility - TSOF Connecticut Delaware Maryland New York Pennsylvania Virginla States States Out-of-State New Jersey Wastes
Advanced Environmental 34 208 1 240 256 0 1 0 740 1,444 Aqueous and
Technology Corporation 15 83 24 303 278 2 30 735 1,018 organic llquids
39 85 68 422 327 0 0 4 945 1,355
All County Environmental 229 (] 25 678 2,813 0 411 25 4,181 7,614 Oils and
Services Company 189 0 176 977 2,179 0 150 0 3,671 6,502 non-halogenated
49 0 752 629 824 ] 886 0 3,140 4,660 solvents
B&L 01l Corporation 78 1,148 1,226 10,534 Oils
1,391 0 1,391 8,526
1,281 0 1,281 13,619
Baron Blakeslee, Inc. 3 225 96 3 327 264 TCE and
2 82 82 0 166 139 other solvents
[3 171 61 3 241 259
Browning-Ferrls Industries 1,833 2 1,835 2,629 Chemlical process
0 0 Q 769 solids and sludges
0 -0 0 0
y
{
Cylinder Malntenance 0 i o 0 0 Hazardous gases
Corporation 1 ; 0 1 4
1 170 17 29
Detrex Chemical Industries 0 21 23 69 TCE
21 12 33 127
6 1 17 183

1 1981 figures listed first, 1982 second, and 1983 third.
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Commerclal

Faclility - TSOF

E. I. duPont de Nemours
and Company

Emergency Technical
Services Corporation

Flowen 01l Delaware
Valley, Inc.

Kit Enterprises

L&L 0l Service, Inc.

Llonetti Waste

0f1 Service, Inc.

Marisol, Inc.

McKesson Envirosystems

TABLE 3-5 (contlinued)

Other
, New England  Other Total Predominant
Connecticut Delaware Maryland New York Pennsylvania Virginia States States Out-of-State New Jersey Wastes
{
4,369 9,833 7,415 1,131 31,234 i},B?Jo 5,223 4,821 68,350 89,407 Aqueous wastes
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