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Chapter 1. Introduction

The primary federal statutes that govern hazardous waste management in the
United States are the Resource Conservation and Recovery Act (RCRA) of 1976, and
the Comprehensive Environnental Response, Conpensation and Liability Act
(CERCLA) of 1980. CERCLA addressed the cleanup of inactive and abandoned
hazardous waste sites. RCRA established rules that affect how hazardous waste is
managed by generators, and set standards for treatment, storage, and disposal facilities
(TSDFs). RCRA was amended in 1978, 1980, 1986, and by the Hazardous and Solid
Waste Amendnments (HSWA) of 1984,

A major change in the 1984 Resource Conservation and Recovery Act (RCRA)
concerned the disposal of certain hazardous wastes on land because it was felt by many
that there had been a hias toward land disposal in past hazardous waste prograns.

RCRA was anended by HSWA in part to prohibit land disposal of hazardous wastes
unless the EPA Admnistrator (the Adninistrator) determined that the prohibition of
one or nore methods of land disposal of such wastes is not required in order to protect
hunan heal th and the environment for as long as the waste remains hazardous. The
portion of the amendnents that prohibits untreated land disposal of many wastes is
referred to as the Land Disposal Restrictions. The main goal of Congress in

pronul gating these restrictions was to require the EPA (also referred to as the Agency)
to ban all untreated hazardous wastes fromland disposal unless it can be denonstrated
that the land disposal method will meet certain restrictive conditions,

In the Land Disposal Restrictions, Congress laid out a specific timetable for the
EPA to promul gate requlatory requirements for land disposal. In addition to
establ i shing these deadlines, the 1984 amendments spelled out specific regulations that
woul d automatical |y take effect unless EPA devised its own regulations by the required


NEATPAGEINFO:id=D13D1385-F45C-49E1-9070-04299B1AC55F


~rwem Pt

deadlines. Unless EPA acted to establish conditions under which certain wastes coul d

be disposed of inlandfills, these wastes would automatically be banned permanently
fromsuch sites.

The authors of the 1984 amendments to RCRA hoped that waste generators
woul d change production technol ogi es and otherwi se mninze the generation of
hazardous wastes. However, sone wastes will still be generated and these wastes will
need to be handied by a mxture of waste managenent techniques. *

It is believed that the demand for incineration will increase in the comng years
due to the inplementation of HSWA generators' increasing concerns with long-term
liability, Increased Superfund clean-up activities, and declining landfill capacity, M

The question of how to manage North Carolina's hazardous waste has been a
topic of great interest and debate in the past fewyears. Anindicator of the interest and
concern was the creation of the Hazardous Waste Management Commission by the
North Carolina General Assembly in 1989. The main functions of the Conmission, as
set forth by the Assenbly, were to make periodic reviews of current and projected
hazardous waste generation in the State, reviewthe current and projected availability
and adequacy of facilities for the management of hazardous waste within and outside
the State, and to determne whether additional facilities for the managenent of
hazardous waste may be needed.

Thi's report presents an in-depth sumary of the Land Disposal Restrictions, and
an analysis of nonwastewat er hazardous waste generation and off-site disposal nethods
in North Carolina. The purpose was to analyze the inpact that the Land Disposa
Restrictions would have on the need for incineration capacity, if any, for the State. It
IS inportant to realize that hazardous waste generation and management, both in the
State and in the nation, are ina constant state of flux, and are subject to variables in
reporting and in State and Federal requlations and policies. This report was hased on

the most recent information aval; able, which was 1990.
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The next two chapters provide background material describing the details of the
Land Disposal Restrictions. The intent was to present the regulations in a condensed
and more easily understood format than the codified version. It is hoped that this
summary will assist groups, such as the Comnm ssion or commttees of the North
Carolina General Assembly, who need a version of the regulation that can be easily
understood. Chapter 4 briefly discusses incineration as a technology and as a treatment
option. Chapter 5 presents an analysis of the generation and off-site management of
wastes in North Carolina during 1990 as provided by the Hazardous Wste Section, and
an anal ysi s examning the potential inpact of the Land Disposal Restrictions on the
future of waste management in the State. The focus is on the potential need for greater
incineration or fuel substitution capacity. The final chapter presents conclusions and
reconmendat i ons based on this research. There are also six appendices. Appendix A
presents details of the methodol ogy used to calculate the effects of the Land Di sposa
Restrictions on North Carolina s need for greater incineration capacity. Appendices B-
E present detailed accounts of the hazardous waste codes that were used in the analysis
presented in Chapter 5, and appendix F lists the wastes that were regulated by the Land
Di sposal Restrictions for which incineration was either a required treatment technol ogy,

or the concentration-based standard was based on incineration, but were not generated

in North Carolina in 1990.
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Chapter 2. Land Disposal Restrictions

The Hazardous and Solid Waste Anendnents (HSWA) of RCRA, enacted on
Novenber 8, 1984, contain regulations that prohibit the land disposal of many
categories of hazardous wastes. The amendnents specify dates when specific
categories of hazardous wastes are prohibited fromland disposal unless "it has been
denonstrated to the Admnistrator, to a reasonable degree of certainty, that there will
be no mgration of hazardous constituents fromthe disposal unit or injection zone for as
long as the wastes remain hazardous" [RCRA sections 3004(d)(1)]. Congress
established a separate schedule for restricting the disposal by underground injection of
sol vent and dioxin containing wastes, wastes referred to as "California list" hazardous
waste, and soil and debris resulting from CERCLA section 104 and 106 response
actions and RCRA corrective actions, when the soil and debris contains isted spent
solvent and dioxin hazardous wastes.

The amendments al so required EPA to set "levels or methods of treatment, if
any, which substantially dimnish the toxicity of the waste or substantially reduce the
likelihood of mgration of hazardous constituents fromthe waste so that short termand
long-termthreats to human health and the environment are mnimzed" [RCRA section
3004(m (1)]3 Mastes that meet the treatment standards established by EPA are not
prohibited and may be Iand disposed

Hazardous wastes |and disposed after the applicable effective dates are subject to
restrictions, but wastes |and disposed prior to the effective dates are not required to be
renoved or exhumed for treatment. However, if wastes or contamnated media are
excavated find renoved due to cleanup activities, the wastes generated fromthese
activities are subject to the Land Disposal Restrictions,-*
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The provisions of the Land Disposal Restrictions apply to hazardous wastes
produced by generators of greater than 2200 pounds of waste or greater than 2.2 Ibs of
acutely hazardous wastes per month (large quantity generators), as well as small
generators who generate 220 to 2200 Ibs of waste or greater than 2.2 Ihs of acutely
hazardous waste per month. The Land Disposal Restrictions apply to all facilities

subject to RCRA, including both interimstatus and permtted facilities.

DEFI NI TI ONS?

The following definitions are applicable to the Land Disposal Restrictions.

Hazar dous Waste as defined by RCRA is "garbage, refuse, sludge or any ot her
waste material". The waste may be a solid, sem-solid, a liquid, or a containerized
gas. No matter what its form to be considered hazardous, a waste must "because of its
quantity, concentration, or physical, chemcal, or infectious characteristics, cause, or
significantly contribute to, an increase in mortality...or illness; or pose a substantial
present or potential hazard to human health and the environment when inproperly
treated, stored, transported, or disposed of, or otherwise managed".

RCRA regul ations identify hazardous wastes based on their characteristics and
also provide a list of specific hazardous wastes (listed wastes). A waste is hazardous if
it exhibits one or more of the following characteristics: ignitability, corrosivity,
reactivity, or toxicity.

Corrosivity : Corrosive wastes include those that are acidic and those that are
capabl e of corroding netal.

Ignitability . Ignitable wastes are those that can create fires under certain
conditions. Exanples include solvents and fuels.

Reactivity : Reactive wastes are unstable under normal conditions. They can
create explosions and/or toxic funes, gases, and vapors when mxed with water,

Toxicity : Toxic wastes are harmful or fatal when ingested or absorbed.
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"D" Wastes are RCRA listed wastes that are considered hazardous because they
exhibit one of the four characteristics of ignitability, corrosivity, reactivity, or toxicity.

"F" Wastes are RCRA listed wastes from common manufacturing and industria
processes (e.g. solvents from degreasi ng operations)

"K' Wastes are RCRA |isted wastes that are generated by specific industries
such as dry cleaning or wood preserving

"P' and "U' Wastes are hazardous wastes that are specific conmercial chenical
products such as benzene or some pesticides. The difference hetween the two being
that P wastes are acutely hazardous

Land Disposal means placement in or on |and and includes but is not linited to
placement in a landfill, surface inmpoundment, waste pile, injection well, land treatment
facility, salt dome formation, salt bed formation, underground mine or cave or
placement in a concrete vault or bunker intended for disposal purposes

Listed Wastes are hazardous wastes identified by EPA waste codes that are
organized into lists published by EPA in RCRA These listed wastes are organized into

three categories: source specific wastes, generic wastes, and common chenica

products.

SCHEDULED WASTES?

The 1984 HSWA anendnents directed EPA to establish treatment standards for

each of seven groups of RCRA hazardous wastes by specific dates according to a

schedul e set hy Congress. The schedule, based on a ranking of the listed wastes that

considers their inherent hazard and their volume, is to ensure that prohibitions and
treatment standards are pronul gated first for high-volume hazardous wastes wth high
intrinsic hazard before standards are set for |owvolume wastes with |ow inherent
hazard. These groups and their schedul ed dates are presented in Table 2-1. There are

three categories of scheduled wastes referred to as the First, Second, and Third Thirds
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which include all listed and characteristic hazardous wastes identified as of Novenber

8, 1984. EPA ranked the schedul ed wastes based on their toxicity and vol ume and
placed the highest toxicity/volume wastes in the "First Third". The statutory deadlines
are inportant because they are the dates on which RCRA wastes become "restricted"
al though EPA has the authority to restrict a waste before its statutory deadline. nce a
waste is restricted, it can not be [and disposed without meeting the applicable treatment
standar ds.

Table 2-1 Land Disposal Restriction Statutory Deadlines

WASTE STATUTCRY DEADLI NE 1

Spent Sol vent and Di oxi n-

Contai ni ng Waste Novenber 8, 1986
California List Wastes July 8, 1987
First Third Wastes August 8, 1988

Spent Sol vent, Di oxin-

Containing, and California List Soil
and Debris From CERCLA/ RCRA

Corrective Actions Novenber 8, 1988
Second Third Wastes June 8, 1989
Third Third Wastes May 8, 1990
Wthin 6 nonths of identification as a hazardous 1
New y Identified Wastes laste

SOFT HAMVER RESTRI CTI ONS- 7

If the EPA failed to set specific treatment standards for First or Second
Third wastes by their specified statutory deadlines, the wastes becane restricted under
the "soft hammer" provisions until EPA set a treatment standard for them or until My
8, 1990, when the "hard hammer" provisions were to go into effect.

The Land Disposal Restrictions' soft hammer provisions prohibit the
di sposal of wastes in surface inpoundments or landfill units unless: 1) the receiving
unit meets the RCRA mninumtechnol ogy requirements (i.e., two or nore liners, a

| eachate col lection system and a ground-water monitoring system: and 2) waste
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generators certify that they have made good-faith effort to locate and to contract with
treatment and recovery facilities for treatnent that is "practically available". If thereis
no "practical |y available" treatnent, the soft hamer wastes may be di sposed of
without treatment in units nmeeting the requirements listed in (1) above

The Agency identified several treatment technol ogies that are generally
consi dered appropriate for nonwastewater forns of "soft-hammered" wastes. These
technol ogi es include metal recovery, |eaching/oxidation, metals stabilization, ash
stabilization, chemcal oxidation, biodegradation, incineration, and PCB incineration
The technol ogies identified are general categories of technologies that are reasonably
applicable to the waste codes Iisted. The categories are not specific as to a particular
type of technology (e.g. incineration can represent rotary kiln, or fluidized bed or other
types of incinerators). The actual choice of technologies depends on the physical and
chem cal characteristics of the specific waste

Tabl es were presented by EPA in the Federal Register to aid a generator
seeking an appropriate technology to treat "soft-hamer" F and K |isted wastes for
each waste code. The technologies are listed in descending order of preference. The
Agency enphasi zed that these tables are not to be seen as a strict requirenent, but are

sol ey provided to aid the generator

TREATMENT STANDARDSH

The EPA established treatment standards under the Land Di sposa
Restrictions on the basis of the "best denonstrated available technol ogy" (BDAT)
rather than risk- or health-based standards. "Best" is defined as that technology which
offers the greatest reduction of toxicity, mobility, or volume of the waste. To be
"demonstrated", a treatment technol ogy must be demonstrated to work at a full scale

level. To be "available", a treatment technol ogy must be commercially available
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Devel opnent of Treatnent Standards ; t

The agency used individual listed waste codes as the starting point for
devel oping the waste treatability groups. Wiere EPA believed that the wastes
represented by different codes could be treated to a simlar concentration by identica
techni ques, the Agency conbined the codes into one treatability group. EPA based its
initial treatability group decisions primrily on whether the waste codes were generated

by the same or by simlar industries fromsimlar processes. Such groupings were

made because of the |ikelihood that the waste characteristics that affect treatment
p>erformance woul d be simlar for these different waste codes.

The following is a summary of some of the principal elenments of the BDAT
met hodol ogy.  EPA first determ ned which technol ogies had heen "denonstrated” for a
particular treatability group, and EPA then screened the available treatment data for a
particular treatability group with regard to the design and operation of the system the
qual ity assurance/quality control analyses of the data, and the analytical tests used to
assess treatment performance.  After the initial screening test, EPA adjusted all treated
data val ues based on the analytical recovery obtained, in order to take into account
anal ytical interferences associated wth the chemcal makeup of the treated samples.
After adjusting the data, EPA then averaged the performance |evels achieved for the
various treatment operations and conpared the mean val ues using the analysis of
variance test to determne if one technology performed significantly better. [If this
technol ogy was al so determined to be available, then that technology was selected as

the Best Demonstrated Available Technol ogy, or BDAT

Transfer of Treatnent Standards

Sone treatnent standards are not based on the testing of the treatment

technol ogy on the specific waste subject to the treatment standard. Instead, the Agency
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determned that the constituent(s) present in the waste could be treated to the same
performance |evels as observed in other wastes for which EPA had previously

devel oped treatment data

Types of Treatment Standards

Three types of treatment standards were promulgated in the Land Disposa
Restrictions: concentration |evels in the waste that nust be attained before the waste
may be [and disposed; concentration levels in the waste extract that nust be attained
before land disposal; and specified technol ogies which nust be applied to the waste
before the residuals my be |and disposed.

To establish a concentration level (s) for a specific waste code the Agency
selected a subset of the hazardous constituents found in the waste (known as the
"BDAT constituents") and set treatment standards for each of these constituents. The
waste may contain other hazardous constituents but only the treatnent standards for the
"BDAT constituents” nust be met for the wastes to be land di sposed

Conpl i ance with performance standards may be monitored by measuring the
concentration level of the hazardous constituents (or in some circunstances indicator
pol [ utants) in the waste, in the treatment residual or in the extract of the waste or
treatment residual. There are two types of tests for evaluating conpliance with the
promul gated treatnent standards: the Total Waste Analysis (TWA) which measures the

total concentration |evels of the hazardous constituents in the waste or treatnment

residuals; and the Toxicity Characteristic Leaching Procedure (TCLP) which neasures

concentration levels in the waste extract as a result of the TCLP test. The TCLP test is

designed to identify wastes |ikely to leach hazardous constituents into ground water if
i nproper |y managed.
When treatment standards are set as performance |evels, the regulated

comunity may use any technol ogy not otherwise prohibited (such as inpermssible

10
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difution) to treat the waste to meet the treatment standards. The regulations do not
require application of BDAT, so long as a concentration |evel which reflects the
performance achieved by BDAT is met prior to land disposal. The technol ogies
identified in the text of the Federal Register as BDAT are only those technol ogies that
the EPA utilized to develop the waste specific concentration based performance
standards: the waste need not be treated by that specific technology. Any treatment
including recycling or any combination of treatment technol ogies, unless specifically
prohibited, may be used to achieve these concentration based standards as |ong as that
technol ogy is not defined as |and disposal. The only requirement is that the
concentration level's nust be achieved prior to land disposal. Thus treatment is not
limted to only those technol ogies considered in determning the treatment standards.
However, when treatment standards are expressed as a specific technology, that
technol ogy nust be enployed before the waste may be | and di sposed.

In situations where the wastes subject to concentration-based standards are
mxed with wastes subject to treatment standards for which there is a specified
technol ogy, the mxture woul d have to he treated by the specified BDAT method and
woul d have to meet the concentration-based standards for any other prohibited
constituents that are contained in the matrix.

Were treatment performance data are available, the Agency prefers to set
concentration hased standards rather than specify a method of treatment as the BDAT
treatment standard. EPA prefers concentration based standards due to the greater
flexibility in choosing a technology to achieve the standard and to the greater contro
afforded in ensuring efficient design and operation of the chosen technol ogy. However

in the absence of analytical methods, the Agency believes that the logical alternative is

to establish a nethod of treatment as the BDAT treatnent standard.

11
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"DERI VED FROM' WASTES

BDAT standard operations usually generate additional residues. The Agency
enphasi zed that all residues fromtreating the original wastes are considered to be the
treated waste by virtue of the "derived front rule (40 CFR 261.3(c)(2). So all wastes

that are generated in the course of treatnent are prohibited fromland disposal unless
they conply with the treatment standard or are otherwise exenmpted through a no-

mgration petition or by a capacity variance, which are discussed bel ow.

EXCEPTI ONS FROM REGULATI ONS

There are sone circumstances where a prohibited waste may continue to be |and
disposed. A generator or TSD facility may petition for an extension of the effective
date of a prohibition or they may petition for, and be granted, an exenption if they can
prove that their particular waste streamor treatment nethod is different fromthe
general exanpl e.

Wlstes that are hazardous only because they exhibit a hazardous characteristic
and which are otherw se prohibited fromland disposal, are not prohibited fromland
disposal if the wastes a) are disposed into a nonhazardous or hazardous injection well
and b) do not exhibit a prohibited characteristic of hazardous wastes at the point of
injection.

The fol I owing hazardous wastes are not subject to any provision of part 268
a) wastes generated by small quantity generators of < 220 Ibs of non-acute hazardous
waste or < 2.2 Ibs of acute hazardous waste per month; b) waste pesticides that a
farmer disposes of pursuant to section 262.7; and c) wastes identified or listed as
hazardous after November 8, 1984, for which EPA has not pronul gated |and di sposa

prohibitions or treatment standards (also referred to as newy listed wastes)

12
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Dilution Prohibition

No generator, transporter, handler, owner or operator of a treatnment,
storage, and disposal facility shall in any way dilute a restricted waste, or the residua
fromthe treatment of a restricted waste, as a substitute for adequate treatment to
achieve conpliance with the treatment standards of the Land Disposal Restrictions

Related to this, afacility is not allowed to dilute or performpartial treatment

on a vaste in order to switch the applicability of a nonwastewater standard to a

wast ewat er standard or vice versa.

Surface |nmpoundment Treatment Exenption

The Land Disposal restrictions allow treatnent of hazardous wastes in surface
I npoundnents that meet mininumtechnol ogy requirements. Treatment is permssible
as long as the residues that do not meet the treatment standard(s), or applicable
statutory prohibition Ievels where no treatment standards have been established, are
"removed for subsequent managenent within one year of the entry of the waste into the
surface inpoundment” (section 268.4 of 40 CFR 268).

NATI ONAL CAPACI TY VARI ANCE

The Agency has the authority to grant a National Capacity Variance from
statutory effective dates for individual wastes, or groups of wastes, not to exceed two
years, if there is insufficient alternative protective treatnent, recovery, or disposa
capacity for the wastes. To make capacity determnations, EPA conpares the
national |y available alternative treatment, recovery or disposal capacity at permtted and
interimstatus facilities which will be in operation by the effective date, wth the

quantity of restricted waste generated. |If there is a significant shortage of such capacity

nationwi de, EPA will establish an alternative effective date based on the earliest date

13
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such capacity will be available. During the period in which capacity variance is in
place, if waste is to be disposed in a landfill or surface inpoundnent, such disposa

may only be inaunit meeting the mninumtechnol ogy requirenments stated in RCRA
3004(0).

14
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Chapters. Simmary of Specifics of Land Disposal Restriction

SCLVENT/ DI OXI N AND CALI FORNI A LI ST WASTES

On Novenber 7, 1986, EPA pronul gated the first series of the Land Disposa
Restrictions which addressed solvent and dioxin bearing wastes. The Agency, after
devel oping that rule, concluded that insufficient capacity was available nationwide to
treat dioxin and solvent containing soil and debris, and for wastewaters contani nated
with solvents. A two year extension of the effective date was granted until Novenber
8,1988. 2

On July 8, 1987, the EPA published the second series of Land Disposa
Restrictions that addressed the waste known as "California list" wastes. These
regul ations prohibited the disposal of certain liquid hazardous wastes containing netals
free cyanides and PCBs, |ow pH wastes, and liquid and non-liquid hazardous wastes
containing hal ogenated organic compounds (HOC) above specified |evels. Atwo year
extension of the effective date of the prohibitions was granted for certain wastes
containing HOC due to a perceived lack of incinerator capacity for these wastes, but
this variance was rescinded November 8, 1988.2

FI RST THI RD FI NAL RULE

The final rule of the Land Disposal Restrictions for First Third Schedul ed Waste
(Federal Register August 17, 1988) established treatment standards for wastes listed in
40 CFR 268.10 except for the Pand Ulisted wastes. All treatment standards in this
rule were expressed as concentration levels for the waste constituents. This final rule
also clarified the relationship of California list wastes to the First Third wastes, as well

as clarifying the applicability of the treatnent standards to "derived front wastes and

waste mxtures. The treatment standards set forth in the First Third rule were not

- 15
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applicable to First Third wastes that are disposed by deep-well injection: these wastes
were dealt with in alater ruling.

The effective dates of the First Third Final rule were established based on the
Agency's determnation of whether sufficient national protective treatment (or

recovery) capability was available to treat the restricted wastes. The effective date of
this final rule was August 17, 1988.

Devel opnent of Treatment Standards

The treatnment standards for the First Third wastes were devel oped by
establishing treatability groups.  Once these treatability groups were established
appropriate treatment standards were devel oped for each treatability group. These
treatment standards established allowable concentrations, presented constituent-by-
constituent, for wastewaters and non-wastewaters. The treatnent standards apply to
first generation wastes as well as all residual wastes resulting fromthe treatment of the

original prohibited waste.

I dentification of BDAT and Treatnment Standards

EPA i dentified BDATs for the First Third wastes according to their standard
procedure discussed in the previous chapter. The performance achieved by the BDATS
was then used to establish the specific treatment standards which, in the First Third
requlations, with the exception of treatment standards that prohibit land disposal, were

expressed as concentration levels either in the waste or inan extract of the waste
The treatnent standards reflect the performance achieved by the BDAT

Conpliance with the treatnent standards required that the treatment [evel be reached
before the waste could be [and disposed. Inthe rule, specific technologies were
Identified as the ones on which the Agency based the BDAT. These technol ogies were
sinply existing technol ogies which EPA felt would meet the waste-specific
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performance standards. The rule did not require that these methods be used for

conpl i ance.

Vst e Anal ysi s Requirenents

In the rule, the EPA used both the Total Mste Analysis (TWA) and the Toxic
Characteristic Leaching Procedure or TCLP analysis of the treated waste as measures
of technology performance. Where the Agency had used treatment standards based on
renoval /recovery or destruction, whether metals or organics, the treatment standards
were based on a TWA.  \here treatment standards for metals were based on
stabilization, EPA used TCLP as the nmeasure of treatment technol ogy performance.
For wastes where treatment standards were based on sequential treatment procedures,
due to the presence of netals and organics, the waste must meet hoth TVWA

concentrations for organics, and TCLP concentrations for metals prior to [and disposal

Soft Hammered First Third Wastes

Inthe final rule for the First Third Wastes, EPA did not set treatment standards
for all of the wastes covered by the statutory requirements. EPA thus "soft-hamrered"
these wastes. In the rule EPA identified certain treatnent technologies that it
consi dered appropriate for the wastes, and that would have a reasonabl e probability of
application to the waste codes |isted.. These technologies included metal recovery,
| eachi ng/ oxi dation, netal's stabilization, ash stabilization, chemcal oxidation, cyanide
destruction, biodegradation, incineration, and open detonation/open burning. Tables
were presented to aid generators seeking appropriate technologies to treat "soft-
hammer" F- and K-listed wastes. The Agency enphasized that these tables were not to
be considered as strict treatment guidelines, but rather as an aid to generators in

determning the best practical available technol ogy.

17
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Inthis final rule, the Agency also clarified the relationship of "soft-hammer"
provisions to wastes on the California list. During the period in which the "soft-
hammer" provisions were in effect, those wastes which were subject to the California
list requirements woul d remain so, and thus might be prohibited fromland disposa
even though they are "soft-hammer" wastes. So for soft-hanmer wastes that were
subject to the applicable California list, the "soft-hammer" did not apply. The

California list became effective Novenber 8, 1988 , and the wastes in question were

consi dered "soft-hammered" until that date.

Determination of Alternative Capacity for First Third. FO01-F005 Spent Sol vent
and California List Vastes

EPA devel oped a new data hase for treatment capacity that was conprised of
informtion received fromresponses to the National Survey of Hazardous Waste
Treatment, Storage, Disposal, and Recycling Facilities (the TSDR survey). EPA
conducted the survey of commercial treatment, storage and disposal facilities (TSDFs)
in 1987 and early 1988 to obtain conprehensive data on hazardous waste managenent
capacity and on the volumes of waste being land di sposed

The capacity anal yses for the First Third wastes for which EPA pronul gated
treatment standards were performed using TSDR survey data. EPA estimated the tota
quantity of the First Third wastes that were land disposed annually and woul d now have

to have alternative treatnment, based on the volumes presented in the TSDR survey.

The results are shown in Table 3-1.
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TABLE 3-1. TOTAL VOLUVE OF LAND DI SPGSED FI RST THI RD WASTES

[MI1ion gallons/year]

Storage:
VAStePileS. .. 49
Surface inmpoundments.... ... 6

Treat ment :
VAStePileS. ... 29
Surface inpoundments. ... 328

Di sposal :
VBSTEDIT8S. . v 02 |
Land treatment. ... ...t 76
Surface impoundments............oi i, 71

TOL Al 861

(Federal Register August 17, 1988)

About 71 MIlion Gallons (M3 of First Third wastes were disposed of in
surface i npoundments annual |y and woul d require alternative treatnent technol ogies
Six mllion gallons were stored and were eventually treated, recycled, or disposed of in
other units. There were approximately 328 MG treated in surface inpoundnents that
did not meet the mninumtechnol ogy requirenents, or were residual s that had been
renoved fromthose surface inpoundments that did not meet the requirenents.

Tabl es 3-2 and 3-3 subdivide the total amount of |and disposed First Third
wastes into two categories: wastes for which treatment standards were promulgated in

this rule, and wastes for which treatnent standards were not promul gated in this rule,

but were "soft-hamered".
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TABLE 3-2. VOLUME OF LAND DI SPOSED FI RST THI RD WASTES
FOR WHI CH STANDARDS WERE PROMULGATED

[MI1ion gallons/year]

Stor age:
VBSte Piles. .. ..o 41
Surface impoundments. ... 4
Treat ment :
Vaste Piles. . ..o 27
Surface inpoundments............oooiiiiiiiiiiiii 320
Di sposal :
VSO 18, .o 214
Land treatment. ... ..o 76
Surface inpoundments.. ... 70
TOtal 812

(Federal Register August 17, 1988)

TABLE 3-3. VOLUME OF LAND DI SPOSED FI RST THI RD WASTES
FOR VWHI CH STANDARDS WERE NOT PROMULGATED

[MIlion gallons/year]

Storage:
VASEEPI @S, ..o 8
Surface inmpoimdments..........ooiiiiiiiiia 2
Treat ment :
VASEEPi @S, .o 2
Surface inmpoundments.... ... 7
Di sposal :
VASTEDI 1 €S, v 22
Land treatment..........cooo i <1
Surface impoundments. ... |
Total 43

(Federal Register August 17, 1988)

The Agency assessed the requirenents for alternative treatment capacity
resulting fromthe promulgation of the rule and estimated that the First Third rule alone
could affect about 812 mllion gallons of First Third wastes annually. O this total

about 767 mllion gallons would require treatment with the renainder being stored.
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Capacity Currently Available
Table 3-4 outlines the available capacity (based on the TSDR survey) of specific
technol ogies that could be used as alternative treatments for the previously |and

disposed First Third Wastes, as well as what the estimates are for the capacity that wll

be needed.

TABLE 3-4. ALTERNATI VE COMMERCI AL TREATMENT/ RECYCLI NG
CAPACI TY FOR FI RST THI RD WASTES

[MIlion gallons/ Year]

Technol ogy Available Required
I nci neration:

Liquids............ .. ... .. ... ..... 274 <1

Sol i d/ Sludge. .................... 7 6-160l

Np A

ATzl one o) O " K
Hi gh Tenperature Metals:

Recovery........... ..ot 34

Wast ewat er Treat nent:
Chromi um reducti on,
chenical precipitation,

settling/filtration.............. 260 m

Carbon adsorption, chromum
reduction, chenical

precipitation, settlingl
filtration............ ... ... .... 12

Sl udge Treatment:

Acid I eaching, chenical
oxi dation, sludge
dewatering..................... 0

1 Both incineration and sol vent extraction are alternative technologies suggested for K048- K052
wastes. Thus the capacity needed is indicated as a range.

(Federal Register August 17, 1988)

National Capacity Variances

Inthe First Third final rule the Agency granted a national capacity variance for
certain contamnated soils for which the selected BDAT was based on solids
incineration. The anount of waste inpacted was only a partial estimite based on the
amount s di sposed in RCRA facilities in 1986. It was estimated that 26 M3 yr of soil
contamnated with solvents, or dioxin contamnated soil, 4 Mdyr of California |ist
contamnated soil, and 12 M3yr of soil contamnated with proposed First Third
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wastes, would be affected.  The variance extended the deadline for landfiUing these
wastes until August 8, 1990.

SECOND TH RD FI NAL RULE?
The final rule of the Second Third wastes established treatment standards for

wastes listed in 40 CFR 268.11. In this rule, the Agency set treatment standards and

effective dates for some of the Second Third wastes. Second Third wastes for which
EPA did not establish treatnent standards or effective dates are subject to the "soft-
hamer" provisions which allow [and disposal until My 8, 1990, or until treatnent
standards are promul gated, whichever is sooner

The Agency al so promul gated treatnment standards for certain First Third wastes
that had been subject to "soft-hamer" provisions, as well as certain Third Third
wastes that hecame effective upon pronulgation. The Third Third wastes included in
this final rule were moved up in the schedul e because of the simlarity of the Third
Third wastes to First or Second Third waste treatability groups for which treatment
standards were being set.

The effective dates of the waste listed in the Second Third final rule were
established based on the Agency's determination of whether sufficient protective

treatment capability was available to treat the restricted wastes. The effective date of

this final rule was June 8, 1989.

Devel opnent of Treatnment Standards

The treatment standards for the Second Third wastes were devel oped in the
same manner as the First Third wastes discussed earlier. Mst of the treatnent
standards promulgated in the Second Third final rule are expressed as numerical
concentration levels, but some are expressed as technol ogy-hased standards, and a few

are expressed as "No Land Disposal Based on No Generation".
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Identification of BDAT and Treatnment Standards

EPA identified Best Denonstrated Available Technol ogies (BDATs) for the
Second Third wastes according to their standard procedure discussed in the section on
First Third wastes. Al of the treatment standards expressed as concentrations of
specific constituents in the waste reflected the perfornances achieved by the BDAT
Conpl iance with these standards require only that these concentrations are achieved
prior to land disposal of the wastes. The technol ogies identified as BDAT in the
Federal Register were sinply those that EPA utilized to develop the waste specific
concentration-based performance standards. Any treatnent can be utilized to achieve
these concentration-based standards unless it is prohibited, such as dilution or [and
di sposal .

In situations where wastes subject to concentration-based standards are mxed
with wastes subject to treatment standards that are specified technologies, the mxture
woul d have to be treated by the specified BDAT method, and would have to meet the

concentration-hased standards for any other prohibited wastes that are contained in the

matrix.

Vst e Anal ysis Requirenents

The waste analysis requirenents for the Second Third Wastes are the same as
those for the First Third wastes. Were BDAT is a destruction or removal technol ogy,
a total waste analysis (TWA) is required. \Where BDAT is identified as an
I mobi |1 zation technol ogy, such as stabilization, analysis of a TCLP waste extract is
required. In cases where both types of technology are identified as BDAT, as is the

case in treatment chains, hoth types of analysis are required
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Capacity Determnation and Required Alternative Capacity

The capacity anal yses for the wastes finalized in the Second Third final rule
were performed using the 1987 TSDR survey discussed in the previous section, as was
the case for the wastes under the First Third final rule. The TSDR survey indicated
that about 623 mllion gallons of wastes for which standards were finalized in this rule
were disposed of inor onthe land in 1986. Table 3-5 indicates the vol umes of wastes

found in the survey, which were being land disposed

TABLE 3-5. VOLUME OF WASTES BY LAND DI SPOSAL METHOD
FOR WHI CH STANDARDS ARE BElI NG ESTABLI SHED
[MI1ion gallons/year]

Storage:
VSt PileS. ot 1
Surface impoundments. ..., 3
Tr eat nent :
VASte Piles. ..o 5
Surface i mpOXMOMENtS. ..o <l
Di sposal :
L ] 10
Land treatment........... <1
Surface inpoundments.............cooiiiiiiinn, <|
Injected underground. ..............ooiiiiiiiit 604
TOtal 623

(Federal Register June 23, 1989)

EPA al so assessed the requirements for alternative treatment capacity resulting
fromthe Second Third final rule for surface land disposed wastes. Based on these
assessments, EPA determned that about 619 of the 623 mllion gallons of waste
affected by this rule woul d need alternative treatment capacity. O this total, 15
mllion gallons were surface disposed and the remaining 604 mllion gallons were
injected underground

Table 3-6 presents an estimate of the volume of wastes that would require
alternative treatment before land disposal to conmply with the Second Third rule. The

capacity that was available at comercial facilities at the time of the survey is also
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P

presented. Available capacity is equal to the specific treatnment system's maxinmum
capacity less the amount used in 1986. In addition, the available capacity was adjusted

to account for wastes previously restricted fromland di sposal

TABLE 3-6. -- REQUI RED ALTERNATI VE COMVERCI AL TREATMENT/ RECYCLI NG
CAPACI TY FOR SURFACE LAND DI SPOSED WASTES
[MIlion gallons/year]

Technol ogy Available_ Required
I nci neration:
Liquids............ ... 282 <1
Solid/ Sludge. .....oovuinennin., 17 9
VWast ewat er Treat nment :
Al kaline chlorination......... 33 2

Electrolytic oxidation
fol | owed by alkaline

chlorination.................... (OJ0)
Car bon adsorption............. 2 0
Biological treatnment........... 44 <1
Steam stripping fol | owed
by bi ol ogical treatnent..... 0o
Stabilization.................... ... 516 2

(Federal Register June 23, 1989)

Nati onwi de Extensions of the Effective Date

The effective date of the Second Third regul ations was June 8, 1989, however
due to lack of sufficient alternative capacity, EPA granted a national capacity extension
for soil and debris contaninated with certain wastes covered by the final rule. A two-
year extension until June 8, 1991 was granted for soil and debris contanmnated with
First, Second, or Third Third wastes for which the treatment standard was based on the
performance of incineration

A month ong extension was granted for inplementation of FO06, FO07, F008
and F009 waste (nonwastewater) standards to provide any time needed for generators to
fine tune or adjust existing treatment systems, or to enter into contracts with

comercial treaters. The BDAT for these wastes was based on the performance of
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alkaline chlorination, followed by precipitation, settling, filtration, and stabilization of

metals. The netal standards for the FOO06 waste had been established as part of the

First Third rule.

TH RD THI RD FI NAL RULE?

The final rule of the Land Disposal Regulations for Third Third schedul ed
wastes (Federal Register June 1, 1990) established specific treatnent standards and
effective dates for wastes |isted in 40 CFR 268.12. Fully effective in My 1992, this
rule is expected to require treatment of a total of 7 mllion tons of hazardous waste
managed in RCRA requlated facilities. The Third Third standards established treatnent
standards for the characteristic wastes in one of four forns:

1) a concentration [evel equal to or greater than the characteristic |eve

2) a concentration |evel less than the characteristic |eve

3) a specific treatnent technology which in many cases will result in treatnent

bel ow the characteristic level, or

4) a treatment standard of "deactivation" to remove the characteristic with

gui dance on technol ogi es that the agency believes will remove the

characteristics.

The Third Third rule also established a national capacity variance for waste
codes K048- K052 nonwastewaters, as well as for all the treatment standards for waste
codes in this final rule. The Agency also promul gated standards and effective dates for
hazardous wastes that exhibit one or more of the followng characteristics: ignitability
corrosivity, reactivity, or EP toxicity (40 CFR 261.21-261.24). In addition the Agency
promul gated treatment standards and effective dates for the First and Second Third

wastes that had been subject to the "soft-hammer" requirenents
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Devel opment of Treatnment Standards
The EPA segregated the waste treatability groups by waste code and identified a
Best Demonstrated Available Technol ogy or BDAT for each one. Treatment standards

applicabl e to each treatability group are based on the performance |evel achievable by
t he BDAT identified for each group. *

In some cases a waste may carry more than one waste code. In the Third Third
final rule, the EPA clarified that wastes that carry more than one characteristic waste
code nust be treated to meet the treatnent standard for each characteristic; Iisted
wastes that also exhibit one or more hazardous characteristics nust be treated to meet

the treatnent standard for each of the waste codes, unless the characteristic constituent

or property is specifically addressed in the treatment standard for the [isted waste

National Capacity Variance

The effective dates for conpliance with treatment standards for all waste codes
inthe final rule was extended until August 8, 1990 by granting a three month nationa
capacity variance. It was delayed because the Agency realized that even where data
indicate that sufficient treatment capacity exists, it is not immediately available
However, all Third Third wastes become restricted on May 8, 1992 and therefore
subject to a nunber of Land Disposal Restriction provisions. For exanple, if
hazardous wastes not treated in conpliance with applicable treatnent standards are
di sposed of in surface inpoundments or landfills, such units must meet mninum
technol ogy requirements.  Véstes for which treatment standards are heing pronul gated
may be land disposed after their effective dates only if the applicable treatnent

standards are met, or if disposal occurs in units that satisfy the "no mgration rule"

standard.
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The EPA al so pronul gated a two-year national capacity variance for about 30

waste codes due to lack of sufficient treatment or recovery capacity.

Califom a List Prohibitions

Wen the Third Third regulations went into effect, alnost all of the Califoma
list prohibitions were superseded by more specific prohibitions and treatment standards
The only continued applicability of the Califoma lists is for liquid hazardous wastes
that contain over 50 ppm PCBs; for HOC-containing wastes identified as hazardous hy
a characteristic property that does not involve HOCs; and for liquid hazardous wastes

that exhibit a characteristic and also contain over 134 ng/1 of nickel and/or 130 ng/1 of

thallium

"Derived-fromt mes for Characteristic Wastes

ALl residues fromtreating the original listed F KU or Pwastes are usually
considered to be the isted waste by virtue of the derived-fromme found in 40 CFR
261.3(¢)(2) (see First Third section). Therefore all wastes generated in the course of
treatment are prohibited fromland disposal unless they conply with treatment standards
or are otherw se exenpted fromthe prohibition. However, residuals fromthe
treatment of characteristic wastes are not automatically considered characteristic wastes
these residual s are considered characteristic only if they still display the origina
characteristic or any other characteristic.

Wien EPA specified a specific treatment technology as the treatment standard,
residual s resulting fromthe required treatment method are no Ionger prohibited from

land di sposal unless EPA shoul d specify otherw se
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Mul ti-Source Leachate

(One of the major issues addressed in the Third Third final rule was the subject
of multi-source |eachate and how it should be handled. Leachate is defined in 40 CFR
260.10 as "any liquid, including any suspended components in the liquid, that has
percolated through or drained from hazardous waste". Leachate that is derived from
the treatnent, storage, or disposal of |isted hazardous wastes is considered a hazardous
waste by the "derived-from rule.  Miti-source leachate is eachate that is derived
fromthe treatment, storage, or disposal of nore than one |isted hazardous waste

EPA had |ooked at two options for regulating nulti-source |eachate: whether to
apply to the milti-source leachate the treatment standards for the wastes fromwhich the
| eachate is derived, or whether to designate such multi-source |eachate as a separate
treatability group with a separate treatment standard. Inthe final rule the Agency

established a separate treatability group for mlti-source leachate and gave it the
Hazardous Waste No. F039. The EPA established one set of wastewater and

nonwast ewat er treatment standards that has about 200 constituents. Before FO39 can be
landfiUed it nust neet the single treatnent standard, rather than meet the treatment
standards for each one of however many constituents it may contain. Not all multi-
source leachate will have all of the BDAT [ist constituents, and determning which
constituents to monitor is a site-specific determnation. However, |eachate derived
exclusively from F020- F023 and F026-F028 di oxin-containing waste, is considered
single-source |eachate that must neet the treatment standards for the underlying waste
codes, F020-F023 and F026-F028 due to their toxicity.

If another prohibited waste is mxed wth milti-source [eachate, that waste nust
still neet the treatment standard applicable to that waste. If the treatnent standard for

any constituent inthat prohibited waste is stricter than the standard for that constituent
inmlti-source leachate, then the entire mxture must meet the stricter standard
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Radi oactive M xed Wastes

Another special category of wastes that were addressed in the Third Third
regul ations was radioactive mxed wastes. Radioactive mxed wastes are wastes that fit
the definition of radioactive waste subject to the Atomc Energy Act (AEA) that also
contain waste that is either listed as a hazardous waste or that exhihbits any of the
characteristics of ignitability, corrosivity, EP toxicity, or reactivity.

The hazardous portions of mixed wastes are subject to the RCRA regul ations
whi | e the radioactive component is regulated under the AEA.  The land disposa
restrictions apply to radioactive mxed wastes hecause the hazardous portions are
subject to RCRA.  The RCRA hazardous portion of all mxed waste nust meet the
appropriate treatnent standards for all applicable waste codes before land disposa
unl ess EPA has specifically established a separate treatability group for a specific

category of mxed waste.

Alternate Treatnment Standards for Lab Packs

Lab packs are typical |y used by industry to dispose of small quantities of U and
P wastes and residual s fromanal ytical sanples. These |ab packs may contain hundreds
of restricted wastes, and, in the Second Third proposed rule, the agency proposed that
the applicable treatnent standards must be achieved for each waste code contained in
the lab packs. Comentors stated that this was an unnecessary adm nistrative burden

In the Third Third final rule, the Agency added two appendices, IV and V, to
40 CFR part 268. The EPA promul gated an alternate treatment standard of
Incineration as the specified method for [ab packs containing constituents in Appendix
[Voor V. For appendix IV Iab packs, the incineration treatnent standard was followed
by a requirement to meet the treatnent standards for the EP toxic metals also in the
appendi x. Lab packs containing hazardous vastes other than those specified in
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appendi ces 1V and V are not eligible for the treatment standards and nust meet the

applicable treatnent standards for each waste code contained in the [ab pack

Capacity Determinations

The capacity anal yses for treatment standards for wastes in the Third Third final
rule were conducted using the TSDR survey (see discussion of First Third and Second
Third final rules). The various land disposal methods used in 1986 and the quantities
of wastes they handled are presented in Table 3-7. The data indicated that about 5.7
billion gallons of waste for which standards were finalized in this rule were disposed of
inoronthe land. This estimate includes 77 mllion gallons that were stored in waste
piles for short-termpurposes. These wastes will eventually be treated, recycled, or

permanent|y disposed of. These figures are for both wastewater and nonwast ewat er

forms of the wastes.

TABLE 3-7. VOLUVE OF WASTES BY LAND DI SPCSAL METHOD
FOR VH CH STANDARDS ARE BEI NG ESTABLI SHED

[MI1ion gallons/year]

Storage:
VASte Piles. . . . 77
Surface impoundments. ... 2
Treat ment :
VASte Piles. .. 30
Surface inpoundnents. ... 22
Di sposal :
Landfills. .o 430
Land treatment. ... ... 81
Surface impoundments. ..., 52
Injected underground...............oooiiiiiiiinn, 5086
Total . 5780

(Federal Register June 9, 1990)

EPA al so assessed the requirements resulting fromthe Third Third final rule for
alternative treatment capacity for surface-disposed wastes. EPA estimated that about

5.5 Dbillion gallons will require treatment to neet the standards in this rule. They also
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estimted that treatment of these surface-disposed and deepwel |-injected wastes woul d

generate approxinately 82 mllion gallons of residuals requiring treatnent before
disposal. " . * . - A'. ‘i o

Tabl e 3-8 presents an estimte for each treatment technology of the vol unes of
wastes that would require alternative treatment before land disposal to conply with the
standards finalized in this rule. Available capacity is equal to the specific treatnent
systents maxinum capacity mnus the amount used in 1986. The available capacity
was al so adjusted to account for wastes previously restricted in the other rulings by
subtracting out the capacity required for them

TABLE 3-8-- REQUI RED ALTERNATI VE COMMERCI AL TREATMENT/ RECYCLI NG
CAPACI TY FOR SURFACE LAND DI SPOCSED WASTES

[MIlion gallons/year]

Technol ogy Available  Required

Acid Leaching fol | owed by
chem cal precipitation........ 03

Al kaline chlorination........... 7 6
Al kaline chlorination fol | owed

by chem cal precipitation.... 6 2
Biological treatnent.............. 47 <1
Biol ogical treatment followed

by chem cal precipitation ... 14 <1
Chem cal oxidation fol | oned

by chem cal precipitation... 28 7
Cheni cal oxidation followed

by chrom um reduction and

chem cal precipitation....... 2 2
Chemi cal precipitation......... 339 25
Chromi um reduction fol | owed

by chem cal precipitation ... 96 85
Combustion of liquids.......... 237 16
Conbusti on of sludges/solids 41 213
Mercury retorting................ <l 3
Neutralization..................... 36 22
Secondary lead snelting....... 37 2
Stabilization....................... 478 158
Thermal recovery................ 0 <1
Thernal recovery of

cadm um batteries............ <1 <1
Vitrification....................... 0 22
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The Third Third final rule affects approximtely 277 mllion gaillons of wastes
per year. Anadditional 44 mllion gallons (per year) of nulti-source |eachate may also
be affected by this final rule. Treatnent practices in conpliance with the Third Third
final rule significantly redistribute the quantities of waste anong nanagement practices
The final rule results in a 26 percent reduction in the volume of Third Third wastes
being |and disposed under Subtitle Cand a 25 percent reduction under Subtitle D
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Chapter 4. An Overview of Incineration
Thi's chapter presents a brief discussion of incinerators and incineration
technol ogy as hackground for the chapters that will follow It also includes some
discussion of the potential for future demand for incineration and how incineration and

land disposal conpare as waste management tools.

TECHNOL OGY”?

Incineration is the burning of substances by controlled flame in an enclosed
area. The process 1) detoxifies hazardous waste by destroying organic compounds
contained in the waste, 2) reduces the volume of the wastes, and 3) converts wastes to
solids by vaporizing water and other |iquids the wastes may contain

The nost common types of incinerators nowin use are |iquid injection and
rotary kiln incinerators. Figures 4-1 and 4-2 present representative diagrams of each of
these types of incinerators. The liquid injection incinerator is capable of incinerating a
wide range of liquids, gases and slurries. The rotary kiln incinerator is used by most
maj or commercial operators because of its versatility in handling solid, sludge, Iiquid
aml gaseous wastes, either separately or simultaneously.

Vlastes are fed into the incineration and conbustion of the waste results in two
main byproducts: solids, in the formof ash, and gases. The ash is cooled and col | ected
fromthe incinerator. Ashis a nonreactive inorganic material nade up of carbon, salts
and metals. Incineration of solid waste yields ash in amounts from10 to 30 percent of
the original waste quantity. The ash must either be disposed of in a hazardous waste
landfill, or, if it proven to have no remaining hazardous constituents, may be used for a
variety of other purposes.

Vstes suitable for incineration range fromhighly concentrated orgeinic |iquids

to sludges and |ow concentration, but extremely hazardous, solids. éstes with |ow
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level s of metals and high organic content bumthe most efficiently. Organic
conpounds bum over a broad range of tenperatures. Mbst organic conpounds found
In hazardous wastes must be subject to high tenperatures before they bum conpletely.
Hazardous waste incinerators must maintain extremely high tenperatures that range
from 1800 "F to 2500 <F to ensure that virtually all organic conpounds in the waste
are destroyed.

The conbustion gases are conposed primarily of carbon dioxide and water, plus
smal| quantities of carbon monoxide, and other gases that depend on the composition of
the waste bumed.  The gases are cooled and renoved by various types of pollution
control devices.

The hyproducts of incineration vary with the wastes that are bumed. Many
industrial processes generate |iquid hazardous wastes containing hal ogenated naterials,
with chlorinated conpounds being the most common. Wen chiorinated organic
conpounds are conbusted, the products will include hydrogen chloride and small
amounts of chlorine, as well as carbon dioxide and water. Qther [iquid hazardous
wastes may contain metals, sulfur, or organically-bound nitrogen. When incinerated
they produce oxides of metals, sulfur and nitrogen

In addition to ash and gases, incineration will formsmall amounts of substances
other than the expected products of the conbustion reaction. These substances, known
col I ectively as the products if inconplete combustion (PICs) may be simlar to or very
different in chemcal stmcture fromthe original constituents of the conpounds

i nci ner at ed.

I NCI NERATI ON DEMAND

As was nmentioned in the introductory chapter, demand for incinerationis
expected to increase due to the inplementation of the 1984 RCRA amendnents, as well
as for other reasons. Based on the 1986 National Screening Survey conducted by the
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EPA Office of Solid Wste, there were about 2 mllion netric tons of hazardous waste

incingrated off site inthe US., of atotal 275 mllion metric tons generated.  This study

predicted that there would be an increase in the amount of waste incinerated in response
to the Land Disposal Restrictions. *

I NCI NERATI ON vs LAND DI SPOSAL

Incineration, since It Is a method of treatnent rather than disposal, has severa
advantages over and disposal methods as a method of waste management. Incineration
breaks down organi ¢ conpounds, permanently elimnating environnental hazards posed
by them whUe land disposal only controls the hazard as long as the waste remin
contained in the disposal unit. A'though incinerator ash requires disposal in alandfill
the process of incineration greatly reduces the volune of the material to be disposed
This s very valuable as space in landfills is becomng increasingly scarce. The ash
consists mostly of inert mterial, whereas organic conpounds may react with other
conpounds in the landfill to formacids that hasten deterioration of the liners that
contain the wastes in the landfill.

Concerns about hazardous waste focus on the potential for improper storage or
disposal that could [ead to environnental and/or human exposure. Wstes placed in
plain netal druns can cause corrosion and [eak to the environment in unlined ponds
|agoons, and [andfills over long periods of tine |each into the soil and nearby water
supplies. 1 The potential environnental hazards fromincineration are those that could
be created by poor design or management. There coul d be hazardous gases rel eased
fromincineration if the pol lution control devices are not designed or operated properly,
or the ash could contain high levels of hazardous materials if the incinerator is not run
at the proper tenperature or wastes are mxed that have different temperature

requirenents.
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Presently the principal disadvantage of incineration conpared to land disposal is
that of cost. [Incineration is expensive compared to land disposal as a waste
managenent option. It can range from$300 to $1000 a ton conpared to costs as |ow
as $50 per ton for landfilling the same waste 1. However, as the land disposal
restrictions instituted by HSWA begin to go into effect, the land disposal alternative
will become nore costly since producers of hazardous waste will have to treat wastes
before they can be disposed on land. Land disposal costs will alsoincrease over time
as space becomes more scarce and landfills need to be upgraded to neet changes in
RCRA requirenents. The cost difference between [ and disposal and incineration nay
di sappear for some wastes, and for many types of hazardous wastes incineration will

becone the |east expensive treatment alternative.

39


NEATPAGEINFO:id=89CC51E3-EF20-4D46-B43B-8F31E3AEFE0C


Chapter 5. Hazardous Wste Ceneration and Treatnent in North Carolina

The North Carolina Departnent of Environment, Health & Natural Resources,
Division of Solid Wste Managenent, Hazardous Wste Section is authorized through
RCRA to admnister a hazardous waste programin North Carolina. One portion of this
programis a yearly accounting of hazardous vaste mnimzation, generation, treatment
and disposal. Anyone who generates nore than 2200 pounds per nonth, or stores,
treats or disposes of hazardous waste must submt annual reports on their hazardous
Waste activities. Starting wth the 1991 cal endar year, generators who produce more
than 220 pounds of hazardous vaste per month will also have to submt annual reports.
These reports cover activity fromJanuary L to December 31 of the past year and are
due to the Hazardous Wste Section by March L of the current year.

The anal ysis presented in this chapter i based on information provided to the
Hazardous Wste Section by North Carolina large quantity generators (those who
generated 2200 1bs or nore/nonth) in their 1990 annual reports. This analysis of
hazardous waste management is focused on those wastes that were regulated under the
Land Disposal Restrictions for which incineration was sited as BDAT for
concentration-based standards, or as a technology standard. Appendix A presents a
detailed account of the calculations used to generate the "capacity required",

Anpendi ces B through E contain detailed information on the generation and treatment
of each type of hazardous waste covered by the Land Disposal Restrictions.

Each hazardous waste identified in RCRA TS identified by a 4-digit EPA waste
code that corresponds to either a hazardous characteristic or the reason for [isting as a
RCRA waste. The waste codes begin with a [etter followed by three nunbers.

Vst es exhibiting ong of the four characteristics of ignitability, corrosivity, reactivity,

or toxicity have codes beginning with the letter "D'. Listed vastes are classified
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depending on their source. The "F' series of waste codes represent wastes fromnon-
specific sources. The "K' series represents wastes fromspecific sources such as K025
distillation bottons fromthe production of nitrobenzene. The "P" and "U' vaste codes
represent discarded comercial chemcal products.

WASTE GENERATI ON AND TREATMENT | N NORTH CAROLI NA

Table 5-1 presents a summary of the generation of hazardous waste and
treatment activity in North Carolina in 1990. The "total generated" colum is the
anount of hazardous waste, by specific waste code, generated in the state and the
"LOR generated" Is that portion of the total vaste generated which vas requlated by
the Land Disposal Restrictions. This datais for nonwastevaters only. Nonvastewaters
are defined as wastes containing greater or equal to 1 percent total organic carbon
(TOO) and greater than or equal to 1 percent total suspended solids. Beginning in
1988, the N.C. Hazardous Wéste Section separated hazardous waste which is generated
inthe formof wastewater, such as electroplating rinse water (managed under the
National Pollution Discharge Elimnation Systemof the O ean Wter Act), and
hazar dous wastes generated and managed under RCRA (nonwastewater). In 1990 in
North Carolina 224.3 m!lion pounds of non wastewater wastes and 2.8 mllion pounds

of hazardous wastewater were generated.

Tabl e 5-1 Summary of Total Hazardous Vste Cenerated and Vol ume of Véste
Covered by Land Disposal Restrictions in North Carolina, 1990 (Ibs)

1 Vst e Total LR |
Type Gener at ed Generat ed* ||
£> 55,111, 110 33,061, 685
F 53, 164, 541 30, 329, 179
K 100, 763, 563 85, 775, 418
P 388, 947 236, 502
U 14,991, 198 33,143
] TOTAL 224, 339, 359 149, 485, 927

Land Disposal Restrictions apply
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The hazardous waste data presented in North Carolina's annual reports are
divided into three categories: wastes generated fromone-time cleanups or Superfund
actions; wastes generated fromspill cleanups by large generators, and wastes generated
fromnormal operating procedures (recurring). O the 224.3 mllion pounds of waste
generated in North Carolina in 1990, about 6 percent was fromone-tine or Superfund
cleanups, about 37 percent was fromlarge generator cleanups, and the reminder from
normal operating procedures. Table 5-2 presents these data for both 1989 and 1990.
Over 66 percent of the hazardous waste generated in North Carolina, and 64 percent of
the waste treated in 1990 was, or will be in the future, subject to the Land Disposal

Restrictions

Tabl e 5-2 Total Hazardous Waste Generated in North Carolina
in 1989 & 1990 (I bs)

Type of Generation 1989 1990 1
One-Time or Superfund O eanups 5,924, 559 14,048, 925
RCRA Large Generator O eanups 3,535,010 81,954, 443
Normal Operating Procedures 125, 506, 405 128, 335, 991
TOTAL 134, 967, 963 224, 339, 359 |

N C. Hazardous Waste 1990 Annual Report. Division of Solid Mste Managenent,
August 1991

Only 11 percent of the wastes shipped off-site for treatment, disposal, or storage
were shipped to facilities in North Carolina. In 1990 the top five receiving states were
Loui siana, South Carolina, Alabama, Pennsylvania, and Virginia.

CAPACI TY ASSURANCE

The Superfund Anendments and Reaut horization Act 1986 (SARA) required
that each governor certify to the EPA Admnistrator that the state had adequate

capacity, either wthin its boundaries or through interstate agreenents, to handle all of
the hazardous waste generated within the state over the next 20 years. This report, the
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Capacity Assurance Plan (CAP), was required by Cctober 1989. North Carolina
entered into a five-state regional agreenent to meet these capacity requirenents. The
five states in this regional agreement were South Carolina, Kentucky, Tennessee
Alabame, and North Carolina. However, on January 1, 1991, North Carolina was
gjected fi"omthis regional agreenent due to the failure of North Carolina to begin
permtting a hazardous waste incinerator. As part of the regional agreement. North
Carolina was required to have begun permtting a comercial hazardous waste
Incinerator by January 1991, This was to provide the needed capacity for incineration
for the region. New CAPs have been filed stating that a private effort is undervay to
site an incinerator and that the Hazardous Vaste Management Conmssion is in place
to act as a backup if this effort fails. This loss of regional capacity may, with the
requirements of the Land Disposal Restrictions, induce North Carolina to seriously

reviewits waste managenent practices

| MPACT OF THE LAND DI SPOSAL RESTRI CTI ONS ON | NCI NERATI ON

CAPACI TY I N NORTH CARCOLI NA

The Land Disposal Restrictions (LDR) established both technol ogy and
concentration based standards for selected RCRA wastes. The fol l ow ng anal ysis
separates these standards, and the wastes requlated under them into four main
groupings: 1) hazardous wastes for which incineration was selected by EPA as the sol e
technol ogy requirement (standard); 2) hazardous wastes for which incineration was
only one of the treatment options which would neet the EPA technology standard; 3)
hazar dous wastes for which deactivation was selected as the required technol ogy
standard, and incineration is suggested as one of the treatnent options which will
achi eve deactivation; and 4) hazardous wastes for which a concentration-based standard
was established by the EPA and incineration was used as the technology (BDAT) to
achieve this concentration standard. EPA pronul gated separate standards for
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wast ewat ers £ind nonwastewaters for treatment standards expressed as concentration

levels. This analysis only addresses nonwastewaters as defined by EPA

Incineration as Sole Treatment Technol ogy
Tabl e 5-3 summarizes the 1990 North Carolina hazardous waste types and
vol umes for which EPA has designated incineration as the only technol ogy which will
meet the BDAT required technology standard. A conplete breakdown, by EPA waste
code, of these wastes is presented in Appendix B.
Table 5-3 Summary of 1990 North Carolina Hazardous \éstes

for Which LDRs Apply and Incineration is Required
(1bs)

1 \lhst e Treated in 1990 Tot al St ored Requi red [
G oup I ncineration Q her Treated End 1990 Capacity
D 4,061 15,176 19, 237 15,928 38’588 |
pa 0o 49, 300 49, 300 o 4 ’ 1
P 4466 0 4, 466 9,242 13,708
u 11, 350 5,718 17, 068 4,540 21,608
1 Total 19, 877 70, 194 90, 071 29, 710 119,781 1

a F005 was excluded and wU be discussed separately

The required incinerator capacity of 119,781 pounds in Table 5-3 was cal cul ated
by adding the amount of restricted waste which was incinerated in 1990, the amount of
restricted waste which had been treated by other methods in 1990, and the amount of
restricted waste in storage at year-end in 1990. These amounts added together equa
the amount of incineration capacity, in pounds, which woul d be required under the
Land Di sposal Restrictions. As was discussed in previous chapters, the waste in
storage will eventually make it to the "amount treated" colum as they can not be

stored |onger than 90 days according to the Land Disposal Restrictions.
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I

Wastes Wth Incineration as One of the Required Treatment Standards

Some technol ogy standards pronul gated by EPA in the Land Disposa
Restrictions will allow more than one treatment technology (e.g. incineration, fue
substitution, chemcal oxidation, chemcal reduction, wet air oxidation, organic
recovery) for meeting technol ogy-based standard requirements for some types of RCRA
wastes. When nore than one technology is allowed by EPA neither takes preference
over the other and either is acceptable for conplying with the treatment standard
Appendi x C provides detailed information on the individual waste codes in this
category.

In 1990, all of the North Carolina hazardous wastes in this category were either
incinerated (12, 262 Ibs), treated by chemcal (12,804 Ibs) or biological (5, 936 |hs)
technol ogi es, or shipped to storage (8,404 Ibs). The amunts used to cal culate the

required incineration capacity for waste in this category included
Vste treated (Ibs)*

Wast e Treated in 1990
G oup I nci neration Cheni cal Bi ol ogi cal Comment s
D 8, 852 12, 804 5,936 D wastes can not be treated
bi ol ogi cal | y under LDR
P 2,563 (0] (0] Al wastes incinerated
U 847 0 0 Al wastes incinerated

Tot al

* This table does not include wastes in storage at year-end

To estimate the amount of waste in storage at year-end which would eventually
go to incineration, the percentage of wastes in each waste type which was treated by
Incineration in 1990 was computed. This percentage was applied, by waste type, to the

wastes in storage at year-end. This percentage was al so applied to the wastes which
had previously been treated biologically to determne what percentage mght go to

incineration:
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Vst e In Storage  Biologically 1990 Required

Goup__ Year-end__ Treated Inci nerat ed Capaci
D 7,671 5, 936 8, 852 13, 217
P 108 o 2,563 2,671
U 625 o] 847 1,472

Tot al 1 bs 17, 360

The required incineration capacity for restricted hazardous waste which can be
treated by nultiple technol ogies was estimted to be 17,360 pounds. This assumes that
waste in storage at year-end woul d be managed using the same treatment distribution
percentage as in 1990, as would the waste that had previously been hiologically treated

Vastes for Which BDAT was Based on Incineration
In the background material in the notices published in the Federal Register for

each of the three-Thirds , the EPA provided the information which they used to

establish the Best Denonstrated Available Technology (BDAT) for each waste with a

concentration-based standard. They also identified the technol ogy which was used to

establish the BDAT concentrations for each waste code. Table 5-4 summarizes the
wastes in this category. A detailed analysis, by waste code, of these wastes is shown in

Appendi x D.

Table 5-4 Sunmary of 1990 North Carolina Wastes for Vhich LDRs Apply
and Concentration Standards Have Been EstabUshed* (Ibhs)

Wast e Type of Tr eat ment Tot al Tot al
q OUp' I I ncineration Landfill O her Treat ed St or ed
D 13 (0] o 13 2,160
K 73,052, 782 4,953, 019 7, 385, 517 85, 391, 318 0
P 264, 376 0 5, 080 269, 456 74
U 175, 195 14, 017,320 248, 043 14, 440, 556 357, 275
Tot al 73,492, 366 18, 970, 339 7,638, 640 100, 101, 343 359, 509

AStandards based on incineration as BDAT
""FOOS waste anounts were excluded and will be discussed separately in the text
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The total amount of North Carolina hazardous wastes in this category in 1990
was 100, 460, 852 pounds, of which 100,101,343 I bs were treated and 357, 509 |bs
were in storage at year-end

Assuming that the same treatment choices would be made for the waste in
storage at year-end and for the waste which was |andfiUed but is nowrestricted, the
amount of this waste which would probably be incinerated can be estimated by
cal culating the percentage of the total waste being treated by incineration during 1990
In each waste category. This percentage can then be applied to the volumes of wastes in
storage and to the wastes which were landfiUed in 1990 but CEin no Ionger be IandfiUed
without prior treatment. Based on these calculations, 2,160 Ibs of "D waste, 73 |bs of
"P" waste, and 4,335 Ibs of "U' waste which was in storage at year -end 1990 woul d
eventual |y be treated by incineration. There is no way of confirmng this assunption
but, it does provide a conservative estimte of the amount of incinerator capacity
required in North Carolina

Thus, the total incinerator capacity required for North Carolina wastes for
whi ch EPA has established a concentration-based standard based on incineration is
shown in Table 5-5.

Tabl e 5-5 Incinerator Capacity Required for N.C. 1990 Hazardous Wste

for Wich LDRs Apply and Concentration Standards Have
Been Established (Ibs)

1 \MSte I nci ner at ed I nci ner at ed Landfi Ued Waste” Capaci ty
G oup* 1990 from Storage Treated by Requi red
I'ncineration
D 13 2,160 0 2,173
K 73,052, 782 0 4,237,337 77,290, 119
P 264, 376 73 0 264, 449
U 175,195 4,335 170, 064 349, 594
l Totdl  Incinerator Capacity 17,906, 335 ||

N F005 wast es were excluded and are discussed separately in text
"WWste which can no longer be landfilled without prior treatment

a7


NEATPAGEINFO:id=38AEDF18-9309-424D-9686-BBB88EDA115E


Characteristic Wastes Wich Require Deactivation

EPA required deactivation (DEACT) of certain ignitable, reactive, and
corrosive wastes which were regulated in the Third Third [ists of wastes restricted from
land disposal. The Agency did not specify a specific technology (BDAT) for each of
these wastes. The only requirenents were that deactivation of the characteristic which

mde the waste a "hazardous"waste be renoved and that the nethod of treatnent coul d

not be land disposal. In the rule, EPA did provide suggested appropriate technol ogy(s)
for each of the wastes.

The only North Carolina hazardous wastes in this category in 1990 were code
"D wastes. See Appendix E for a breakdown of each of these wastes and their
treatment in 1990.

To determne the proportion of the wastes in storage at year-end and the wastes
which were land disposed (now restricted) which would probably be incinerated, the
percentage of the wastes in this category which were incinerated in 1990 was computed
and applied to these wastes. These estimtes were then added to the amounts of wastes
actually incinerated to calculate the incinerator capacity required for wastes which nust

be deactivated. These estimtes are shown in Table 5-6.

Tabl e 5-6 Incinerator Capacity Required for N.C. 1990 Hazardous Véste Which Mist be
Deactivated to Meet Land Disposal Restrictions (Ihs)

1 Waste I nci ner at ed I nci nerat ed Landfilled Vst er Capaci ty 1
G oup 1990 from Storage Treated by Requi red
Incineration
1 m b 4,065, 472 810, 706 58, 342 4,934,520
D002 44, 454 2685 3,519 50, 658
D003 19,614 19, 350 398 39, 362
! Total  incinerator Capacity 5,007,626 1

Vst es which can no longer be landfilled (disposed) wthout prior treatnent
"Ignitable compressed gases are excluded formthis waste code. See Appendix C
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If generators decided to send all the hazardous wastes in this category to
incineration, the total incinerator capacity required would be 19,681, 197 pounds
Costs, available capacity, liability, and other factors enter into these decisions. It is not
possible to predict how nuch of the "D' wastes in this category woul d actually be

incinerated, however, it is likely to be between 5,007,626 and 19,681, 197 pounds.

FOO5 Wast es

O all the hazardous waste covered by the Land Disposal Restrictions and
generated in North Carolina, FOO5 wastes are unique. EPA established a
concentration-based standard and a technol ogy- based standard depending on what
constituent(s) the waste is listed for. FO005 wastes Iisted for 2-nitropropane or 2-

et hoxyet hanol, have a technol ogy-based standard of incineration, while FO05 wastes

listed for benzene have a concentration-based standard based on incineration.

Estimating the incineration capacity for FOO5 wastes is full of uncertainties since
generators do not report the listed constituents of a waste in their annual reports
To accurately calculate the amunt of FO05 waste in each category it would be
necessary to go to the manifests prepared by the generators. [Information on the waste
will not always be available on the manifests. In estimting the incinerator capacity
required for North Carolina s FOO05 wastes, two approaches were taken. First, it was
assumed that all F005 waste treated was subject to the concentration based standards
and then it was assumed that all of it was subject to a technol ogy-based treatment
standard of incineration.

The percentage of the total waste treated which was incinerated was cal cul ated
and applied to the wastes in storage and to the waste which was and disposed These
amounts were added to the amount actually incinerated in 1990. The anmount of

incinerator capacity required was determined to be 2,338,439 pounds
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|t it is assumed that 100%of the FOO5 wastes were subject to a technol ogy-
based treatment standard, the required incineration capacity would be 26,660,177
pounds. Thus, the incinerator capacity for North Carolina's 1990 F005 wastes coul d
range from 2,338,439 to 26,660,177 pounds.

SUMVARY

Tabl e 5-7 summarizes the anount of incineration capacity which woul d have
been required by North Carolina's generators if all the Land Disposal Restrictions had
been in place in 1990.

Table 5-5 Summary of Incinerator Capacity Required by North Carolina
CGenerators if LDRs Had Been in Place in 1990 (Ihs)

1 Vaste Code Incinerated in 1990*' LDR Capacity Needed”
D 4,078, 398 5,058, 181
pa 0 LRl
FOO05 1, 888, 125 2,338,439 to 26,660, 177
K 73, 052, 782 11,290, 119
P 271, 405 59] ;
U 187, 392 |
1 Totals 79, 478, 102 85,389,541 to 109, 111, 279

Mexcl uding FO05 wast es
Kvithout consideration of Land Disposal Restrictions (LDR)
"Mcapacity needed if all LDRs were in effect Jan. 1, 1990

In 1990, 81.4 million pounds of hazardous waste were shipped by North
Carolina generators to off site facilities (both in- and out- of state) for incineration
while 44.7 mllion pounds were shipped to landfills. Thus, 39.8 %of the total volune
of hazardous waste shipped offsite for storage, recycling, treatment, or disposal, was
incinerated. Based on the analysis presented in this report, an additional 5.9 to 30
mllion pounds of hazardous waste would have been incinerated if all the Land Disposa

Restrictions had been in place in 1990.
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Chapter 6. Conclusions and Recommendations

The U.S. hazardous waste managenent programis a fluid and dynamc system
Nunerous changes and additions in rules and regul ations have been made over the past
decade. Two significant changes which have and wU continue to inpact the RCRA
systemin every State were the Land Disposal Restrictions and the requirenent for
Capacity assurance.

For econom ¢ reasons and because of adequate nationwide capacity, a
significant proportion of hazardous waste were disposed of, without prior treatnent, in
or on the land. Increasing concern over the potential contamnation of surface and
grounawaters led to the Land Disposal Restrictions. These restrictions, the last of
whi ch became effective in My of this year, will have significant inpact on how
generators mange hazardous waste in the future. According to EPA the Land Disposal
Restrictions are expected to require treatment of 7 mllion tons of hazardous vaste
di sposed of on the surface, and another 34 mllion tons disposed of in deepwells.

Section 104(k) of the Superfund Amendments and Reauthorization Act of 1986
(SARA) requires each State to provide adequate assurance to the U.S. EPA that they
have sufficient hazardous waste treatment and disposal capacity to deal with all
hazardous waste expected to be generated within their borders for the next twenty
years. This requirenent places the onus squarely on each State to either provide
adequate treatment and disposal facilities within the State, or to mke arrangenents
with other states.

The analysis presented in this report is intended to provide an indicator of the
| mpact a regulation such as the Land Disposal Restrictions can have on waste
managenent needs in North Carolina, and to stress the importance of a continuing
examnation of the State's vaste management needs.  The Land Disposal Restrictions
Were intended to shift the focus away fromland disposal, with its potential risks from
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both leaks and [iability for proper closure, to treatments that concentrate on destroying
the hazardous constituents of the waste. EPA has determned that 220 types (waste
codes) of hazardous veste which have been banned fromland disposal are best treated
by incineration or solvent recovery. Some waste will still be landfilled, but the waste
entering andfills should be reduced in hazard and in volume. In 1990, about 44.7
mllion pounds of North Carolina waste was landfilled, making it the second Iargest
off-site handling method, wth incineration heing the largest with 8L.4 mllion pounds
treated. This analysis estimtes that the amount of hazardous wastes going to

I ncineration could increase from5.9 to 30 mllion pounds.

The Land Disposal Restrictions will have an inpact on treatment methods ot her
than incineration. [ncingration is the focus of this analysis hecause It Is the treatment
technol ogy which EPA has selected as one of the best available technologies fro
treating many hazardous vaste streamas, and their i Inadequate incineration capacity in
the Southestern United States.

It 1 Imortant to note that this analysis does not include any wastes generated or
treated by smll quantity generators. Inthe 1991, small quantity generators who
produce nore than 220 pounds per month will have to submt annual reports in North
Carolina, as well as the large quantity generators (those who generate nore than 2200
| bs/month). While the volume of vastes fromsmall generators will be insignificiant
compared to the large generators, this information shoul d provide a more conplete
picture of the hazardous waste treatment needs of the State.

[n February of this year, the Hazardous Véste Management Commssion did a
study on the off-site treatment of hazardous waste generated in 1990. Part of their
study examned reports fromhalf of the small quantity gengrators in the state. They
found that an additional 17.4 mllion pounds of waste vas produced by these

generators. They estimated that over 1.2 m{lion pounds of this waste could have gone
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to incineration, assumng that the waste underwent the same treatment as the waste
generated by large quauntity generators.

Another area of uncertainty in future of North Carolina's need for hazardous
Waste management s the amount of waste that will be generated by cleanup activities.
North Carolina has approximately 750 known inactive and illegal dump sites, and more
are continually being added to the list. It is difficult to gauge the anounts or types of
Wast e generated by cleanup activities or the types of treatment facilities needed for
these wastes. In the past, most cleanup wastes in the state has been disposed of in
landfills or in incinerators.

RCRAI's up for reauthorization this year. Some of the potential changes focus
on 15SUes such as whether states shoul d be able to enforce bans and capacity limts, or
charge higher fees for vaste inported fromstates without their own adequate treatnment
and disposal capacities. (Ong other potential change is in the way that hazardous vaste
|5 defined, creating changes that could |ead to a larger anounts of waste being placed in
solid waste landfills.

[t s important to enphasize that the analysis presented in this report is a
"snapshot in time" of the hazardous vaste management environment at both the State
and national level. One important factor that will be different between this analysis and
any future analyses is that this analysis vas nade when not all of the Land Oi sposal
Restrictions were in effect. However, all of the restrictions were in effect as of My of
this year, except for any case by case extensions.

As stated previously, hazardous waste managenent operates ina fluid
environnent of continually changing regulations and policies. The impact of the Land
Disposal Restrictions will change as variables in reporting, and in government
requl ations and policies change. As vas discussed earlier in this chapter, the addition

of & reporting requirement for small quantity generators in North Carolina may have
sone impact on the anounts cnd types of hazardous waste that will need to be
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mnaged. At both the State and national level there are wastes that are unknown, not
reported fully, or are just comng under regulations. Another variable that affects
North Carolina as well as other states, Is the uncertainty of the amounts and types of
hi T zardous waste cleanup activities, both by large quantity generators and by Superfund
efforts. National changes such as the reauthorization of RCRA currently in progress,
may al S0 impact on the hazardous vaste management needs of the State. The analysis
presented vas perforned under a certain set of conditions, and It will be important that
any future waste management planning be done in a manner that takes into account the
constant flux of the hazardous waste managenent environnent.

RECOMVENDATI ONS

Hazar dous waste managenent operates ina fluid environment of continually
changing regul ations and policies and there are many variables involved in planning for
the hazardous waste management facility needs of North Carolina. | recomrend that
North Carolina continues to plan for the long-termneeds for hazardous waste
managenent. Efforts need to be made to ensure adequate capacity either in state, or in
a regional compact, to safely and econom cally manage the State's hazardous waste
needs.

Any waste management plan shoul d not be based solely on the amount or types
of vaste generated in one year, but be flexible to adjust for both the regulatory and
generation fluctuations that develop. Vaste generation will fluctuate as waste reduction
efforts by many facilities continues and as the cost and availabi Uty of vaste

managenent options change.
Potential areas for further efforts in hazardous waste management are:
1) Expanded public education on the issues that the State faces in regard

to future waste managenent ;
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2) Continued encouragenent of waste reduction and process change
efforts, potentially including financial incentives;

3) Focus on the inpacts of future regulations on the State's hazardous
waste needs in capacity planning; and

4) Examne the potential inpact of other State and Federal regulations
(i.e. The Clean Air Act) on hazardous waste managenent.
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Summary of Methods of Analysis

GENERAL METHODS

1. The data base that was received fromthe Hazardous Vaste Section was sorted by
hazardous waste code and by off-site treatment nethod.

2. The individual rulings were read in the Federal Register and the hazardous waste
codes were identified that had a technology-based standard of incineration or concentration-based
standards that were set based on the performance of incineration

3. The waste codes identified were then conpared to the vaste codes generated in North

Carolina in 1990. If the waste code was not generated in 1990 It can be found listed in the
category it falls under in Appendix F.

4. If the hazardous waste code was generated in North Carolina in 1990 the anounts

treated by each of fsite handling code identified in the data base was cal culated. This information
can be found in Appendices B-E

METHODS FOR EACH FOUR CATEGORI ES PRESENTED | N CHAPTER 5
Incineration as Sole Technol ogy

1. Sumup the each treatnent and storage method for each waste code category (e.g
"D, "F', UK, P, MUY,
2. Determne total amount treated in each category.

3. Capacity required would be total amount treated, as incinerationis the only allowable
metiiod of treatment.

Incineration as One of Required Treatment Technol ogies

1. Sumup the each treatment and storage nethod for each waste code category (e.g.
n DI , n Fll , n KII , n Pll , n Ul) .

2. Determine total amount treated in each category.

Calculate total volume of wastes incinerated

4, Calculate percentage incinerated by taking total amount incinerated and divide by total

armount treat ed.

5. Calculate total volunme of wastes stored.

Calculate total volume of wastes |andfilled

7. Calculate total volume of wastes treated in a manner other than one of the required
technol ogi es.

. Apply per centﬂaf calculated in 3% to vol umes determned in steps 5, 6and 7 to
determne wnat percentage of these vol umes woul d possibly go fo |n0|nerat|0n

w

(=2

(==
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9

Add (8) to amount actually incinerated to calculate total capacity required

Wastes That Concentration-based standards were Based on Incineration

Sumup the each treatment and storage method for each waste code category (e.g.
"D, "F, "KY,OTPY, MUY

Determine total amount treated in each category.

Calcul ate total volume of wastes incinerated.

Cal cul ate percentage incinerated by taking total amount incinerated and divide by total
anmount treated.

Cal cul ate total volune of wastes stored.

Calculate total volunme of wastes |andfilled.

Miltiply percentage calculated in step (3) by volumes calculated in steps 5 and 6 to
determne the potential volume of these wastes that could go to incineration

Add vol ume cal culated in (7) to amount actually treated by incineration to determne
total incineration capacity required

st es That Have Deactivation as Required Treatnent Technol ogy

1

2
3

. Calculate total volume of wastes incinerated.

Sumup the each treatment and storage method for each waste code category (e.g
"D', "F', "K', "P", "U).
Deternine total amount treated in each category.

Calculate percentage incinerated by taking total amount incinerated and divide by tota
anount treated.

5. Calculate total volume of wastes stored.

Cal cul ate total volune of wastes landfilled.

. Miltiply percentage cal culated in step (3) by volumes cal culated in steps 5 and 6 to

determne the potential volume of these wastes that could go to incineration.
Add volume cal culated in (7) to amount actually treated by incineration to determne
total incineration capacity required
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rable B-1 Hazardous Wastes Generated in North Caroli m®Ni990 M\ith Incineration as Sol e Treatnent Standard*

i WASTE HANDLI NG METHOD, 1990 /\

WASTE AMOUNT RECEI VED ANMOUNT SOLVENT CHEM CAL
CODE GENERATED FROM OFFSI TE TREATED OFFSI TE | NCl NERATI ON RECOVERY  TREATMENT
DOCO 34, 640 0 35, 165 4,061 0 15, 13
VIAN AN g il ol a1 S S R W e
FO05 (a) 30, 223, 547 4,913, 158 26, 660, 17-3 1,888, 125 8,053, 359 250, 632
FO039 105, 632 56,332 49, 300 0 o o
e e HASRAF G WAP«sr A
P0O03 11265 680 10586 3,773 o] 0
PO16 60 0 60 60 0 O 1
P0O22 12 0 12 12 0 0
P0O28 2418 0 2418 0 0 0
P0O44 30 o] 30 30 0 0
PO54 4 o 4 0 o] °
PO64 2 0 M- 2 0 (0] 0
PO70 555 0 555 555 o} )
PO75 39 o 39 34 o] 0
P093 1 o} 1 1 0 °
P109 1 0 1 1 0 0
mrIrrrrrrrirm _— VoVoLLv.v. ™Myl y RN nmmh
U006 3 v (S 3
uoo7 869 1 868 110 0 0
U008 150 o 150 150 0 0
ua | 100 0 ; 100 100 0 0"\
uo14 320 50 270 0 0 "
U020 200 200 0 0 0 0
uo21 27 (0] 27 10 0 n
uc23 10 0 10 2 0 0 .
uo35 3531 0 7062 7,062 0 o
uos58 1570 0 1570 1, 550 0 o}
U059 4 o) 4 4 o] o]
U092 132 0 132 132 0 o]
U113 7 7 0 0 0 °
U119 1 0 1 0 o 0
uiz2 3864 408 3456 1, 685 0 0
U133 20 0 20 0 o o]
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Tabl e RSPCoNt .

WASTE HANDLI NG METHOD, 1990 (cont.)

WASTE LAND OTHER OTHER EFFECTI VE
CODE DI SPOSAL RECOVERY TREATMENT STORAGE DATE-
DCOO 0 0 40 15,928 ﬁ\TL’Jrg 8, 1990

T $@E9BWE3MESMIMT i A A i o e s A T AN I g | |

FO5 () 3,965, 776 8,332,533 1,777,122 2,392, 630 Aug. 8, 1990

FO39 0 0 49, 300 0 Aug. ’8, 1992
Poo3 ° 0 0 6,813 Aug. 8, 1990
PO16 0 0 0 0 Aug. 8, 1990
PO22 0 0 0 0 Aug. 8, 1990
FO28 0 0 0 2,418 Aug. 8, 1990
PO44 0 0 0 0 June 8, 1989
PO54 o] 0 0 4 Aug. 8, 1990
PO64 0 0 0 2 June 8, 1989
PO70 0 0 0 0 Aug. 8, 1990
PO75 0 0 0 5 Aug. 8,1990
P093 o o 0 0 May 8, 1992
P109 0 0 0 0 Aug. 8, 1990
U006 0 0 0 0 Aug. 8, 1990
Uo7 o 0 750 8 Aug. 8, 1990
uoo8 0 0 0 0 Aug. 8, 1990
ua | 0 0 0 0 Aug. 8,1990
uo14 0 0 0 210 Aug. 8, 1990
U020 0 0 0 0 Aug. 8,1990
uo21 o] 0 0 17 Aug. 8, 1990
w023 0 0 8 0 Aug. 8, 1990

U035 o o 0 0 Aug. 8, 1990

uos8 0 0 0 2 Aug. 8, 1990

U059 0 0 0 0 June §, 1989

U092 0 0 0 0 Aug. 8, 1990
U113 0 0 0 0 Aug. 8, 1990
U119 0 0 0 1 Aug. 8, 1990
ui22 0 o 0 L Aug. 8, 1990
U133 0 0 10 10 Aug. 8, 1990

P —
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Tabl e B*cont.

WASTE HANDLI NG METHOD, 1990 = = = 1

WASTE AMOUNT RECEI VED AMOUNT SOLVENT CHEM CAL
CODE GENERATED FROM OFFSI TE TREATED OFFSI TE I NCI NERATI ON RECOVERY TREATMENT

U147z 156 (0] 156 51 (o)
ulis54 15042 13223 2241 151 o 0
U197 1 1 o o] (o] 0
U201 1919 151 1768 25 0 120
u213 2248 1 2247 19 o (0]
U219 24 (0] 24 9 (o] (0]
u221 1 0 1 1 0 0
u223 63 0 63 60 (0] 0
U236 1178 (0] 1178 (0] (0] °
U238 15 0 15 14 0 0
u240 240 (¢} 240 200 (0] [0}
u246 12 0 12 12 o 0
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Tabl e B"cont.

WASTE HANDLI NG METHOD, 1990 (cont.)

WASTE LAND OTHER OTHER EFFECTI VE
CODE DI SPOSAL RECOVERY TREATMENT STORAGE DATE
uLaz 0 0 (o] 105 Aug. 8, 1990
U154 o} 0 0 2,090 Aug. 8, 1990
U197 0 o] o] 0 Aug. 8, 1990
U201 1,340 0 250 23 Aug. 8, 1990
U213 0 2,062 0 166 Aug. 8, 1990
U219 0 o} 0 15 Aug. 8, 1990
U221 o] o] 0 0 Aug. 8, 1990
U223 0 0 0 3 Aug. 8, 1990
U236 0 1,178 0 0 Aug. 8, 1990
U238 0 0 0 1 Aug. 8, 1990
U240 0 0 o] 40 Aug. 8, 1990
U246 0 0 0 0 Aug. 8, 1990

*Waste8 from generators producing > 2200 | bs per nonth only

(a) F5 wastes have both concentration and technol ogy based requirenents
depending on the constituent. See text for nore detail
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FYMe G| Hazardous Vstes Generated in North Carolind™™90 Wth Miltiple Choices for Required Technol og;

WASTE
CODE

poe!
ign. gases

pool
POCS
PO06
P105
P108

[ARRSR Y GRS

uca
U003
ua o
U055
U056
uo57
U091
U095
U103
uli4
U123
uliz4
ul2e6
U135
U191
U218
u222
U248

AMOUNT
GENERATED

oo 37,573
RESSIINMESE

80
25
25

2533

- KS»KKew?r Amn

702

160
17

340

99

40
90

16

40

RECEI VED
FROM COFFSI TE

2,310

o o o O o

O 0000 o0 o0 = K oo

N
o

o o o o

AMOUNT

TREATED OFFSI TE

35,263

80
25
25

2533

NNNN 23

655

160

340

109

40
90

16

40

VASI £ HANDLI NG METHOD, 1990

I NCI NERATI ON

8,852

25

2,530

655

160

5 N - O N O O

O O O o O ON

SOLVENT
RECOVERY

o

O o o O o

O 0O OO OO OO 0O o O oo oo o o o

CHEMCAL 1

TREATMENT

12604 I

(]

o) =@ o o O

O 0O 0O 0OOO0O OO 0O O o o o o o o o

A

A" TMTM |
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Table C-1”ont.

WASTE HANDLI NG METHQOD, 1990 (cont.)
WASTE LAND OTHER OTHER

CODE DI SPOCSAL RECOVERY TREATMENT

poa
ign. gases

pool
POOS5
PO0O6
P105
P108

o O O O O o

O O O o

uod

U003
ua o
U055
U056
U057
U091
U095
U103
ulii4
U123
uli24
Ul26
b
U218
u222
u248

OOOOOOOOOOOOOOOOOO§

O 0o O OO0 Oo OO0 oo o0 o0 o oo
O 0O O O OO 0o o 0o oo o o o oo

(a) The order of the treatments does not reflect a preference by EPA

STORAGE

-~ O O O O O 0= =Ww

339

91

40
90

16

40

REQUI RED

TREATMENT (a)

. I NCI N FSUBS/ RORGS

I NClI N/ FSUBS
I NCI N/ FSUBS
I NCI N/ FSUBS
I NCI N/ FSUBS

| NCI N FSUBS CHOXDI CHRED
| NI CHOHD CHRED

I NCI N/ FSUBS
I NCI N/ FSUBS
I NCI N FSUBS
I NCI N/ FSUBS
I NCI NV FSUBS
I NCI N FSUBS
I NClI N/ FSUBS

I NCI N FSUBS/ CHOXD/ CHRED

I NCI N/ FSUBS
I NCI N FSUBS
I NCI NV FSUBS
I NCI N FSUBS

I NCI N/ FSUBS/ CHOXD/ CHRRD
I NCI N/ CHOXD/ CHRED

I NCI N FSUBS
I NCI N/ FSUBS

CHOXDY VETOX/ | NCI N

(b) The treatment codes are as fol | ows: INCINEIncineration; FSUBS=fuel substitution; CHOXD= chem cal

oxi dation; CHRED=chem cal reduction; WETOX=wet air oxidation; RORGS=organic recovery

EFFECTI VE
DATE

June 8, 1989
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990

Aug 8, 1990
Aug 8, 1990

Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
Aug 8, 1990
June 8, 1989
Aug 8, 1990
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WASTE
CODE GENERATED

D012
D013
DO 14
D016

Foi ca)’
KOoF"*

K083
KO85
K086
Kl a

K102

P020
P048
POS50
PO77
P089

,,,,,,,,,,,

sk uf

rabl e D-1 Hazardous Wastes Generated m North

AMOUNT RECEI VED

FROM OFFSI TE

AMOUNT
TREATED CFFSI TE

1 0 1

50 0 50

2,120 0 2,120

2 0 2

"36, 223347 413 26, 666377
*18) 100698 erAS 18"0941719"

5, 788, 750 30,510 5,792, 550

46, 799 0 46,799

1,064, 100 338, 400 700, 050

39, 400 8,000 31, 400

125, 900 2,700 125,800

269, 441 0 ' 269, 441

3 0 71

10 0 10

2 0 3

1 0 1

4 0 4

452" 98r 0 45, 987

2 2 0

1 0 1

98, 531 6 98,525

24,588 200 26, 169

327 0 327

829 1 828

20, 000 0 20,000

10 0 10

7,524 0L 8,073

22, 161 2,100 21,860

3,800 0 3,800

11,618 5,000 6,618

12 3 9

Carol ntiiSNY0 that BDAT* was Based hi Incineration (Ibs)**

WASTE HANDLI NG METHOD 1990

OTHER

| NCI NERATI ON LANDFI LL STORAGE Tk EATMENT
1 0 0 0

10 0 40 0

0 0 2120 0

2 0 0

888 T 319651776 2: 392°63h 18,413, 646
73317 93r "t 4NMY 620" g 0271760
3,843 0 0 5,757,707

0 16,799 0 0

0 0 0 700, 050

0 31,400 0 0

0 125,800 0 0

B 06 360 0 Y "0
0 0 71 0

10 0 0 0

1 0 2 0

1 0 0 0

4 0 0 0

7 452, 980 ang R

0 0 0 0

0 0 0 1

0 0 113 9,412

2%, 169 0 0 0

0 0 327 0

420 0 408 0

0 0 0 20,000

0 0 10 0

2,780 0 5,281 1

0 0 17,610 4,250

0 0 380 0

1 0 17 6, 600

9 0 0 0

EFFECTI VE
DATEof LDR

August 8, 1990
August 8, 1990
August 8, 1990

August 8, 1990

August 8, 1990
August 8, 1968

August 8, 1990
August 8, 1990
August 8, 1988
August 8, 1992
August 8, 1992
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
June 8, 1989
June 8, 1989
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
June 8, 1989
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
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WASTE

uo60
uo61
U066
uo67
U069
uo70
uo71
uo72
uo75
uo77
uo78
uo8so
uo81
U102
U107
U108
uii2
uliv
U127z
U129
U138
U140
U142
ul44
U158
U159
ulel
U162
Ul65

AMOUNT

GENERATED FROM OFFS1TH TREATED OFFSI TE

6, 386, 340
5, 848, 200
16

227

124

13

20

3

55

41, 465
751

25, 688

25
28, 359
10

1,369
60

52
71
33

61

12,495

45,775
471
46

178, 374

RECEI VED

© O © OO0 h~MOOOOoOOo

466

O © ~ O 0O 0O OO0 o0 o

w
O O w

1,231
83

459

AMOUNT

6, 386, 340
5, 848, 200
16

227

124

9

20

3

161

80, 355
751

26,422

25

28, 359
10

1,369
60

117

71

(0]

2

61
13,554
45, 692
1,013
46

178, 379

Tabl e D-Wont .

I NCI NERATI ON

o

90
16
227
113

20

161
515
751

3,611

25
28, 351

40
23

O O~ N O

800
554

31

WASTE HANDLI NG METHOD 1990

LANDFI LL

6, 386, 340
5, 848, 110

O O O O O O o o o

[
-
o
o
o

O O 0O O 00O © oo oo oo

36, 000

OTHER

STORAGE TREATMENT

43

13, 554
84
459
45

178, 348

© O 0O 0O O O o o o

~
©
[ee)
SN
o

© OO OO0 0O O o oo oo o oo

[o°)
©
o
@

© O O

EFFECTI VE
DATHof LDR

August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
June 8. 1989
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
June 8, 1989
June 8, 1989
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
August 8, 1990
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WASTE
CODE

U169
U185
u188
U196
U210
U211
U220
U225
U226
u227
U228
U239

1 W40

AMOUNT
GENERATED

14,309
321
117, 635
1,152
90, 945
512
733, 259
50

187, 549
10
2,920
514, 157
240

RECEI VED

14
(o]

1,258

12

105, 857

405

9, 760

Best Demonstrated Available Technol ogy
** \Wste fromgenerators producing >2200 pounds per month

(a) FOO5 wastes have hoth concentration based requirements and technol ogy based fequirenents
depending on the constituent present. See text for more detail.

AMOUNT

FROM OFFSI TE TREATED OFFSI TE

14,579
321
116, 377
2,257
90, 945
500
627,402
48
187,152
10
2,920
504, 489
240

Tabl e D-"ont .

1 INCI NERATI ON

14,570
321
1,460
2,241
200
30
1,263
13
2,930
10

o}
87,201
200

WASTE HANDLI NG METHOD 1990

storace  TREATVENT |

LANDFI LL

O o o o

87,840
(0]

598, 970
(0]

183, 000
]
(0}
407, 080
(0]

9

[0}
112, 585
16
2,905
470
280
35
1,222
(o]
2,920
9, 308
40

EFFECTI VE
DATEof LDR.
August 8, 1990
August 8, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
August 9, 1990
9,

August 1990

Augist 9, 1990

l
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"abl e E-1 Hazardous Wastes Generated in North Caroliiuri21990 with Deactivation as Required Treatnent (lhs)*

WASTE HANDLI NG METHOD, 1990 1
WASTE AMOUNT RECEI VED AMOUNT

CHEM CAL
CODE GENERATED FROM OFFSI TE SHI PPED OFFSI | E I NCI NERATI ON TREATMENT
Al other
DOd (a) 24,432, 228 10, 963, 066 14, 158, 765 4,065, 472 310, 078
DO02 7,090, 666 2,009, 274 5, 289, 679 44, 454 595, 603
DO03 1, 464, 405 1,284,334 232,753 19,614 26, 090
HANDLI NG METHOD, 1990 1
WASTE L AND RESOURCE OTHER EFFECTI VE '
CODE DI SPOCSAL RECOVERY TREATMENT STORAGE DATE
Al other
DOO (a) 169, 406 5,344,191 1, 915, 602 2,354,016 Aug. 8, 1990
DO02 394, 858 422,126 3,531, 299 301, 339 Aug. 8, 1990
D003 2,375 1,983 67,103 115, 588 Aug. 8, 1990

Fast es fromgenerators producing > 2200 |hs per month
(a) DOO wastes excluding ignitable compressed gases.
See Apphidix B for ignitable compressed gases subcategorjr.
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st es Covered by Land Disposal Restrictions
not Generated in North Carolina in 1990

Wastes with Incineration as Required Treatnent

FO24 U014
FO39 U015
KO25 U026
KO26 U033
KO39 U034
KO48 U038
KO49 U041
KO50 U042
KO51 U046
KO52 U049
POO2 U062
POO7 UO73
POOS U074
PO13 U087
PO14 U093
PO17 U097
PO18 U | O
PO23 Ul1l6
PO26 U130
PO27 U132
PO34 U143
PO40 U148
PO41 U149
PO42 U150
PO043 U153
PO45 U156
PO46 U163
PO47 Ulc4
PO49 U167
PO57 U168
PO58 Ul71
PO62 U173
POG65 U176
PO66 U177
PO67 U178
PO69 U184
PO72 U191
PO82 U193
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el MANMNNSSSANSNANN

stes with Incineration as Required Treatment (cont.)

P0O84 ul1o4
PO85 U200
P0O92 U202
P0O95 U206
PHI U234
P116 U237
P118 u244

Wstes with Incineration as One of Required Treatments

PO31 CHOXD/ VETOX/ | NCI N
P033 CHOXD/ VETOX/ | NCI N
PO06 | NCI NV CHOXD/ CHRED
P096 | NCI N CHOXD/ CHRED
U189 | NCI N CHOXD/ CHRED
U249 | NCI N CHOXD/ CHRED

K027 DSrCl N FSUBS U064
K113 | NCI N FSUBS U085
K114 1 NCI N FSUBS U089
K115 | NCI N FSUBS U090
K116 | NCI N FSUBS U094
P088 | NCI N FSUBS U125
P102 | NCI N FSUBS U166
U016 | NCI N FSUBS U182
U053 | NCI N FSUBS U186

P009

I FSUBS/ CHOXDY CHRED U096
PO68 |

I

I

FSUBS/ CHOXDY CHRED U098

NCI N
NCI N
II:I/V FSUBS/ CHOXDY CHRED U099
N

|
P081

NC|
P112 | NCI N FSUBS/ CHOXD/ CHRED U109

U023 1 NG N FSUBS/ CHOXDY CHRED U160
U086 | NCI N/ FSUBS/ CHOXDY CHRED

DO nsr Cl N FSUBS/ RORGS

| NCI N/ FSUBS
| NCI N/ FSUBS
I NCI N FSUBS
I NCI N/ FSUBS
| NCI N/ FSUBS
I NCI N FSUBS
| NCI N FSUBS
I NCI N/ FSUBS
I NCI N FSUBS

| NCI
| NCl
| NC|
| NC|
| NCI

N

N
N
N/
N

FSUBS/ CHOXDY CHRED
FSUBS/ CHOXDY CHRED
FSUBS/ CHOXDY CHRED
FSUBS/ CHOXD/ CHRED
FSUBS/ CHOXD/ CHRED

\stes with Incineration Based Concentration Standards

D015 PO59
D017 POGO
F005 PO71
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Wastes with Incineration Based Concentration Standards fcont.)

FO10 PO97
FO11 P101
FO12 PI 10
FO24 P123
FO25 U005
KOO9 U018
KO10 U022
KO11 U024
KO13 U025
KO14 U027
KO15 U030
KO16 U043
KO17 U047
KO18 U050
KO19 U063
KO20 U068
. K021 U076
KO22 U079
KO23 U082
KO24 U083
KO28 U084
KO29 U088
KO30 U101
KO32 U105
KO33 U106
KO34 U109
KO35 Ul ||
KO36 U118
KO37 U120
KO38 uUl21
KO40 U128
KO41 U131
KO42 U137
KO43 Ul41l
KO46 Ul45
KO48 Ul46
KO49 Ul52
KO50 U155
KO51 U157
KO52 U172
KO73 Ul74
KO87 U179
KO93 U180
KO94 Ul81
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Wastes with Incineration Based Concentration Standards (cont.)

KO95 U183
KO96 U187
KO97 U192
KO98 U203
K105 U207
POO4 U208
PO24 U209
PO37 U235
PO39 U243
PO47 U247
PO51

Wastes Wth Deactivation as Required Treatment

K044
K045
K047
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