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EXECUTIVE SUMMARY

The Hazardous and Solid Waste Amendments Act (HSWA), enacted on
November 8, 1984, amended the Resource Conservation and Recovery Act
(RCRA) of 1976. Pursuant to HSWA, section 3004(g) of RCRA requires the
U.S. Environmental Protection Agency (EPA) to promulgate regulations that
restrict the land disposal of hazardous wastes beyond specified dates.
Under section 3004(m) of RCRA, the Agency is required to set "levels or
methods of treatment, if any, which substantially reduce the likelihood
of migration of hazardous constituents from the waste so that short-term
and long-term threats to human health and the environment are
minimized.” As specified in the promulgated regulatory framework for
implementing the land disposal restrictions, these "treatment standards"”
are based on the performance of the best demonstrated available

technology (BDAT) for a waste.

Consistent with section 3004(m) of RCRA, EPA is proposing treatment
standards based on the best demonstrated available technology (BDAT) for
characteristic ignitable wastes (D00l1), characteristic corrosive wastes
(D002), characteristic reactive wastes (D003), and P and U wastes
containing reactive listing constituents. Compliance with these BDAT
treatment standards is a prereqﬁisite for the placement of these wastes
in units designated as land disposal facilities.

Wastes that are hazardous because they exhibit a hazardous
characteristic are no longer considered hazardous if they are treated so
that they no longer exhibit any of the characteristics. It is important
to point out that treatment of any ignitable, corrosive, or reactive
wastes must remove all of the hazardous characteristics of the waste.
For example, ash residues from the incineration of an ignitable waste
will no longer be ignitable, but may exhibit the characteristic of EP

toxicity for metals (because the metals concentrate in the ash) even
though the
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waste may not have been EP toxic prior to incineration; this residue may
therefore require further treatment. Note that if the characteristic
waste or the residual is mixed with a listed hazardous waste, it is
considered to be a hazardous waste even if treated to remove all
characteristics, and it must meet any standards set for the listed

hazardous waste.

EPA may establish treatment standards either as a specific , treatment
technology or as a performance level of treatment monitored by measuring
the concentration levels of the hazardous constituents in the waste,
treatment residual, or extract of the waste. EPA prefers to establish
treatment standards as performance levels; however, because of the
diversity of constituents present in wastes that can be classified as
D001, D002, and D003, the Agency has been unable to identify a list of
constituents that could be used to regulate these wastes. In addition,
there are no EPA-approved analytical methods for most of the P and U
reactive listing constituents. Therefore, EPA is proposing specific
treatment technologies as BDAT treatment standards for D001, DOO2, some
subcategories of D003, and P and U wastes containing reactive listing
constituents. For the D003 Reactive Cyanide Subcategory waste code, EPA
is proposing performance level treatment standards for cyanide in
wastewaters and nonwastewaters, since this BDAT list constituent is
consistently present at treatable concentrations in the waste and
treatment performance data and analytical methods are available for this

constituent.

Because of the nature of the subcategories of these DOO1l, D002, or
D003 wastes, the Agency is not distinguishing wastewater versus
nonwastewater standards in all cases. Sometimes this is because there is
no way to physically distinguish one from the other (e.g., D00l compressed
gases are neither wastewaters nor nonwastewaters), or sometimes it is
prudent to apply the same technology to both wastewaters and

nonwastevaters. In other cases, only nonwastewater or only wastewater
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standards are proposed for subcategories of these characteristic wastes.
For the purpose of determining the applicability of the treatment
standards, wastewaters are defined as wastes containing less than

1 percent (weight basis) total suspended solids* and less than 1 percent
(weight basis) total organic carbon (TOC). Wastes not meeting this

definition must comply with the treatment standards for nonwastewaters.

EPA has determined that wastes defined as DOOl represent four
treatability groups based on chemical and physical composition: the
Ignitable Liquids Subcategory, the Ignitable Compressed Gases
Subcategory, the Ignitable Reactives Subcategory, and the Oxidizers
Subcategory. Treatment standards for all DOOL wastes are presented in
Table 1 at the end of this section.

The Agency has determined that D002 wastes may belong to an Acid
Subcategory, Alkaline Subcategory, or an Other Corrosives Subcategory.

Treatment standards for the D002 subcategories are shown in Table 2.

For D003, EPA has concluded that there are five treatability groups:
Reactive Cyanides Subcategory, Reactive Sulfides Subcategory, Explosives
Subcategory, Water Reactives Subcategory, and Other Reactives Subcategory.
Table 3 presents treatment standards for the five D003 subcategories.

The Agency has determined that wastes with reactive P and U listing
constituents can be divided into four treatability groups: incinerable

* The term "total suspended solids" (TSS) clarified EPA’'s previously used
terminology of "total solids" and "filterable solids." Specifically,
total suspended solids is measured by Method 209c (Total Suspended
Solids Dried at 103 to 105°C) in Standard Methods for the
Examination of Water and Wastewater, 16th Edition (APHA, AWWA, and WPCF
1985),
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reactive organic and hydrazine derivatives, other incinerable inorganics,
fluorine compounds, and recoverable metallics. Shown in Table 4 are the
treatment standards for the P and U wastes containing reactive listing

constituents.

This background document presents the Agency’s technical support for
selecting and developing the treatment standards for D001, D002, DOO3,
and P and U wastes containing reactive listing constituents. It is
organized into five chapters. Each chapter is arranged in four seccioﬁs,
with the exception of the reference chapter. Section 1 of each chapter
presents waste-specific information such as the waste-
generating processes and waste characterization. The industries that
will be affected by the land disposal restrictions for the specific
characteristic waste are described in Section 2. The applicable
technologies that can be used to treat the waste are discussed in
Section 3. Section 4 identifies the best demonstrated available

technology.

The BDAT program and EPA’'s promulgated methodology are more
thoroughly described in two additional documents: Methodology for
Developing BDAT Treatment Standards (USEPA 1988a) and Generic Quality
Assurance Project Plan for Land Disposal Restrictions Programs (BDAT)
(USEPA 1987a). The petition process to be followed in requesting a
variance from the BDAT treatment standards is discussed in the

methodology document.
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TABLE 1 BDAT TREATMENT STANDARDS FOR DOO1

IGNITABLE LIQUIDS SUBCATEGORY
BASED ON 261.21(a)(1l)

INCINERATION, FUEL SUBSTITUTION,*
OR RECOVERY AS METHODS OF TREATMENT

IGNITABLE COMPRESSED GASES SUBCATEGORY
BASED ON 261.21(a)(3)

RECOVERY OR INCINERATION* OF VENTED** IGNITABLE
GASES AS METHODS OF TREATMENT

IGNITABLE REACTIVES SUBCATEGORY
BASED ON 261.21(a)(2)

DEACTIVATION AS A METHOD OF TREATMENT

OXIDIZERS SUBCATEGORY
BASED ON 261.21(a)(4)

DEACTIVATION AS A METHOD OF TREATMENT

* - Incinerators must comply with 40 CFR, 264 Subpart O or 265 Subpart 0,
'Fuel substitution units must be in compliance with 40 CFR Part 266
Subpart D.

*% . Ignitable gases may be vented directly into an incinerator or vented
into a suitable adsorbent prior to incineration. Alchough the
gases, once vented, are no longer compressed in a cylinder, the
Agency does not consider that treatment has occurred until the
ignitable gas has been incinerated. Adsorption of the ignitable gas
into either a solid or liquid adsorbent is typically a reversible
physical process. Thus, the ignitable chemical has not been
destroyed.
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TABLE 2 BDAT TREATMENT STANDARDS FOR D002
ACID SUBCATEGORY
261.22(a)(1)

NEUTRALIZATION WITH BASES TO: 6< pH <9 AS INSOLUBLE SALTS
OR RECOVERY AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR D002
ALKALINE SUBCATEGORY
261.22(a) (1)

NEUTRALIZATION WITH ACIDS TO: 6< pH <9 AS INSOLUBLE SALTS
OR RECOVERY AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR D002
OTHER CORROSIVES
261.22(a)2

DEACTIVATION TO: SAE 1020 STEEL CORROSION RATE
<6.35 mm/yr AS A METHOD OF TREATMENT
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TABLE 3 BDAT TREATMENT STANDARDS FOR D003

REACTIVE CYANIDES SUBCATEGORY
BASED ON 261.23(a)(5)

[Nonwastewaters]
Maximum for any
Regulated ‘ Total Composition
Constituent (mg/kg)
Cyanides (Total) ... . i ittiiinrinnreonannes 110
Cyanides (Amenable)  ........... i iiiinnnens. 9.1

REACTIVE CYANIDES SUBCATEGORY
BASED ON 261.23(a)(5)

[Wastewaters]
Maximum for any
Regulated Total Composition
Constituent (mg/1)
Cyanides (Total) = .......cievirnrnonnenncnnnns 1.9
Cyanides (Amenable) ............. R PR 0.10

REACTIVE SULFIDES SUBCATEGORY
BASED ON 261.23(a)(5)

ALKALINE CHLORINATION, CHEMICAL OXIDATION, OR
INCINERATION* FOLLOWED BY PRECIPITATION TO
INSOLUBLE SULFATES AS METHODS OF TREATMENT

EXPLOSIVES, WATER REACTIVES,
AND OTHER REACTIVES SUBCATEGORIES
BASED ON 261.23(a)(6), .261.23(a)(2) THROUGH (4),
AND 261.23(a)(1), RESPECTIVELY

DEACTIVATION AS A METHOD OF TREATMENT

* - Incinerators must comply with 40 CFR.264 Subpart O or 265 Subpart O,
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TABLE 4 BDAT TREATMENT STANDARDS FOR P AND U WASTES
CONTAINING REACTIVE LISTING CONSTITUENTS

BDAT TREATMENT STANDARDS FOR P009, P068, P081, Pl112, U023,
U086, U096, U098, U099, U103, U109, U133, AND U160
[Wastewaters]

INCINERATION* OR CARBON ADSORPTION AS A METHOD

BDAT TREATMENT STANDARDS FOR P009, P068, PO81, P1l12, U023,
U086, U096, U098, U099, U103, U109, U133, AND Ul60
[Nonwastewaters)

THERMAL DESTRUCTION AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR
PO06, P096, P105, P122, U135, U189, AND U249
[Wastewaters]

CHEMICAL OXIDATION FOLLOWED BY PRECIPITATION TO
INSOLUBLE SALTS AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR
P00O6, P096, P105, P122, U135, U189, AND U249
[Nonwastewaters]

THERMAL DESTRUCTION AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR P056 AFMN Ul34
[Nonwastewaters and Wastewaters])

SOLUBILIZATION IN WATER FOLLOWED BY
PRECIPITATION AS CALCIUM FLUORIDE;
OR RECOVERY AS METHODS OF TREATMENT

BDAT TREATMENT STANDARDS FOR P015, PO73, AND P087
[Nonwastewaters and Wastewaters)

RECOVERY AS A METHOD OF TREATMENT

* - Incinerators must comply with 40 CFR 264 Subpart 0 or 265 Subpart 0.
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1. CHARACTERISTIC IGNITABLE WASTES (D001)

According to 40 CFR 261.21, there are four criteria for defining a
waste as a DOOl Ignitable Waste. Paraphrasing these criteria, a waste
can be a DOOl waste if (1) it is a liquid with a flash point less than
140°F; (2) it is an ignicable compressed gas; (3) it is not a liquid
and is capable of causing fire through friction, absorption of moisture,
or spontaneous chemical changes and, when ignited, burns vigorously and

persistently; or (4) it is an oxidizer. -

Although some D001 wastes may exhibit characteristics of more than
one criterion, EPA determined that these four criteria translate directly
into four treatability groups for DOOl wastes. The first treatability
group is classified as the Ignitable Liquids Subcategory. The second
treatability group is classified as the Ignitable Compressed Gases
Subcategory. The third treatability group is classified as the Ignitable
Reactives Subcategory. The fourth treatability group is classified as
the Oxidizers Subcategory.

1.1 Haste Characterization

Because of the variation of wastes classified as D001, it is not
possible to characterize every individual DOOl waste stream. Therefore,
the Agency based its BDAT development for DOOl wastes on a generalization
of waste characterization for each subcategory listed above. Tables A-1
and A-2 in Appendix A present some waste characterization for the
RCRA-permitted facilities that generated DOO1l wastes and D001 wastes
mixed with other RCRA-listed and characteristic wastes, respectively.
This information has been gathered from the 1986 National Survey of
Hazardous Waste Treatment, Storage, Disposal, and Recycling Facilities
(TSDR Survey); confidential business information is not included.

1-1
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1.1.1 Ignitable Liquids Subcategory

These wastes are lig ids that at a temperature, referred to as the
flash point, of 140°F or less give off a vapor sufficient to form an
ignitable mixture with the air near the surface of the liquid or
containment vessel. For the purposes of the official shipping
regulations, the flash point is determined by the Tagliabue open-cup
method (ASTM D1310-63).

The majority of all DOO1l wastes generated can be identified as
ignitable liquids. Most of these ignitable liquid wastes are primarily
organic liquids. The major organic constituents in these wastes are
volatile, flammable hydrocarbons or oxygenated hydrocarbons that provide
the characteristics of ignitability to the waste (i.e., a flash point of
less than 140°F). Some D001l Ignitable Liquids have been shown to
contain organic constituents that are also constituents in F001-F005

waste solvents. These constituents include the following:

Acetone Isobutanol

n-Butyl alcohol Methanol

Carbon disulfide Methyl ethyl ketone

Carbon tetrachloride Methyl isobutyl ketone

Chlorinated fluorocarbons Methylene chloride

Chlorobenzene Nitrobenzene

Cresols Pyridine

Cresylic acid Tetrachloroethylene

Cyclohexanone Toluene

1,2-Dichlorobenzene Trichloroethylene

Ethyl acetate 1,1,1-Trichloroethane

Ethyl ether 1,1,2-Trichloro-1,2,2-trifluoroethane

Ethylbenzene Trichlorofluoromethane
Xylene

Other wastes in the subcategory may contain unlisted solvents, paint
thinners, degreasing compounds, byproduct liquids, contaminated oils,
petroleum distillates, lacquers, varnishes, and contaminated fuels. The
characterization data for wastes in this subcategory are shown on

Table A-3 located in Appendix A.

1-2
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1.1.2 Ignitable Compressed Gases Subcategory

D001 wastes in the Ignitable Compressed Gases Subcategory are those
wastes that meet the definition of an ignitable compressed gas according
to 49 CFR 173.300. By definition, the term "ignitable compressed gas"
designates (1) any material or mixture having in the container an
absolute pressure exceeding 40 psi at 70°F or, regardless of the
pressure at 70°F, having an absolute pressure exceeding 104 psi at
130°F, or (2) any liquid flammable material having a vapor pressure
exceeding 40 psi at 100°F as determined by ASTM Test D-323, For each

of the above cases, any one of the following must also occur:

1. Either a mixture of 13 percent or less (by volume) with air forms
a flammable mixture or the flammable range with air is wider than
12 percent, regardless of the lower limit. These limits should.
be determined at atmospheric temperature and pressure. The
method of sampling and test procedures must be acceptable to the
Bureau of Explosives and approved by the Director, OHMT.

2. Using the Bureau of Explosives' Flame Projection Apparatus,* the
flame projects more than 18 inches beyond the ignition source
with valve opened fully, or the flame flashes back and burns at
the valve with any degree of valve opening.

3. Using the Bureau of Explosives’ Open Drum Apparatus,* there is
any significant propagation of flame away from the ignition

source,

4. Using the Bureau of Explosives’ Closed Drum Apparatus,* there is
any explosion of the vapor-air mixture in the drum.
The physical characteristics of wastes in this subcategory could be
described as a discarded cylinder containing the compressed gas. The
Agency believes that generators of byproduct gaseous wastes generated

during a process generally flare these gases to destroy them and do not

* A description of the Bureau of Explosives’ Flame Projection Apparatus,
Open Drum Apparatus, Closed Drum Apparatus, and method tests can be
obtained from the Bureau of Explosives.
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place the waste gases in containers. Therefore, the majority of these
wvaste containers will probably be empty containers containing gas
residues of the containerized gases that were used in a process, rather
than generated during a process. Containerized gases that might be used
in a process and disposed of in a container would include acetone,

oxygen, methane, and hydrogen.
1.1.3 Ignitable Reactives Subcategory

By definition in 40 CFR, these nonliquid wastes are capable of
causing fire through friction, absorption of moisture, or spontaneous
chemical change. Furthermore, when these wastes are ignited, they burn
vigorously and persistently. Based on these physical waste descriptioms,
there appéars to be an overlap of this D00l subcategory with certain D003
reactive wastes. However, a close examination of the definitions in
261.21(a)(2) for ignitable wastes and 261.23(a)(2), (3), and (6) for
reactive wastes reveals the distinction. The key difference is found in
the phrase for ignitable wastes "...when ignited, burns vigorously and
persistently.” This phrase implies that the hazard is due primarily to
the ignition potential rather than to the extreme reactivity,

D001 Ignitable Reactives are generated on a sgoradic basis and
generally in low volumes. These wastes are primarily inorganic
nonwastewaters or other wastes containing reactive materials. Ignitable
reactives include materials such as reactive alkali metals or metaloids
(such as sodium and potassium) and carbide slags. These wastes are very
reactive with water and can ignite because of the generation of gases and
heat from the reaction with water. Other ignitable solids in this
subcategory include metals such as magnesium and aluminum that, when
finely divided, can vigorously react with oxygen in the air if they are
ignited under certain conditions. Zirconium fines that are pyrophonic
(i{.e., that cau 2 fire through friction) have also been included in this
DOO1 subcategory.

1-4
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1.1.4 Oxidizers Subcategory

These wastes must meet the definition of an oxidizer according to
49 CFR 173.151, which says "an oxidizer is a substance such as a
chlorate, permanganate, inorganic peroxide, or a nitrate, that yields
oXygen readily to stimulate the combustion of organic matter." DOOl
wastes in the Oxidizers Subcategory are primarily inorganic. These
include wastes such as waste nitrates, peroxides, perchlorates, and
permanganates. The available characterization data for the Oxidizers

Subcategory are shown on Table A-4 located in Appendix A.

1.2 Industries Affected

Because of the diversity of industries generating DOOl wastes, the
Agency will not attempt to describe every industry that generates
characteristic ignitable wastes. The following are brief summaries
describing by subcategory the industries that will be most affected by
the land disposal ban of D00l wastes. Tables A-l and A-2 in Appendix A
pPresent industrial descriptions for RCRA-permitted facilities that
generate D001 wastes and DOpl wastes mixed with other RCRA-listed wastes,

respectively.
1.2.1 Ignitable Liﬁuids Subcategory

As stated previously, the majority of all DOOl wastes that are
generated can be identified as ignitable liquids. These wastes are
generated by almost every industry and represent a significant proportion
of all hazardous wastes. They include wastes such as solvents,
degreasing compounds, and byproduct liquids, i.e., wastes that can be
generated by most industries. Industries generating D00l Ignitable
Liquids include: petroleum refining, producers of plastics and resins,

1.5
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paints and allied products, plating and polishing, motor vehicle parts
and accessories, electronic equipment, agricultural chemicals, wood

household furniture, pressed and blown glass, and commercial printing

(USEPA 1988e) .
1.2.2 Ignitable Compressed Gases Subcategory

The chemicals industry uses compressed gases as reactants in chemical
processes. Additionally, many industries use containerized gases for
heating and welding purposes. The Agency has identified only three
generators of gases classified as D00l wastes. The standard industrial
classifications (SIC) for the generators are manufacturing industries,

conveyors and conveying machinery, and general chemical manufacturing

(USEPA 1988e).
1.2.3 Ignitable Reactives Subcategory

The chemicals industry, specifically the nonferrous metals chemicals
industry, generates most of the wastes in this subcategory. The Agency
has identified only three facilities as potential generators of wastes in
the DOO1 Ignitable Reactives Subcategory. The industries include
producers of semiconductors and related devices, producers of power

driven hand tools. and the Department of Energy (USEPA 1988e).

1.2.4 Oxidizers Subcategory

Most of these wastes are generated by the chemicals industry as spent
oxidizing solutions or byproducts. The Agency has information indicating
that the Department of Defense generates D001l Oxidizer Wastes from
treatment by open burning or open detonation of waste propellants. Other
potential generators for these wastes include the chemicals and allied

products industries and manufacturers of fertilizers.
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1.3 Applicable/Demonstrated Technologies

This section describes the applicable and demonstrated treatment
technologies pertinent to the treatment of D00l wastes and current
management practices for these wastes. To be applicable, a technology
must theoretically be usable to treat the waste in question or a similar
waste. To be demonstrated, the technology must be employed in full-scale

operation for the treatment of the waste in question or of a similar

waste.

Most generators of DOOl wastes are currently performing some form of
treatment, since ignitable wastes are already restricted from placement
in surface impoundments, waste piles, land treatment units, and landfills
according to 40 CFR 264.229, 264.256, 264.281, and 264.312,
respectively. The following is paraphrased from the Code of Federal

Regulations (CFR) for disposal requirements for ignitable wastes:

Ignitable waste must not be placed in a surface impoundment,
waste pile, land treatment unit, or landfill, unless the

following conditions are met:

. The waste is treated, rendered, or mixed before or
immediately after placement in the impoundment so that the
resulting waste, mixture, or dissolution of material no
longer meets the definition of ignitable waste.

¢ The owner or opérator of a facility that treats, stores,
or disposes of ignitable waste takes precautions to prevent
reactions that generate extreme heat or pressure, fire or
explosions, or violent reactions; produce uncontrolled toxic
mists, fumes, dusts, or gases in sufficient quantities to
threaten human health or the environment; produce
uncontrolled flammable fumes or gases in sufficient
quantities to pose a risk of fire or explosions; damage the
structural integrity of the device or facility; or threaten
human health or the environment through other like means.
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e The waste is managed in such a way that it is protected
from any material or conditions that may cause it to ignite
or react.

In addition, a surface impoundment can be used to dispose of

ignitable wastes solely for eﬁergencies. Also, ignitable wastes

in containers may be landfilled without meeting the above
criteria if the wastes are disposed of in such a way that they
are protected from any material or conditions that may cause
them to ignite. At a minimum, ignitable wastes must be disposed
of in nonleaking containers that are carefully handled and
placed so as to avoid heat, sparks, rupture, or any other
condition that might cause ignition of the wastes; must be
covered daily with soil or other noncombustible material to
minimize the potential for ignition of the wastes; and must not
be disposed of in cells that contain or will contain other

wastes that may generate heat sufficient to cause ignition of

the waste.

1.3.1 Ignitable Liquids Subcategory

All wastes in the Ignitable Liquids Subcategory are defined as
hazardous because of a low flash point that is due directly to the
chemical and physical properties of the organics in the waste. These

wastes also have a high heating value.

One might assume that it does not matter how the ignitcability
characteristic is removed so long as the waste ends up nonignitable.
Ignitability, however, reflects presence of volatile organic compounds
(VOC), which are ozone precursors. If the ignitable wastes are diluted,
VOC will ordinarily be emitted in concentrations far exceeding those
emitted by treatment processes in which these volatiles are destroyed.
Control of VOC is a legitimate concern under RCRA (section 3004 (m))
specifically calls for minimizing threats to the environment as well as
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to human health, and the Agency has specifically called attention to
control of VOC in the 1987 proposed rule implementing RCRA section

3004 (m). Volatile emissions from dilution also may pose a reignition
hazard. Dilution of ignitable wastes fails to utilize the wastes’ energy
value, contravening a fundamental RCRA goal of encouraging recovery of
energy from wastes (RCRA section 1002 (d)). EPA also believes that
allowing dilution of DOOl wastes will create an incentive for generators
to miscode the listed, prohibited solvent wastes (F001-F005) as DOO1
wastes, frustrating the treatment requirements for those wastes.
Accordingly, the Agency believes that dilution is not an applicable

method for treating ignitable wastes.

The applicable technologies that the Agency has identified for
treatment of wastes in the Ignitable Liquids Subcategory are
incineration, fuel substitution (because of their high heating value) and
recovery. Any thermal treatment technology, such as incineration, will
completely remove the characteristic of low flash point by destroying the
organics, thereby rendering the waste nonignitable. Fuel substitution,
like incineration, destroys the organic constituents in the waste. In
fuel substitution, however, fuel value is also derived from the waste.
Recovery technologies such as distillation and solvent extraction can be
used to separate and recover components. Although recovery technologies
can recover some components for reuse, often these processes generate
residues that may still exhibit the characteristic of ignitability and

require further treatment prior to land disposal.

The Agency believes that all the applicable technologies for organics
treatment are demonstrated to treat the DOOl Ignitable Liquids
Subcategory since they are currently used to treat such wastes. The
Agency has data showing that 26 percent of D001l Ignitable Liquids are
already treated by incineration, 25 percent are used as a fuel
substitute, and 24 percent are recovered for reuse through processes such
as distillation (USEPA 1989d).
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1.3.2 Ignitable Compressed Gases Subcategory

The Agency thinks it unlikely that ignitable compressed gas wastes
require placement in any type of land disposal unit. The Agency believes
that no gas cylinders containing compressed ignitable gases are placed in
surface impoundments, and that it is physically impossible to deep-well
inject these wastes. The Agency recognizes, however, that some D00l
cylinders containing compressed ignitable gases may be placed in waste
piles. The Agency expects such placement to be temporary since these
cylinders are usually returned to distribution facilities to be
refilled. The Agency does not intend to prevent short-term storage of
cylinders containing ignitable compressed gases (e.g., acetylene,

hydrogen) .

The Agency has identified reuse/recovery of the contents of the
cylinder or incineration of the contents as theoretically applicable
technologies to all wastes in this category. For compressed gases or low
boiling liquids in cylinders, recovery consists of connecting one or more
cylinders containing a given gas to a vacuum pump or to the suction side
of a compressor. The cylinder is thereby evacuated, and the recovered
gas may be stored in a compressed gas tank or as a low-boiling liquid in
a closed tank system. The compound can then be transferred to a
container to be shipped for reuse by a customer, or it can be reprocessed
and purified in the plant prior to repackaging. However, no single
recovery system will serve to recover more than one zas at a time in
order to avoid contamination. Furthermore, assuming that a compression
step is necessary for recovery, then different equipment will be required
for gases that remain gaseous during compression as compared to those
gases that readily liquify. Recovery by refilling the cylinders for
reuse is practiced by many facilities using containerized gases in their
processes. Consequently, EPA believes this technology to be
demonstrated. In addition, the Agency has established a policy that
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facilities that manufacture gases do not have to be considered treatment,
storage, or disposal facilities (TSDFs) in order to directly refill

compressed gas cylinders.

The second applicable technology, incineration, would provide thermal
oxidation or thermal reduction of compounds present in the waste gases.
Thermal oxidation would apply to those gases that are essentially
hydrocarbons or derived from hydrocarbons. Thermal reduction is a term
that describes combustion in a condition that is, at least initially, a
"starved air" condition. "Starved air" means combustion with less than
the stoichiometric amount of oxygen. Thermal reduction is a well-known
mode for burning or incinerating nitrogen-containing fuels or wastes to
ensure that the organically bound nitrogen is converted to elemental
nitrogen rather than nitrogen oxide(s). The gas would have to be vented
directly into an incinerator or vented into an appropriate adsorbent
material (provided that air emissions can be controlled), followed by
incineration of the adsorbed gas/adsorbent material combination. The
problem with adsorption as an approach is that the toxic or otherwise
hazardous nature of the gases may be only temporarily deactivated by
adsorption. To permanently destroy the gas, the activated carbon or
other adsorbent needs to be destroyed. Many facilities incinerate
containerized gases by venting them directly into an incinerator. Based
on the above discussion, the Agency believes that incineration (thermal

reduction or oxidation) is demonstrated (Rissmann 1989).
1.3.3 Ignitable Reactives Subcategory

The waste characterization in Section 1.1.3 describes these wastes as
nonwastewaters that can ignite when they come in contact with water and
release gases; therefore, the Agency considered applicable technologies
for this subcategory to be those technologies that remove the

characteristic of ignitability. EPA has identified deactivation
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technologies such as controlled detonation and controlled treatment with

water to be applicable technologies.

Open detonation involves a violent chemical reaction within a
chemical compound or mechanical mixture producing heat and pressure. The
reaction proceeds through the reacted material toward the untreated

material at a supersonic velocity.

As mentioned earlier, radiocactive zirconium fines have been included
in the D00l Ignitable Reactives Subcategory.. The Deparment of Energy
submitted data that appear to indicate that this waste can be stabilized
to remove the reactivity characteristic. Stabilization is not usually
considered to be a method of deactivation, and EPA is concerned that this
treatment may be a form of impermissible dilution rather than a chemical
reaction (i.e., oxidation) that removes the reactivity characteristic

(Hunt 1989).

Some of these D00l wastes, such as calcium carbide slag, are often
placed in specially designed units (some may be technically classified as
waste piles by the Agency) for the purposes of controlled deactivation
with water. Other wastes, such as those containing reactive alkali
metals (sodium), are often open detonated or reacted with water under
controlled conditions, which typically generates dilute alkaline
solutions that can then be neutralized. EPA has identified one facility
using hydrolysis as treatment of alkali metals (Yoder 1989). The Agency
believes that most, if not all, DOOl Ignitable Reactives are being
treated in a manner that renders the waste nonignitable and no longer
D001 hazardous; therefore, these deactivation technologies are

demonstrated to treat wastes in this subcategory.
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1.3.4 Oxidizers Subcategory

For DOO1l wastes in the Oxidizers Subcategory, deactivation appears to
be the primary applicable treatment option. Deactivation with an
appropriate chemical reagent renders the waste nonignitable. The Agency
has information indicating that the Department of Defense generates D001
Oxidizer Wastes from treatment by open burning or open detonation of
waste propellants. These wastes should be treated with an appropriate
chemical reducing agent under controlled conditions. Although it is
possible that certain aqueous solutions of these oxidizers may be useful
in the treatment of other hazardous wastes (e.g., permanganates and
peroxides can be used to oxidize toxic organics or cyanide wastes), the
Agency believes that these wastes should be deactivated or used as
treatment reagents in tanks and not in surface impoundments because of
the potential release of heat and volatile organics during the
oxidation/reduction reactions. The Agency has information from 1986 TSDR
Survey (USEPA 1989b) indicating that DOOl Oxidizer Wastes can be treated
with chemicals to render them nonignitable; therefore, these technologies

are demonstrated.

1.4

This section presents the rationale for the determination of best
demonstrated available technology or technologies for DOOl wastes. The
Agency believes that there are two major options for evaluating potential
treatment standards for each D00l characteristic waste subcategory. The
first and most preferred option is for EPA to propose numerical treatment
standards; however, numerical standards are difficult to establish for
D001 wastes because of the extensive universe of constituents in every
waste stream. The second and next preferred option is to propose a

method or sequence of methods of treatment as BDAT.

1-13
31168



The following sections describe the BDAT for each treatability
group. If a waste is a DOOl waste because it fits under more than one
DOOl1 treatability group, the waste must be treated by the BDAT
technologies that are listed for each applicable subcategory (unless the
initial treatment produces a non-D001 waste residue). It is possible
that the use of the treatment technologies will, for many of these
wastes, result in a residual that no longer exhibits any of the
characteristics. In this case, the waste is no longer subject to the
requirements of Subtitle C of RCRA. However, the use of the treatment
technologies designated as BDAT does not imply that the residues from
treatment are nonhazardous. In some cases, treatment to remove one
characteristic may result in a residue that has a different
characteristic and thus requires further treatment. For example,
treatment of a DOOl waste using incineration may remove the ignitable
characteristic but result in an ash that will have an EPA toxic
characteristic for metals and will need metals treatment. Proposed
treatment standards for all DOOl wastes are summarized in Table 1-1

located at the end of this section.

It is important to note that management practices have been
established for ignitable wastes in surface impoundments, waste piles,
land treatment units, and landfills (see 40 CFR 264.229, 264.256,
264.281, and 264.312, as well as 265.229, 265.256, 265.281, and
265.312). When finalized, the treatment standards proposed today for
ignitable (D001l) wastes will supersede the above-menrioned provisions and
exclusions for sermissible land disposal of these waste outlined in
Parts 264 and 265; therefore, the Agency is proposing to revoke these
Part 264 and 265 sections. Facilities handling ignitable wastes will
have to comply with the promulgated treatment standards for these wastes

in order to land dispose them,

The Agency is revoking these sections t¢ void potential conflicts
between the proposed treatment standards anc xisting Part 264 and 265
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and 265 land disposal provisions for DOOl wastes. The Agency believes
that protection of human health and the environment will be better
accomplished by the proposed standard, since compliance with the
treatment standards will render these waste nonhazardous by permanently

eliminating the characteristic (i.e., ignitability).

1.4.1 Ignitable Liquids Subcategory

The Agency first studied the option of transferring the standards for
these constituents from the corresponding FO0l-F005 standards promulgated
in the November 7, 1986, final rule (51 FR 40642), since some D00l
Ignitable Liquids have been shown to contain organic constituents that
are also constituents in F001-F005 solvents. However, the Agency
believes that this option would create an unnecessary burden on the
regulated community in several ways. The majority of DOOl wastes in the
Ignitable Liquids Subcategory probably do not contain these constituents,
but generators of DOOl wastes would be required to perform a significant
amount of testing and certification. Also, the F001-F005 standards are
based on analysis of an extract obtained from use of the Toxicity
Characteristic Leaching Procedure (TCLP), not on analysis of the total
concentration in a representative sample of the waste. Therefore, the
Agency prefers to deal with these issues in a future rulemaking. EPA may
establish standards based on analysis of total constituent concentrations
to replace the current FO00l-F005 standards and then the new standards
could be transferred to the appropriate wastes in the Ignitable Liquids
Subcategory. Because the technical and legal issues of such transfers
have not been resolved, however, the Agency is not proposing
concentration-based D001 treatment standards based on F001-F005 treatment
performance data at this time. Nevertheless, it may reevaluate its

position in the future and reverse this determination.

EPA considered a second option by examining all demonstrated

technologies to determine whether one method performs better than
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another. Thermal destruction technologies such as incineration and reuse
as a fuel will completely remove the characteristic of low flash point by
destroying the organics, thereby rendering the waste nonignitable. The
Agency does not want to preclude the use of distillation or other
recovery techniques for these wastes. At the same time, the Agency does
not believe that most of these wastes are necessarily recoverable by
processes such as distil%ation. Furthermore, distillation still bottoms
may be ignitable and require further treatment. While recovery options
may be preferable to incineration or fuel substitution for some of the
D001 wastes in this treatability group, the end result must be the same
(i.e., the residues must not be ignitable). The choice among
incineration, fuel substitution, or recovery can then be made by the
generator or treater, based on economics and on the ability of the
particular recovery system to handle the waste. Based on the fact that
all these techniques can remove the characteristic of ignitability
permanently, EPA is proposing a treatment standard of "Incineration, Fuel
Substitution, or Recovery as Methods of Treatment” for DOOl in the
Ignitable Liquids Subcategory. This standard will establish
incineration, fuel substitution, or recovery as mandatory processes for

handling D001 Ignitable Liquids.
1.4.2 Ignitable Compressed Gases Subcategory

Since a numerical standard is not practical for this category because
of the variety of gases that are listed as D001, the Agency considered
both demonstrated technologies for proposing treatment method standards
for compressed ignitable gases. The preferred (and most likely
application) is that of recovery by direct reuse. Typicaliy, the
contents of the cylinders and the cylinders themselves are directly
reused (i.e., refilled). The second technology that the Agency
considered was incineration by ver :ing the gas onto an incinerator or by
venting the gas into an appropriate adsorbent material (provided that air

emissions can be controlled), followed by incineration of the adsorbed
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gas/adsorbent material combination. There may be cases when this will be
preferred over the direct venting of the gas into the incinerator (e.g.,
to reduce the risk of explosion). 1In order to comply with the treatment
standard in this case, however, the adsorbed gas must be incinerated to

destroy or remove the characteristic permanently.

The Agency is proposing a treatment standard of "Recovery or
Incineration of Vented Ignitable Gases as Methods of Treatment" for these

wastes. This treatment standard will apply to all forms of the ignitable

compressed gases.
1.4.3 Ignitable Reactives Subcategory

The Agency believes that the development of a method of treatment is
better than establishment of a numeric standard for ignitable reactive
wastes. Any numerical treatment standards based on the demonstrated
deactivation technologies (i.e., chemical deactivation, open detonation)
would be difficult because there is no known analytical test designed to
measure uniformly and equitably the ignitability of these reactive
materials. Additionally, there are no EPA-approved tests that
distinguish the reactive chemical from the deactivated chemical (e.g.,

sodium).

Information does suggest that all these wastes can be treated by some
form of deactivation (e.g., open detonation and controlled chemical
deactivation) to remove the characteristic of ignitability for the D001
Ignitable Reactives. However, the Agency has determined that within the
D001 Ignitable Reactives Subcategory there appears to be a further
variety of different waste groups, each with a certain degree of
uniqueness with respect to hazard and handling requirements. Therefore,
the Agency believes that the actual method of "Deactivation" chosen for

each waste may be specific to that waste and may be best determined by
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the generator or the treater most knowledgeable as to the waste’s unique
hazards and handling requirements. Furthermore, the Agency currently has
no information that suggests that one particular technology may be
generally applicable to all wastes within the D001l Ignitable Reactives
Subcategory, nor that there is one particular technology that can be
identified as "best.® Hence, EPA is proposing "Deactivation as a Method
of Treatment" standard for these wastes. The Agency believes this is an
appropriate approach for these wastes since the hazardous characteristic
is based on imminent hazard (i.e., ignitability) rather than on other
criteria such as levels of hazardous constituents. Furthermore, by
establishing this as a treatment standard, the Agency believes that the
variance procedures could be used to provide a more complete evaluation
of the safety hazards associated with each deactivation or open

detonation procedure at individual facilities.
1.4.4 Oxidizers Subcategory

The Agency considered monitoring the treatment of wastes in this
group by the use of a sensor called an oxidation reduction potential
(ORP) cell. The ORP sensor electronically measures, in millivolts, the
level to which the oxidation reduction reaction has proceeded at any
given time. However, the ORP reading is pH dependent and varies by the
type of oxidizer. Additionally, the Agency has determined that within
the D001 Oxidizers Subcategory there appears to be a further variety of
different waste groups, each with a certain degree of uniqueness with
respect to hazard and handling requirements. As a result, EPA does not
believe that all wastes in this category are amenable to oxidation
reduction treatment (e.g., nonwastewaters) and that the actual method of
*"Deactivation” chosen for each waste may be specific to that waste.
Deactivation technologies may be best determined by the generator or the
treater most knowledgeable as to the waste's unique hazards and handling

requirements. Furthermore, the Agency currently has no information that
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suggests that one particular technology may be generally applicable to
all wastes within the D00l Oxidizer Subcategory, nor that there is one

particular technology that can be identified as "best."

Consequently, the Agency is proposing a treatment standard of
"Deactivation as a Method of Treatment" for D00l wastes in the Oxidizer
Subcategory based on the fact that deactivation will remove the
characteristics of ignitability. As stated previously for wastes in the
Ignitable Reactives Subcategory, the Agency believes that the variance
procedures could be used as a method of providing a more complete
evaluation of the safety hazards associated with each individual

deactivation or open detonation procedure at each facility.
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TABLE 1-1 BDAT TREATMENT STANDARDS FOR DOO1

IGNITABLE LIQUIDS SUBCATEGORY
BASED ON 261.21(a)(1)

INCINERATION, FUEL SUBSTITUTION,*
OR RECOVERY AS METHODS OF TREATMENT

IGNITABLE COMPRESSED GASES SUBCATEGORY
BASED ON 261.21(a)(3)

RECOVERY OR INCINERATION* OF VENTED**
IGNITABLE GASES AS METHODS OF TREATMENT

IGNITABLE REACTIVES SUBCATEGORY
BASED ON 261.21(a)(2)

DEACTIVATION AS A METHOD OF TREATMENT

OXIDIZERS SUBCATEGORY
BASED ON 261.21(a) (4)

DEACTIVATION AS A METHOD OF TREATMENT

—

* Incinerators must comply with 40 CFR, 264 Subpart O or 265 Subpart 0.
Fuel substitution units must be in compliance with 40 CFR Part 266

Subpart D.

** Ignitable gases may be vented directly into an incinerator or
into a suitable adsorbent prior to incineration. Although the
gases, once vented, are no longer compressed in a cylinder, the
Agency does not consider that treatment has occurred until the
ignitable gas has been incinerated. Adsorption of the ignitable gas
into either a solid or liquid adsorbent is typically a reversible
physical process. Thus, the ignitable chemical has not been

destroyed.
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2. CHARACTERISTIC CORROSIVE WASTES (D002)

According to 40 CFR 261.22(a), there are two criteria for defining a
waste as a D002 Corrosive Waste. Paraphrasing these criteria, a waste
can be a D002 waste if (1) it is aqueous and has a pH less than or equal
to 2 or greater than or equal to 12.5 or (2) it is a liquid and corrodes

steel at a specified rate at a specified temperature.

EPA determined that these criteria tramslated into three treatability
groups for D002 wastes. The first two treatability groups are classified
as the Acid subcategory and the Alkaline subcategory and refer to those
D002 wastes that exhibit the properties listed in §261.22(a)(l). The
Acid subcategory is defined as those wastes with a pH of less than or
equal to 2, and the Alkaline subcategory is defined as those wastes with
a pH of greater than or equal to 12.5. Also by definition, D002 wastes
in the Acid subcategory and Alkaline subcategory include only wastes that
are considered to be "aqueous." This is because standard pH measurement
can only be performed in the presence of water (i.e., pH is an indication
of the concentration of hydrogen ions in water). The third subcategory
is classified as the Other Corrosives subcategory and is defined as those
D002 wastes that exhibit the corrosivity to steel as listed in
§261.22(a)(2). These are often nonaqueous corrosive wastes such as
certain organic liquids. They may also be aqueous liquids with a pH

between 2 and 12.5.

2.1 Waste Characterjzation

The Agency realizes that the compositions of D002 can vary signifi-
cantly, and hence it is impossible to characterize every D002 waste
stream that can be generated. Consequently, the Agency based its BDAT
development on generalizations from the definition in 40 CFR and limited
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characterization data. The data available for D002 single waste streams

are shown in Table B-1 in Appendix B.

Most of corrosive wastes are acidic (82 percent) and inorganic (82
percent) and are characterized as dilute (94.3 percent of liquids).
Typically, corrosive wastes that are disposed of by deep well injection
are likely to contain toxic organics, whereas landfilled wastes are

likely (38 percent) to contain heavy metals (Wilk 1988).
2.1.1 Acid/Alkaline Subcategories

D002 wastes in the Acid subcategory commonly include concentrated
spent acids, acidic wastewaters, and spent acid strippers and cleaners.
Similarly, those wastes in the Alkaline subcategory typically include
concentrated spent bases, alkaline wastewaters, and spent alkaline
strippers and cleaners. Most D002 wastes generated are in the Acid
subcategory. Wastes from both subcategorys are generated by almost every

industry and represent a significant proportion of all hazardous wastes.
2.1.2 Other Corrosives Subcategory

Wastes in the Other Corrosives subcategory are generated on a
sporadic basis and generally in low volumes. The Agency suspects that
these wastes are often identified as corrosives without performing the
specified testing with steel (i.e., the corrosivity of the waste may be
assumed because of the presence of known corrosive constituents). This
may also be due, in part, to the high cost of testing and to the
difficulties in finding laboratories that are experienced in steel

corrosion testing.
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The physical and chemical characteristics of this group of wastes
vary greatly. These wastes may be aqueous or organic. In addition, a
large variety of corrosive chemicals may be constituents in this type of
corrosive waste. The ability of the waste to corrode the tested steel
(i.e., SAE 1020 steel) depends on the concentration of corrosive
chemicals. Chemicals that may contribute to this corrosivity include
ferric chloride, benzene sulfonyl chloride, benzotrichloride, acetyl
chloride, formic acid, hydrofluoric acid, some catalysts, various resins,
metal cleaners, and etchants. Highly concentrated acids that have no
water content may also be included in this subcategory since pH

measurements are not possible on these types of wastes.

2.2 d S c

Because of the diverse nature and magnitude (over 2,500 generators)
of the industries generating D002 wastes, EPA will not attempt to
describe every industry that generates characteristic corrosive wastes.
Table B-1 located in Appendix B presents information from a number of
RCRA permitted facilities that generated DO02 wastes in 1986. The
approximate volumes produced and a description of the industries
generating the wastes are included on the table. This information has
been gathered from the 1986 Generator Survey, and confidential business
information is not included. Table B-2 provides industrial generation

information on a percentage basis (Wilk 1988).

2.2.1 Acid/Alkaline Subcategories

Wastes from both of these subcategories are generated by nearly every
industry and represent a significant proportion of all hazardous wastes.

The primary industrial applications for acids and bases that
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result in generation of corrosive wastes are (1) use as chemical
intermediates in the inorganic and organic chemical manufacturing
industries; (2) use as metal cleaning agents in metal production and
fabrication industries; and (3) use in boiler blowdown and stack gas
treatment, primarily in electricity generating facilities. Other
significant corrosive waste sources include refining processes in the

petroleum industry and pulping liquor in the paper industry.

2.2.2 Other Corrosives Subcategory

Most of these wastes are generated by the chemicals industry and are
byproducts or cleaning wastes. Concentrated phenolics generated by the
petroleum industry are included in this subcategory. "Other organic
liquids" classified as D002 are generated by the noncellulosic organic
fibers industry, plastic materials and resins industry, and the paper

coating and glazing industry.

2.3 Applicable/Demonstrated Technologies

This section describes the applicable and demonstrated treatment
technologies pertinent to the treatment of D002 wastes. To be applicable,
a technology must theoretically be usable to treat the waste in question
or a similar waste. To be demonstrated, the technology must be employed
in full-scale operation for the treatment of the waste in question or a

similar waste.
2.3.1 Acid/Alkaline Subcategories

These subcategorys have been defined as hazardous because of their
extremes in pH. The technology identified by EPA as applicable for
treatment of these wastes is neutralization. Any neutralization

technology (i.e., the addition of acid or alkali to change the pH to an
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appropriate value) will completely remove the characteristic of pH below
2 or above 12.5, thereby rendering the waste noncorrosive with respect to
pH. Some facilities generate waste streams that fluctuate from the Acid
Subcategory to the Alkaline Subcategory depending upon what processes are
being used on a given day. The Agency believes that these facilities can
take advantage of the fluctuations in pH by mixing the acid streams with
the alkaline streams, hence performing onsite neutralization. The Agency
has information indicating that most D002 wastes in both the Acid and
Alkaline Subcategories are already being treated by neutralization; thus,

neutralization is demonstrated to treat such wastes (USEPA 1989c¢).

The choice of neutralizing reagents is dependent upon the subcategory
of the waste, L.e., the acid wastes will require bases for neutralization
and alkaline wastes will require acids. Alkaline reagents commonly used
to neutralize strongly acidic waste streams include high calcium lime and
caustic soda. For the treatment of dilute acidic waste streams,
limestone treatment may also be feasible. Mineral acids such as sulfuric
or hydrochloric acid are the primary reagents used for the neutralizatiom

of corrosive alkaline waste streams (Wilk 1988).

Pretreatment requirements prior to neutralization typically consist
of gross solids removal (i.e., filtration), flow equalization, or
treatment of individual waste streams before éombining with other process
wastes. Treatment of segregated wastes for purposes other than pH
adjustment results in economic benefits from reduced reagent costs and
smaller equipment sizing. Common pretreatment processes include cyanide
destruction, chromium reduction, metals precipitation from highly

chelated wastes, and oil removal.
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Neutralization with chemicals is not the same as simple dilution to
achieve a neutral pH. While dilution causes a change in pH (i.e., change
in the concentration of the hydronium ion), that change is merely the
addition of significant quantities of water in order to arrive at a
neutral pH, with the ions associated with the acid (or base) remaining in
solution. Neutralization with chemicals (i.e., acids or bases) involves
a chemical reaction that uses a chemical change to achieve neutral pH,

with the ions either remaining in solution or precipitating as a sludge.

When selecting neutralization reagents, it is important to consider
the solubility of the salts produced as a result of neutralization. This
is illustrated by the following scenario. Chemical neutralization of
1 gallon of concentrated sulfuric acid with caustic (sodium hydroxide)
results in 21 pounds of soluble salts (in the form of sodium sulfate)
that, if improperly managed, could adversely impact fresh water
ecosystems. However, chemical neutralization with lime (calcium
hydroxide) results in 20 pounds of relatively insoluble, nontoxic sludge
that would have to be land disposed or otherwise recovered. (This solid
waste could potentially be recycled or reused depending upon other
constituents such as metals that may co-precipitate along with the
solids.) 1In fact, data from the Toxic Release Inventory (TRI) indicate
that sodium sulfate is the chemical being discharged in largest volumes
to surface water. Therefore, the Agency prefers to neutralize D002
wastes so that relatively nontoxic solid wastes are generated rather than
wastewater discharges with high dissolved solid cont~nts, which could
adversely impact fresh water ecosystems. This is further illustrated by
the discharge of soluble nitrate (either from neutralization or from
dilution of nitric acid, the second most frequently used acid in
industry) and soluble phosphate (from phosphoric acid). Both of these
ions are considered nutrients to aquatic ecosystems, and at low levels
contribute to the overall growth of fresh water ecosystems. However, the

discharge of excessive amounts (or slugs of concentrations) of these ions
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could expedite algal growth and adversely impact the balance of the

ecosystems,

In addition to neutralization technologies, the Agency has
information indicating that several facilities are recovering wastes
belonging to the D002 Acid subcategory and Alkaline subcategory. Hence,
the Agency believes that recovery technologies are also demonstrated to

treat D002 acid and alkaline wastes.
2.3.2 Other Corrosives Subcategory

For D002 wastes in the Other Corrosives subcategory, deactivation
(i.e., chemical treatment) appears to be an applicable treatment option.
In some cases, deactivation of the corrosive constituents of the waste
with an appropriate chemical reagent will render the constituent
noncorrosive. An example of this treatment would be the reaction of
benzene sulfonyl chloride with dilute sodium hydroxide solution under
carefully controlled conditions that will yleld a solution containing
sodium benzene-sulfonate and sodium chloride that no longer has any of

the characteristics of a hazardous waste.

Incineration of D002 wastes that contain high concentrations of
corrosive organics is also a common practice.‘ The Agency has identified
at least one facility incinerating wastes in this subcategory; hence,
incineration is demonstrated. Because of the wide variety of corrosive
organics, however, the Agency does not believe that incineration is

applicable treatment for each waste in this subcategory.

Removal and fecovery of either organic or inorganic corrosive
constituents may also be an applicable technology that could render these

wastes noncorrosive. Recovery could involve extraction of the corrosive
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constituents, until the waste itself is no longer considered corrosive
(to SAE 1020 steel). Organics present in the wastewater may be recovered
by technologies such as distillation, steam stripping, solvent extraction
or thin film evaporation. The Agency has identified at least one
facility using recovery technologies for treatment of D002 wastes in this
subcategory and, therefore, recovery is demonstrated to treat D002 acid

or alkaline wastes (USEPA 1989d).

2.4 dent cat of Best Demonstrated Av ble Te 0

The Agency believes that there are two major options for evaluating
potential treatment standards for D002 characteristic wastes:
(1) propose numerical treatment standards, and (2) establish a method of
treatment. Proposed treatment standards for D002 are summarized in Table

2-1 at the end of this section.

It is important to point out that the residues from all
neutralization processes may possibly be considered hazardous wastes by
other hazardous waste definitions. In particular, the neutralization

sludge residues may exhibit the characteristic of EP toxicity for metals.

2.4.1 Acid/Alkaline Subcategory

EPA is proposing a treatment standard of "Base Neutralization to pH 6
to 9 and Insoluble Salts" for the D002 Acidic Subcatregory. Likewise, EPA
is proposing a treatment standard of "Acid Neutralization to pH 6 to 9
and Insoluble Salts" for the D002 Alkaline Subcategory.

The Agency is proposing a range of pH 6 to 9 instead of the
characteristic range of pH 2 to 12.5 for several reasons. First,
hydronium ions from acids solubilize cations from clay liners, impacting
their ability to act as barriers to migration. Moreover, acid wastes
between pH 2 and 6 can increase the mobility of many hazardous

constituents in ground water relative to wastes in the pH range of 6 to 9,
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The Agency prefers neutralization of corrosive wastes over simple
dilution because dilution merely creates a larger volume of wastes, but
does not treat or remove hazardous constituents in the wastes. Moreover,
neutralization conserves natural resources and protects aquatic
ecosystems. An example of how neutralization conserves natural resources
(i.e., water) is shown in the following scenario. Dilution of 1 gallon
of the most frequently used industrial acid, concentrated sulfuric acid,
to a pH of just above 2 requires 3,600 gallons of water. Dilution to
completely neutralize the concentrated sulfuric acid to a pH of 7 would
require approximately 360,000,000 gallons of water. On the other hand,

1 gallon of this acid can be neutralized to pH 7 with only 12 pounds of
caustic (sodium hydroxide) or only 1l pounds of lime (calcium
hydroxide). Treatment to achieve pH 2 actually requires slightly less
caustic or lime; however, the amount is not substantially less than the

amount required to neutralize to pH 7.

The Agency recognizes, however, that dilution to facilitate treatment
may be necessary (i.e., the added water serves as a heat sink that is
necessary to control very exothermic reactions or toxic air emissions).

Dilution to facilitate treatment is not prohibited.

EPA is also proposing "Recovery as a Method" as a treatment
standard. Recovery options have been demonstrated for a variety of
corrosive wastes. While recovery options may be preferred over
neutralization, the end result of no land disposal of a corrosive waste
is the same. The choice between neutralization and recovery may be made
by the generator or a centralized treatment operation, according to the
applicability and performance of a given type of acid/base recovery
system. Once the material becomes a recovered product, it is no longer a

RCRA-regulated material, even 1f it remains corrosive.

By establishing these treatment standards, the Agency believes that a

variance from this standard could be considered for D002 wastes that
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cannot be effectively neutralized (40 CFR 268.44). Such a situation
could occur for small quanticties of corrosive materials containing
extremely toxic or otherwise hazardous chemicals that may cause an

unnecessary risk during neutralization.

The Agency is aware that regulations were promulgated for liquid
wastes having a pH of less than or equal to 2.0 Iin the California List
final rule (52 FR 25760) by codifying the statutory level of pH greater
than 2.0 into 40 CFR 268.32. This rulemaking, however, is not adequate
to address the universe of D002 wastes. The California List restrictions
apply only to liquid "corrosive wastes,” without specifically identifying
them as D002 wastes. Furthermore, the California List final rule did not
specify neutralization as a required treatment standard; in fact, the
waste may be merely rendered nonliquid prior to land disposal and still
satisfy the California List requirements. Therefore, the Agency is today
proposing treatment standards for D002 wastes that will supersede the

California List regulations because today's standards are more specific.
2.4.2 Other Corrosives Subcategory

EPA is proposing a treatment standard of "Deactivation: SAE 1020
Steel Corrosion Rate <6.35 mm/yr" for D002 wastes in the Other Corrosives
Subcategory. The Agency believes that this is an appropriate approach
for these wastes since the hazardous characteristic is based on imminent
hazard (i.e., the corrosivity to steel may cause ruprure of a tank or
contalner, thus releasing the contents either suddenly or through leaks),
rather than on other criteria such as levels of hazardous constituents.
The standard will allow treatment with technologies such as chemical
deactivation, incineration, or recovery to remove the hazardous corrosive
characteristic from the waste. Additionally, by establishing this
standard, the Agency believes that a variance from it could then be
considered for D002 wastes that could not be effectively deactivated.
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TABLE 2-1 BDAT TREATMENT STANDARDS FOR D002
ACID SUBCATEGORY
261.22(a) (1)

NEUTRALIZATION WITH BASES TO: 6< pH <9 AS INSOLUBLE SALTS
OR RECOVERY AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR D002
ALKALINE SUBCATEGORY
261.22(a)(1)

NEUTRALIZATION WITH ACIDS TO: 6< pH <9 AS INSOLUBLE SALTS
OR RECOVERY AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR D002
OTHER CORROSIVES
261.22(a)2

DEACTIVATION TO: SAE 1020 STEEL CORROSION RATE
<6.35 mm/yr AS A METHOD OF TREATMENT
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3. CHARACTERISTIC REACTIVE WASTES (D003)

According to 40 CFR 261.23(a), there are eight criteria for defining
a waste as a D003 Reactive Waste. Paraphrasing these criteria, a waste
can be a D003 waste if (1) it is unstable and readily undergoes violent
changes without detonating; (2) it reacts violently with water; (3) it
forms potentially explosive mixtures with water; (4) when mixed with
water, it generates toxic gases; (5) it is a cyanide- or sulfide-bearing
waste that, under certain conditions, can generate toxic gases; (6) it is
capable of detonation or explosive reaction if it is subjected to a
strong initiating source or if heated under confinement; (7) it is
readily capable of detonation or explosive decomposition or reaction at
standard temperature and pressure; or (8) it is a forbidden explosive, a

Class A explosive, or a Class B explosive.

EPA determined that these eight criteria translated directly into
five treatability groups for D003 wastes. The first treatability group
is classified as Reactive Cyanides Subcategory and refers to those D003
wastes that exhibit the properties listed in §261.23(a)(5) for
cyanide. The second treatability group is classifi;d as the Explosives
Subcategory and refers to those D003 wastes that exhibit the properties
listed in §§261.23(a)(6) through 261.23(a)(8). The third
treatability group is classified as the Water Reactives Subcategory and
refers to those D003 wastes that exhibit the properties listed in
§§261.23(a)(2) through 262.23(a)(4). The fourth treatability
group is classified as the Reactive Sulfides Subcategory and refers to
those D003 wastes that exhibit the properties listed in §261.23(a)(5)
for sulfide. The fifth treatability group is classified as the Other
Reactives Subcategory and refers to those D003 wastes that exhibit the
properties listed in §261.23(a)(1l).
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3.1 'mwmmn

The Agency realizes that the compositions of D003 can vary
significantly; hence, the Agency will not attempt to characterize every
D003 waste stream that can be generated. Consequently, the Agency bases
its BDAT development on a generalization of characteristics for each of
the five subcategories listed previously. Tables C-1 and C-2 in
Appendix C present some characterization for the RCRA-permitted
facilities that generate D003 and D003 wastes mixed with other

RCRA-listed and characteristic wastes, respectively.
3.1.1 Reactive Cyanides Subcategory

D003 wastes in the Reactive Cyanides Subcategory are, by definition,
those cyanide-bearing wastes that generate toxic gases (assumed to be
hydrogen cyanide) when exposed to pH conditions between 2 and 12.5 in a
sufficient quantity to present a danger to human health and the
environment. The majority (by volume) of all D003 wastes that are
generated can be identified as belonging to the Reactive Cyanides
Subcategory. These are typically solid cyanide compounds from plating
operations and rinse waters from electroplating or heat treating. The
data in Table C-3 in Appendix C show that the nonwastewaters can contain
concentrations up to 70 percent cyanide and the wastewaters can contain

up to 720 ppm cyanide.
3.1.2 Explosives Subcategory

D003 wastes in the Explosives Subcategory are, by definition, those
wastes that are (1) capable of detonation or explosive reaction if
subjected to a strong initiating source; (2) if heated under confinement,
readily capable of detonation or explosive decompositior r reaction at
standard temperature and pressure; or (3) a forbidden exp.osive as
defined in 49 CRF 173.51, a Class A explosive as defined in 49 CFR
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173.53, or a Class B explosive as defined in 49 CFR 173.88. These
definitions, as presented in 49 CFR, can be found in Appendix D of this

document.

While these wastes are not generated as frequently as the reactive
cyanides, they are generated more often than all other reactive
subcategories. The available characterization data for this subcategory
are shown on Tables C-4 and C-5 in Appendix C. These data show wastes
containing nitfocellulose, ethyl centralite, isomers of TNT,
nitroglycerin, and other explosive compounds. Most of these wastes in

the Explosive Subcategory appear to be solids.
3.1.3 Water Reactives Subcategory

D003 wastes in the Water Reactives Subcategory can be either organic
or inorganic in nature. All of these wastes (1) react violently with
wvater; (2) form potentially explosive mixtures with water; or (3) when
mixed with water, generate toxic gases, vapors, or fumes in a quantity
sufficient to present a danger to human health or the environment. These

wastes are generated on a sporadic basis and generally in low volumes.

Wastes believed to be in the Water Reactive Subcategory are shown in
Table C-6 in Appendix C. Wastes in the Water Reactives Subcategory
include waste batteries (probably lithium), slags generated by the gray
iron foundries industry, and scrap alkall metals. Additionally, wastes
containing benzalchloride are water reactive. Benzotrichloride exists as
an unstable liquid that fumes in air and hydrolyzes in the presence of
moisture, forming benzoic and hydrochloric acids.

3.1.4 Reactive Sulfides Subcategory
D003 wastes in the Reactive Sulfides Subcategory are, by definition,

those sulfide-bearing wastes that generate toxic gases (assumed to be
H,5) when exposed to pH conditions between 2 and 12.5 in a sufficient
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quantity to present a danger to human health and the environment. The
Agency believes that some of these wastes may also be contaminated with
organic sulfides such as mercaptans. The data in Table C-7 in Appendix C
show that petroleum wastes can contain up to 60 percent sulfides. These
wastes are by BDAT definition nonwastewaters. The wastewaters can

contain up to 4.3 percent sulfides.
3.1.5 Other Reactives Subcategory

D003 wastes in the Other Reactives Subcategory are wastes that are
normally unstable and readily undergo violent change without detonating.
These wastes may be either organic or inorganic. Information suggests
that these wastes are infrequently generated and probably in small
quantities. The data in Table C-8 in Appendix C show characterization
data for wastes believed to be in the D003 Other Reactives Subcategory.
Most of these wastes are reactive or polymerizable organics generated

during halogenation and may contain fluorine.

3.2 Industries Affected

Because of the diversity of industries generating D003 wastes, the
Agency will not describe every industry that generates characteristic
reactive wastes. Tables C-1 and C-2 located in Appendix C present
industry descriptions of the RCRA-pe;hitted facilities that generated
D003 wastes and DOO3 mixed wastes, respectively. The approximate volumes
produced and the current waste management practices are also included on
both tables. This information has been gathered from the 1986 TSDR
Survey (USEPA 1986), and confidential business information is not
included. The following are brief summaries describing by subcategory
the industries that will be affected by the land disposal ban of D003

wastes.
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3.2.1  Reactive Cyanides Subcategory

As stated in the waste characterization section, the majority of the
quantity of all D003 wastes that are generated can be identified as
belonging to the Reactive Cyanides Subcategory. These D003 wastes
typically have been identified as being generated by the electroplating
and metal finishing industries and include mixed cyanide salts, cyanide

solutions, and cyanide-bearing sludges.
3.2.2 Explosives Subcategory

These wastes typically have been identified as Being generated by the
explosives industry during the production of ammunition by the space
industry during the production of rocket fuels and by the U.S. Department
of Defense. The medical industry also generates an explosive waste
possibly containing nitroglycerin, since this compound is used in heart

medicine.
3.2.3 Water Reactives Subcategory

The generators of wastes in this subcategory are primarily those
industries using or producing alkali metals, for example, the chemicals
industry and a few segments of the nonferrous metals industry. Other
generators include facilities discarding lithium batteries. The organic

chemicals industry also generates wastes containing benzalchloride.
3.2.4 Reactive Sulfides Subcategory

Industries generating wastes containing reactive sulfides include the
industrial organic chemicals industry during "cleanout of equipment," the
petroleum industry during "cleanout of production processes," and the
inorganic chemicals industry during "filtration/centrifuging" processes.
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3.2.5 Other Reactives Subcategory

The Agency has limited information concerning wastes in this
subcategory. It is believed that most wastes in the Other Reactives
Subcategory are generated mainly by the organic chemicals industry during

halogenation processes.

3.3 Applicable/Demonstrated Technologies

This section describes the applicable and demonstrated treatment
technologies pertinent to the treatment of D003 wastes and current
management préccices for these wastes. To be applicable, a technology
must theoretically be usable to treat the waste in question or a similar
waste. To be demonstrated, the technology must be employed in full-scale
operation for the treatment of the waste in question or of a similar

waste.

Most generators of D003 wastes are currently performing some form of
treatment. The reason for this is because reactive wastes are already
restricted from placement in surface impoundments, waste piles, land
treatment units, and landfills according to 40 CFR 264.229, 264.256,
264.281, and 264.312, respectively. The following paragraph is

paraphrased from the CFR for disposal requirements for reactive wastes:

Reactive waste must not be placed in a surface iwpoundment, waste
pile, land treatment unit, or landfill, unless the following
conditions are met. (1) The waste is treated, rendered, or mixed
before or immediately after placement in the impoundment so that the
resulting waste, mixture, or dissolution of material no longer meets
the definition of reactive waste. (2) The owner or ‘operator of a
facility that treats, stores, or disposes of reactive waste takes

precautions to prevent reactions that generate extreme heat or
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pressure, fire or explosions, or violent reactions; produce
uncontrolled toxic mists, fumes, dusts, or gases in sufficient
quantities to threaten human health or the enviromment; produce
uncontrolled flammable fumes or gases in sufficient quantities to
pose a risk of fire or explosions; damage the structural integrity of
the device or facility; or threaten human health or the environment
through other like means. (3) The waste is managed in such a way
that it is protected from any material or conditions that may cause

it to ignite or react.

3.3.1 Reactive Cyanides Subcategory

Reactive cyanide wastes are already restricted from disposal in
landfills under existing regulations of wastes containing reactive
listing constituents. Under the California List restrictions, the
statute already prohibits liquid wastes having free cyanide
concentrations in excess of 1,000 mg/kg (ppm) from being land disposed,
as codified in §268.31. However, these restrictions refer to these
wastes only as "cyanide wastes" without specifically identifying them as
D003 wastes or any of the other wastes listed for their cyanide content.
The statutory restriction did not specify any treatment technology, nor
did it establish the 1,000 mg/kg as a "treatment standard." While these
liquid reactive cyanide wastes are not typically placed in most types of
land disposal units, it i{s possible that some have been or are being
placed in surface impoundments. Technologies considered to be
applicable/demonstrated to treat wastes in the Reactive Cyanides
subcategory are those technologies that destroy the cyanide in the waste.

EPA has identified six technologies as potentially applicable for
treatment of cyanides in both wastewaters and nonwastewaters:
(1) electrolytic oxidation; (2) chemical oxidation with several oxidizing
agents, such as hypochlorite or chlorine (alkaline chlorination),
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permanganate, ozone, or Soz/air (Inco process); (3) wet air oxidation;
(4) high temperature cyanide hydrolysis; and (5) incineration. The first
four technologies are most effective in treatment of cyanide in wastes
that contain primarily dissolved or soluble cyanide salts, but are also
applicable to treatment of wastewater treatment sludges and other solids
that contain treatable qoncentfations of cyanide. Incineration is

applicable to nonwastewater forms of the wastes.

Electrolytic oxidation followed by alkaline chlorination, chemical
oxidation (alkaline chlorination or other methods) alone, electrolytic
oxidation alone, wet air oxidation, and high temperature hydrolysis
reduce the concentration of cyanide in the wastewaters or nonwastewaters
treated. These technologies fully destroy the amenable cyanide present
in the waste, but treat the complexed cyanides to varying degrees,
depending on, among other things, the stability of the metal-cyanide
complex and the severity of the oxidizing agent and reaction conditions.
Iron cyanide complexes are typically the most resistant to oxidation

treatment.

EPA has identified incineration as an applicable technology for
treatment of cyanide in wastes containing high concentrations of
organics. Incineration is a thermal treatment process that destroys the
organic and oxidizable inorganic waste constituents. Incineration of
this waste generates an ash and a scrubber water that may require further

treatment for metallic constituents if present.

Available information shows that electrolytic oxidation followed by
alkaline chlorination, alkaline chlorination alone, wet air oxidation,
high temperature hydrolysis, §0,/air oxidation, and incineration, is
demonstrated for treatment of concentrated cyanide-containing wastes.
The Agency believes that most D003 Reactive Cyanides are already being
treated by alkaline chlorination or electrolytic oxidation. They
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typically contain high concentrations of the cyanide compounds. Many
oxidation/reduction technologies, such as alkaline chlorination or
electrolytic oxidation, are believed to be able to lower the
concentration of cyanide so that the waste will not contain reactive

levels of cyanides, thereby removing the hazardous characteristic.
3.3.2 Explosives Subcategory

The Agency has identified open detonation, open burning, and
incineration as applicable methods of treatment. All of these processes
would be expected to remove the explosive characteristic of D003 waste

permanently.

Open detonation involves a violent chemical reaction within a
chemical compound or mechanical mixture evolving heat and pressure. The
reaction proceeds through the reacted material toward the unreacted

material at a supersonic velocity.

Open burning is the burning of materials in the open air, either om
the ground surface or in a containment device, without significant
control of the combustion and in such a manner that the products of
combustion are emitted directly into the ambient air without passing

through a device intended to conctrol gaseous'br particulate emissions.

Improper management of the ash/residue and contaminated soil
generated at the open burning unit may result in environmental
contamination through the air, soil, and subsurface and surface water
pathways. For example, the ash must be sampled to determine whether it
.15 a hazardous waste through the use of the reactivity and EP toxicity
analyses. The Department of Defense (DOD) community typically uses the
Bureau of Mines gap test and the detonation deflagration transition test
to determine whether a sample is reactive (Department of the Army 1987);
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however, there is no approved EPA method. Additionally, some reactive
hazardous wastes may generate residues that may contain nitrates and
perchlorates in concentrations sufficiently high to qualify as oxidizers
as defined in 49 CFR 173.151. 1In that case, these residues would be
ignitable hazardous wastes (D00l). This oxidizer determination would
only be necessary where wastes that could possibly generate oxidizers are

thermally treated.

Incineration is also an applicable technology. Incineration is a
technology that destroys the organic constituents in the waste by
converting them to carbon dioxide, water, and other combustion products.
Incineration may result in residuals that may require treatment because
of their metal content. Specifically, the residuals consist of ash and
scrubber water. Incineration of highly explosive constituents may
require treatment in units that are specially designed and fitted with
certain explosion-proof equipment. These types of units are not
typically found at commercial incineration facilities. The Agency is
aware that these types of units are currently used for many of the DOD
explosive wastes and that there appears to be a trend to decrease the

reliance on open detonation for these wastes.

While these explosive wastes are not typically placed in most types
of land disposal units, it was common practice to thermally destruct
(1.e., open detonate, open burn) these wastes. In fact, the Agency
believes that most D003 wastes that are generated in the Explosives
Subcategory are currently treated by open burning, open detonation, or
incineration in specially designed units; hence, these technologies are

all demonstrated.
3.3.3 Water Reactive Subcategory

Because of their violent reactivity with water, these wastes are not

typically placed in land disposal units and certainly are not generally
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placed in surface impoundments. Applicable treatment technologies for
these wastes would be to react the wastes with water under controlled
conditions or controlled detonation; however, these reactions are often
vigorous and extremely difficult to control. The most common treatment
for these wastes is actually controlled reaction with water and
neutralization of the acid or alkali solution generated. A less common
method is controlled detonation. During detonation, it is theorized that
the reactive organic constituents are destroyed by the explosion and that
the reactive inorganic constituents form less hazardous oxides or react

with other chemicals in the explosion (such as moisture from the air).

The Agency has information indicating that several facilities are
treating water reactive wastes with deactivation technologies like
hydrolysis. Consequently, the Agency believes hydrolysis to be

demonstrated to treat water reactive wastes.
3.3.4 Reactive Sulfides Subcategory

Applicable treatment for sulfide wastes would be to chemically
convert the reactive sulfides to sulfur, to insoluble metallic sulfide
salts, or to insoluble sulfates that can be removed or recovered. Some
data indicate that these wastes can be treated by alkaline chlorination,
incineration, or chemical deactivation techniques. The Agency has
information indicating that at least one facility is using alkaline
chlorination and at least one facility is using incineration to treat
D003 Reactive Sulfides, henée, both' technologies are demonstrated. In
sone instances, the D003 may be in a form amenable to recovery of sulfur
by sulfuric acid production from incineration of stack gases. The Agency
knows of one facility currently burning D003 Reactive Sulfide Wastes in

an incinerator with a scrubber to produce sulfuric acid.

The Agency believes that some of these wastes may also be

contaminated with organic sulfides known as mercaptans. These malodorous
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chemicals are believed to complicate the treatment of these reactive
sulfide wastes. The Agency has information indicating that mercaptans
can be oxidized to sulfates and the corresponding acid using chlorine
dioxide (McCGlatheny 1989). Consequently, EPA belives chemical oxidation

to be demonstrated to treat D003 sulfide reactive wastes.

3.3.5 Other Reactives Subcategory

The Agency suspects that while these wastes may be generated, it is
unlikely that they would require placement in any type of land disposal
unit. In general, the Agency believes that these unstable wastes can be
deactivated using either incineration in special units or open
detonation. The Agency has information indicating that one facility is
using "heat treatment of a reactive fluorocarbon contaminated wastewater"
to deactivate a waste believed to belong in this subcategory. As a
result, the Agency believes that deactivation technologies are

demonstrated to treat wastes in the Other Reactives Subcategory.
3.4 0 st Demonstrat v

The Agency believes that there are two major options for evaluating
potential standards for each D003 characteristic waste subcategory. The
first option is for EPA to propose numerical treatment standards.
However, for all subcategories of D003 wastes except the reactive
cyanides, the Agency believes that development of ary numerical treatment
standards, based on any of the appropriate deactivation techniques, would
be difficult because there is no known analytical test designed to
measure the reactivity for these wastes, nor is there a test that
distinguishes the reactive chemical from the deactivated chemical (e.g.,
sodium). The second option is to propose a method or sequence of methods
of treatment as BDAT. Table 3-1 located at the end of this chapter
presents the proposed treatment standards for all subcategories of D003,
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All of the known treatment processes for the five subcategories of
D003 Reactive Wastes can result in significant amounts of solid
residues. These residues may or may not exhibit the characteristic of EP
toxicity for metals. Instead of trying to establish metal standards for
these residues, the Agency prefers to regulate land disposal of them only
if they appear to be EP toxic wastes. Thus, the Agency is currently not
considering proposing standards for metals in the residues from the

deactivation of D003 wastes.

It is important to note that management practices have already been
established for reactive wastes in surface impoundments, waste piles,
land treatment units, and landfills (see 40 CFR 264.229, 265.256, 264.281,
and 264.312, as well as 265.229, 265.256, 265.281, and 265.312). When
finalized, the treatment standards proposed today for reactive (D003)
wastes will supersede the above-mentioned provisions and exclusions for
permissible land disposal of these wastes outlined in Parts 264 and 265.
Therefore, the Agency is proposing to revoke these sections. Facilities
handling reactive wastes will have to comply with the promulgated

treatment standards for these wastes in order to land dispose them.

The Agency is revoking the 40 CFR 264 and 265 sections to avoid
potential conflicts between thése proposed treatment standards and
existing land disposal provisions for D003 wastes. The Agency believes
that protection of human health and the environment will be better
accomplished, since compliance with the treatment standards will render
these wastes nonhazardous by permanently eliminating the characteristic

(reactivicy).
3.4.1 Reactive Cyanides Subcategory

EPA is proposing treatment standards for wastes in the D003 Reactive

Cyanides Subcategory as the direct transfer of concentration-based
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treatment standards for total and amenable cyanides from treatment
standards developed for the Second Third final rule for wastewaters and
nonvastewaters for cyanide wastes (e.g., FOll, F0l2, and P030). For the
purpose of determining the applicability of the treatment standards, the
Agency defined wastewaters as wastes containing less than 1 percent
(weight basis) total suspended solids and less than 1 percent (weight
basis) total organic carbon (TOC). Waste not meeting this definition
must comply with the treatment standards for nonwastewaters. Since the
Agency has data indicating that the wastes can exit in both wastewater
and nonwastewater forms and the Agency has performance data for each
form, EPA is proposing to establish numerical standards for D003

wastewater and nonwastewater.

The Agency believes that D003 wastes more closely resemble P030
rather than F006-F009 wastes because D003 wastes are listed as "reactive"
cyanides and PO30 represents "soluble” cyanides, which are likely to
liberate hydrogen cyanide when acidified. The Agency believes that D003
wastes that cannot meet the proposed treatment standards may potentially
be mislabeled and perhaps are not "“reactive® cyanides. It is possible
that some generators are misclassifying their F wastes (i.e., F006
through FG12) as D0O03. By establishing the lower standard for DOO3
wastes, the Agency may actually encourage proper identification of the F
cyanide wastes. Higher cyanide standards have been promulgated for these
F cyanides because they are known to contain interferences and a
significant concentration of complexed cyanides rathar than "reactive” or
"soluble" cyanides. For more information on the development of this
standard, see the background document for cyanide wastes (USEPA 1988b).

3.4.2 Explosives Subcategory

The Agency believes that most D003 wastes that are generated in the
Explosives Subcategory are currently treated by thermal destruction
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(i.e., open detonation or incineration in specially designed units). By
simple deduction, this process would be expected to remove the explosive

characteristic of the D003 waste,

Because of the large number of explosive formulations and the
difference in applicable treatments (Department of the Army 1984), the
Agency is proposing a standard of "Deactivation as a Method of Treatment"
for wastes in this group. By establishing this standard, the Agency is
allowing the regulated community to use that treatment technology (i.e.,
incineration, chemical deactivation, etc.) which best fits the type of
explosive waste requiring treatment. Furthermore, by establishing this
as a treatment standard, the Agency believes that the variance procedures
could be used as a method of providing a more complete evaluation of the
safety hazards associated with each individual deactivation or open
detonation procedure at each facility. This may be the preferred
approach, in that (1) it appears to provide more assurance of the
protection of human health and the environment at each individual site by
providing a more extensive technical evaluation by regulatory personnel;
(2) it allows the wastes to be treated by any treatment technology that
may be developed (such as specially designed incineration units); and
(3) it also bans most forms of land disposal.

3.4.3 Water Reactives Subcategory

The Agency is proposing a standard of "Deactivation as a Method of
Treatment" for the D003 wastes containing reactive liscing constituents
in the Water Reactives Subcategory. The Agency believes this is an
appropriate approach for these wastes since the hazardous characteristic
is based on immipnent hazard (i.e., potential violent reaction with water)
rather than on other criteria such as levels of hazardous constituents
and that technologies exist that can completely remove these

characteristics.
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By establishing deactivation as a treatment standard, the Agency
believes that the variance procedures could be used as a method of
providing a more complete evaluation of the safety hazards associated
with each individual deactivation or open detonation procedure at each
facility. This may be the preferred approach in that (1) it appears to
provide more assurance of the protection of human health and the
environment at each site by providing a more extensive technical
evaluation by regulatory persomnel; (2) it allows the wastes to be
treated by any treatment technology that may be developed (such as
controlled hydrolysis); and (3) it also bans most forms of land
disposal,

3.4.4 Reactive Sulfides Subcategory

The Agency is in the process of developing a quantitative threshold
for toxic gas generation for reactive sulfide wastes. The interim value
the Agency is considering is 500 milligrams of hydrogen sulfide generated
per kilogram of waste (Claussen). Since, the Agency has not yet approved
a standard analytical method for testing either sulfides or reactive
sulfides in hazardous wastes or in nonwastewater treatment residues, the
Agency is unable to propose a numerical treatment standard for D003
wastes in this subcategory at this time. However, it may develop a
method and establish numerical standards for wastes in this group in the
future. Consequently, _

EPA is proposing a treatment standard of "Alkaline Thlorination, Chemical
Oxidation, or Incineration Followed by Precipitation to Insoluble
Sulfates." '

3.4.5 Other Reactives Subcategory

The Agency is proposing a standard of "Deactivation as a Method of
Treatment"™ for wastes in this subcategory because of their uniqueness
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with respect to hazard and handling requirements. By simple deducdtion,
this process would be expected to vremove the reactive characteristic of
the D003 waste.

By establishing this standard, the Agency is allowing the regulated
community to use that treatment techmology (i.e., incineration, chemical
deactivation, etc.,) which best fits the type of reactive waste requiring
treatment, The Agency believes this is an appropriate approach for these
wastes since the hazardous characteristic is based on imminent hazard
(e.g., violent reactions). Further, by establishing this as a treatment
standard, the Agency believes that the variance procedures could be used
as a method of providing a more complete evaluation of the safety hazards
associated with each deactivatlon procedure at each facility.
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TABLE 3-1 BDAT TREATMENT STANDARDS FOR D003

REACTIVE CYANIDES SUBCATEGORY
BASED ON 261.23(a)(5)

[Nonwastewaters ]
Maximum for any
Single Grab Sample
Regulated Total Composition
Constituent (mg/kg)
Cyanides (Total) = ..... .. .ciiiiiiiinnnnnennss 110
Cyanides (Amenable) ..............c.0.vervneennn 9.1

REACTIVE CYANIDES SUBCATEGORY
BASED ON 261.23(a)(5)

[Wastewaters]
Maximum for any
. Sipgle Crab Sample
Regulated Total Compositjon
Constituent (mg/1)
Cyanides (Total) = ...........c.ceirnnennnnnnn 1.9
Cyanides (Amenable) f a4 e ettt en 0.10

REACTIVE SULFIDES SUBCATEGORY
BASED ON 261.23(a)(5)

ALKALINE CHLORINATION, CHEMICAL OXIDAIION OR
INCINERATION* FOLLOWED BY PRECIPITATION TO
INSOLUBLE SULFATES AS METHODS OF TREATMENT

EXPLOSIVES, WATER REACTIVES,
AND OTHER REACTIVES SUBCATEGORIES
BASED ON 261.23(a)(6), 261.23(a)(2) THROUGH (4),
AND 261.23(a)(1), RESPECTIVELY

DEACTIVATION AS A METHOD OF TREATMENT

* - Incinerators must comply with 40 CFR 264 Subpart O or 265 Subpart O.
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4. P AND U WASTES CONTAINING REACTIVE LISTING CONSTITUENTS

This chapter describes regulations for the RCRA-listed P and U wastes
containing reactive listing constituents. These wastes pose a
significant risk during handling because of their reactivity.

Development of BDAT for P and U wastes containing reactive listing
constituents has been added to this document since some of these wastes
may be similar to some D003 wastes based on the characteristic of
reactivity. The hazardous wastes with hazardous waste codes beginning
with P are identified as acute hazardous waste, while the hazardous waste
codes beginning with U identify toxic wastes. Whether a waste is an
acute hazardous waste or a toxic waste generally has no bearing on the
treatability of the wasté. The following is the list of P and U wastes

containing reactive listing constituents:

PO06 - Aluminum phosphide U023 - Benzotrichloride

PO09 - Ammonium picrate U086 - 1,2-Diethylhydrazine

PO15 - Beryllium dust U096 - a,a-Dimethylbenzylhydroperoxide
P056 - Fluorine U098 - 1,1-Dimethylhydrazine

P068 - Methyl hydrazine U099 - 1,2-Dimethylhydrazine

P073 - Nickel carbonyl - Ul03 - Dimethyl sulfate

P08l - Nitroglycerine Ul09 - Diphenylhydrazine

P087 - Osmium tetroxide Ul34 - Hydrogen fluoride

P096 - Phosphine © Ul33 - Hydrazine

P105 - Sodium azide U135 - Hydrogen sulfide

P112 - Tetranitromethane Ul60 - Methyl ethyl ketone peroxide

P122 - Zinc phosphide (>10%) Ul89 - Phosphoric sulfide
U249 - Zinc phosphide (<10%)

It should be mentioned that strontium sulfide (P107) was a reactive
listing constituent. However, the Agency is not regulating P107 because
on October 31, 1988, it was removed from Appendix VIII of Part 261, the
1ist of RCRA hazardous constituents. EPA took this action because
strontium sulfide, even when improperly treated, stored, transported,
disposed of, or otherwise managed, does not pose a significant hazard to
human health or the environment.
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However, wastes containing strontium sulfide are not released from
regulatory control under RCRA. If a waste contains high concentrations
of strontium sulfide, it may exhibit the characteristic of reactivity
(40 CFR 261.23(a)(5)) (i.e., a sulfide-bearing waste that, when exposed
to pH conditions between 2 and 12.5, can generate toxic gases (e.g.,
st), vapors, or fumes in a quantity sufficient to present a danger to
human health or the environment). If the wastes exhibit the
characteristic of reactivity, they must be handled as characteristic
hazardous wastes in the D003 Reactive Sulfide Subcategory as described in
this document.

4.1  Waste Characterization

According to 40 CFR 261.33, the P and U codes presented above are
esgsentially commercial chemical products (or intermediates) and become
hazardous wastes when they are discarded or are intended to be discarded;
when they are mixed with waste oil, used oil, or another material; when
they are applied to the land for dust suppression or road treatment; when
they are otherwise applied to the land in lieu of their original intended
use or when they are contained in products that are applied to the land
in lieu of their original intended use; or when, in lieu of their
original intended use, they are produced for use as (or as a component

of) a fuel, distributed for use as a fuel, or burned as a fuel.
These materials can be present in different form-:

¢ Any commercial or off-specification commercial chemical product
(or intermediate) with any of the above generic names;

* Residues remaining in containers that held any of the
above-mentioned products (or intermediates); or

o The residue of contaminated soil, water, or other debris that
results when there is a cleanup of & commercial product (or
intermediate) or off-specification commercial chemical product (or
intermediate) or manufacturing chemical intermediate having the
generic name of any of the above-listed products that had been
spilled onto the land or into the water.
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Since the Agency could not characterize every P and U waste stream
that could possibly be generated, the Agency has based its BDAT
development on the characteristics of the pure chemical that was listed.
Below are descriptions of the pure chemical elements or compounds. The
waste codes are listed next to the chemical names; however, these
descriptions may not always be indicative of the different P and U wastes
containing the reactive chemicals that could be generated. The chemical
structures of each listing constituent are shown in Table E-1 located in
Appendix E. Where noted, the wastes have been listed for their
reactivity. All the wastes react violently in some way, but are not all
listed for reactivity. A brief statement about why each waste has been

listed is also presented below.

PO06 - Aluminum phosphide: This compound exists as dark gray or dark
yellow crystals with a cubic zinc blend structure. It must be

protected from moist air since it reacts readily to produce
phosphine, which is highly toxic. It does not melt or decompose
thermally at temperatures up to 1000°C. When water and acid
are added to aluminum phosphide, phosphine is produced in
quantitative yields, The waste is listed for reactivity and
toxicity.

P009 - Ampounium picrate: This compound exists as bright yellow,
bicter scales, or orthorhombic crystals. It explodes easily from

heat or shock and is soluble in water at 20°C. The waste is
listed for reactivircy.

PO15 - Bervllium dust: This compound exists as a gray metal with a
close-packed hexagonal structure. Beryllium has a melting point of
1287°C and a boiling point of 2500°C. The dust or
amalgamated metal reacts with hydrochloric a~id, dilute sulfuric
acid, and dilute nitric acid, and reacts violently with strong
bages. In both cases, it causes an evolution of hydrogen. Death
may result from short exposure to very low concentrations of the
dust or its salts. '

PO56 - Eluerine:. This halogen exists as Fj in its elemental state and
is a pale yellow gas. Fluorine has a melting point of
-219.61°C and a boiling point of -188.13°C. Fluorine is
the most reactive nonmetal, and it reacts vigorously with most
oxidizable substances at room temperature, frequently with
ignition. 1Its violent reactions with organic compounds usually
disintegrate the metal. This gas is dangerous to inhale.
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P068 -

P073 -

This compound exists as a clear liquid with an
odor that is characteristic of short chain, organic amines. It
has a flash point of 70°C and an ignition temperature of
196°C. The vapors may explode and self-ignite in and on
contact with oxidizing agents. The chemical is soluble in
hydrocarbons. Methyl hydrazine is considered a mild alkaline base
and a strong reducing agent. It ignites spontaneously on contact
with strong oxidizing agents such as fluorine, chlorine
trifluoride, nitrogen tetroxide, and fuming nitric acid.

Nickel carbonvl: This chemical is a colorless, volatile liquid
at standard temperature and pressure. It is extremely poisonous.
It oxidizes in the air and explodes at about 60°C. Nickel
carbonyl is made by passing carbon monoxide over finely divided
nickel.

PO81 - Nitroglvcerin: This chemical exists as a pale yellow, oily liquid

PO87 -

P09%6 -

that explodes on rapid heating or on concussion. It crystallizes in
two forms and begins to decompose at 50° to 60°C. Nitrogly-

cerinis appreciably volatile at 100°C, evolves nitrous yellow

vapors at 135°C, and explodes at 281°C. On explosion,

harmless gases (i.e., oxygen, nitrogen, carbon dioxide) are
produced. The waste is listed for reactivity and toxicity.

Osmium tetroxide: The form of this compound is a pale yellow
solid. It exists as monoclinic crystals. Osmium tetroxide has a

boiling point of 130°C and begins to sublime and distill well
below the boiling point. It is soluble in benzene. The vapor is
extremely poisonous. This compound is a strong oxidant.

Phosphine: This chemical compound is a poisonous gas at standard

-temperature and pressure. It is prepared from white phosphorus and

aqueous alkali hydroxide and also by treatment of PH,I with KOH.
This gas i3 spontaneously flammable in air if there is a trace of
PoH, present and burns with a luminous flame. Phosphine is

s%ightly soluble in water and combines violently with oxygen and the
halogens. It liberates hydrogen and forms th~ phosphide when passed
over heated metal and forms phosphonium salts when brought in
contact with the halogen acids.

P105 - Sodium gzide: This compound exists as crystals that decompose into

3073

sodium and nitrogen when heated. It is soluble in water at 10°C
and in alcohol at 25°C. Sodium azide can react with lead and
its compounds to form explosive chemicals.
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Pl12 -

P122 -

uo23 -

U086 -

U0sé -

U098 -

U099 -

3073g

Tetranitromethane: This compound exists as a pale yellow liquid.
It is insoluble in water and freely soluble in alcohol. It attacks

iron, copper, brass, zinc, and rubber. Tetranitromethane can be
decomposed by an alcoholic solution of potassium hydroxide. It is
used as a powerful oxidizing agent. It has a boiling point of
126°C and is highly explosive in the presence of impurities.

The waste is listed for reactivity,

Zinc phosphide: The chemical exists as dark gray tetragonal
crystals and powder. The chemical has a faint phosphorous odor.
When heated with the exclusion of air, it melts and finally
sublimes. The melting point has been given as 420°C and the

boiling point as 1100°C. When kept dry, it is quite stable. It

is insoluble in water and alcohol, but soluble in benzene and carbon
disulfide, causing the evolution of spontaneously flammable
phosphine. It reacts violently with concentrated sulfuric acid and
other oxidizing agents. The waste is listed for reactivity and

toxicity.

Benzotrichloride: Benzotrichloride exists as an unstable liquid
that fumes in air and hydrolyzes in the presence of moisture,
forming benzoic and hydrochloric acids. It is insoluble in water
but soluble in alcohol, benzene, ether, and many other organic
solvents. The boiling point is 220.8°C. The waste is listed

for reactivity, corrosivity, and toxicity.

1.2-Diethylhydrazine: This compound is soluble in alcohol and
ether. It has a boiling point of 86°C. When heated to
decomposition, it emits toxic fumes of NO, .

a.a-Dinethylbenzylhydroperoxide: a,a-Dimethylbenzyhydroperoxide’s
boiling point is 100 to 101°F. This compound is an oxidizer and
is listed as toxic.

L.1l-Dimethvihvdrazine: This compound is a flammable, hygroscopic,
mobile liquid that fumes in air and gradually turns yellow. It is
corrosive to skin and has a characteristic ammoniacal odor of
aliphatic hydrazines. The chemical is misciple with water, causing
the evolution of heat. It is also miscible with alcohol, ether,
dimethylformamide, and hydrocarbons. The boiling point is

63.9°C.

- : This chemical fumes in air and gradually

turns yellow. It is miscible with water with the evolution of
heat. This compound is corrosive to the skin.
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U103 - Dimethv]l sulfate: This chemical is a colorless, oily liquid with

a boiling point of about 188°C with decomposition and a flash
point of 182°C. It is extremely hazardous with no warning
characteristics (e.g., odor, irritation).

U109 - Diphenylhvdrazine: The form of this compound is yellow crystals

with a melting point of 34.5°C. It is insoluble in water and
freely soluble in alcohol and ether.

U133 - Hydrazine: Hydrazine exists as a colorless, oily liquid that fumes

in air. It has a penetrating odor resembling that of ammonia.
Hydrazine is a violent poison that causes delayed eye irritation.
It burns with violet flame and explodes during distillation if
traces of air are present (also affected by ultraviolet light and
metal fon catalysts). The flash point is 126°F (52°C).

Hydrazine can be stored for years if sealed in glass and kept in a
cool, dark place. It forms salts with inorganic acids. The
chemical is a highly polar solvent and powerful reducing agent. It
dissolves many inorganic substances and is miscible with water,
methyl, ethyl, propyl, and isobutyl alcohols. Hydrazine forms an
azeotropic mixture with water. The waste is listed for reactivity
and toxicity.

Ul34 - Hydrogen fluoride: Hydrogen fluoride is a colorless gas that fumes

U135 -

U160 -

Ul89 -

3073g

in air. It is listed as highly irritating, corrosive, and
poisonous. In aqueous solutions, it is a weak acid. The boiling
point is -56°C.

This chemical is a flammable, poisonous gas
with a characteristic odor of rotten eggs that is perceptible in
air in a concentration of 0.002 mg/l. It burns in air with a pale
blue flame. The ignition temperature is 260°C. Hydrogen
sulfide has explosive limits when mixed with air. Water solutions
of hydrogen sulfide are not stable, absorbed oxygen causes the
formation of elemental sulfur, and the solutions become turbid
rapidly. It is soluble in glycerol. In a fifcy-fifty by volume
mixture of glycerol and water, the precipitation of sulfur is
retarded considerably.

: The waste is listed for reactivity
and toxicity. The chemical will explode when heated and is a
strong oxidizer.

This compound exists as light yellow,
triclinic crystals with a peculiar odor. It has a melting point
of 286° to 290°C and a boiling point of 513° to 515°C. This
chemical decomposes in water, forming phosphoric acid and hydrogen
sulfide. It is soluble in carbon disulfide and in aqueous
solutions of alkali hydroxides. It must be kept tightly closed.
The waste is listed for reactivity.
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U249 - Zipc phosphijde: The chemical exists as dark gray tetragonal
crystals and powder, The chemical has a faint phosphorous odor.
When heated with the exclusion of air, it melts and finally
sublimes. The melting point has been given as 420°C and the
boiling point as 1100°C. When kept dry, it is quite stable.
It is insoluble in water and alcohol but soluble in benzene and
carbon disulfide, causing the evolution of spontaneously flammable
phosphine. It reacts violently with concentrated sulfuric acid
and other oxidizing agents. The waste is listed for reactivity

and toxicity.

It should be mentioned that a waste is not necessarily a P waste or a
U waste if it contains one or more of the chemicals with a generic name
listed in 40 CFR 261.33. 1In other words, the fact that a waste contains,
say, aluminum phosphide does not automatically render the waste P006
hazardous waste. P and U wastes are limited to commercial products or
intermediates or off-specification versions thereof that are spilled,
discarded, or intended to be discarded. Thus, a waste containing
aluminum phosphide would be a POO6 hazardous waste only if some or all of
aluminum phosphide in the waste were a commercial product, intermediate,
or off-specification version thereof at some point in its existence prior
to its incorporation into the waste. The available characterization data
for the P and U wastes containing reactive listing constituents is
presented in.Appendix E in Table E-2.

4.2 Induscries Affected

The Agency does not intend to describe every inddscry that generates
the P and U wvastes containiﬁg reactive listing constituents, since any
industrial facility that produces, uses, stores; and/or transports the
chemicals has the potential of genetating the waste. Table E-3 located
in Appendix E presents a description of the RCRA-permitted facilities
that generated the above-listed wastes and«tho,lpproximaté volumes
produced in 1986 (confidential business information is not included).

The following is a summary of the producers of the chemicals and the
generators of the waste. Brief descriptions of the uses of the chemicals

are also presented to indicate areas of potential waste generation.
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PODS -

PO0O9 -

PO15 -

PO56 -

P068 -

PO73 -

Aluminum phosphide: There are no listed producers of this
chemical in SRI 1988 edition. One generator in EPA Region 1V is
liscted in the 1986 TSDR Survey.

USE: Source of phosphine; in semiconductor research; as a
fumigant.

Apmonium picrate: One producer located in EPA Region II is

lisced in SRI; however, the facility is selling all stock that was
originally imported and does not manufacture ammonium picrate.
There were no generators of PO0OY9 wastes listed in the 1986 TSDR
Survey.

USE: Explosives, fireworks, rocket propellants.

Bervlilium dust: Two mines currently process beryllium ore.
Thirteen generators are listed in the TSDR Survey as generating

PO15 in 1986; 1 in EPA Region II, 2 in EPA Region III, 2 in EPA
Region IV, 1 in EPA Region V, 1 in EPA Region VI, 1 in EPA Region
VIII, 4 in EPA Region IX, and 1 in EPA Region X.

USE: Source of neutrons when bombarded with alpha particles. As
a neutron reflector and neutron moderator in nuclear reactors. In
radio tube parts and aerospace structures. In inertial guidance
systems.

Fluoripne: One producer was listed in the SRI 1988 edition. One
generator in Region II is listed in the 1986 TSDR Survey.
USE: Powerful fluorinating agent.

Methyl hydrazine: No producers are listed in SRI 1988 edition.
Three generators are listed in the 1986 TSDR Survey: one located
in EPA Region III, one located in EPA Region V, and one in EPA
Region VI.

USE: In rocket fuel; intermediate in chemical synthesis.

Nickel carbonvl: One company located in EPA Region III is listed
as a producer in SRI 1988 edition. One generator in EPA Region
I1I is listed in the 1986 TSDR Survey.

- USE: Laboratory and organic synthesis.

PO81 -

¢ Five U.S, military installations are currently
producing this chemical. Two are located in EPA Region II, two
-are located in EPA Region III, and one is located in EPA Region
VII. There are no POBl waste generators listed in the 1986 TSDR
Survey.

- USE: Explosives (dynamite is 75 percent mitroglycerin) and

30733

veterinary pharmaceuticals.
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PO87 - Osmium tetroxjde: Three producers are listed in SRI 1988
edition: one located in EPA Region I, one located in EPA Region
I1, and one located in EPA Region III. There are eight generators
of PO87 listed in the 1986 TSDR Survey: two located in Region II,
one in Region IV, three in Region V, one in Region VI, and one in
Region VIII.
USE: Oxidizing agent particularly for converting olefins to
glycols. Catalyzes chlorate, peroxide, periodate, and other
oxidations. As a fixing and staining agent for cell and tissue
studies.

P096 - Phosphipe: Nine producers are listed in the 1988 edition of SRI:
one in Region I, one in Region II, one in Region IV, one in Region
V, one in Region VI, and three in Region IX. Two facilities are
listed as generators in the 1986 TSDR Survey: one in EPA Region V
and one in EPA Region VI,
USE: Gaseous dopent for semiconductors.

P105 - Sodium azide: There are no producers listed in the 1988 edition
of SRI. Seventeen generators are listed in the 1986 TSDR Survey:
one in EPA Region I, six in EPA Region 1I, three in EPA Region
111, one in EPA Region IV, two in EPA Region V, three in EPA
Region VI, and one in EPA Region X.

USE: In the preparation of hydrazoic acid, lead azide, pure
sodium; as a propellant for inflating automotive safety bags; in
weed and fruit rot control,

P112 - Tetranitromethane: One chemical producer in EPA Region II is
listed in the SRI 1988 edition, and no generators of P112 are
listed in the 1986 TSDR Survey. ‘

USE: Oxidizer in rocket propellants. As explosive in admixture
with toluene, to increase cetane number of diesel fuels. Reagent
for detecting the presence of double bonds in organic compounds.
Has been proposed as an irritant war gas.

P122 - Zinc phogphide: One chemical producer, located in EPA Region V,
is listed in the SRI 1988 edition. There is one generator,
located in EPA Region V, of P122 waste listed in the 1986 TSDR
Survey.

USE: 1In rat and field mice poison preparations.

U023 - Benzotrichloride: In the 1988 edition of SRI, onoicompahy in
Region II is listed as producing benzotrichloride, and the same

‘company is listed as generating U023 in the 1986 TSDR. Survey
USE: Intermediate for pesticides.
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U086 - 1.2-Diethvlhvdrazine: There are no listed producers in the SRI

uo9eé

U098

uo99

U103

U109

U133

U134

3073

1988 edition. One generator of U086 in Region V is listed in the
1986 TSDR Survey.
USE: Polymer additives, fuels, photographic chemicals, and dyes.

- : There are four listed producers
in the SRI 1988 edition: two in Region II, one in Region III, and
one in Region V. No generators are listed in the 1986 TSDR Survey.
USE: Intermediate in acetol/phenol production process.

One listed producer in Region VI of the
chemical is in the SRI 1988 edition. Three generators are listed
in the 1986 TSDR Survey: omne in Region II and two in Region V.
USE: Base for rocket fuel formulations.

- 1.2-Dimethvlhvdrazine: No producers are listed in the SRI 1988

edition, and no generators are listed in the 1986 TSDR Survey.
USE: The base in rocket fuel formulations.

- Dimethylsulfate: Two producers are listed in the SRI 1988 edition

and five generators are listed in the 1986 TSDR Survey. The two
producers are located in EPA Regions II and III, and the five
generators are located in Regions I, 11, II1I, IV, and V.

USE: Methylating agent in the manufacture of many organic
chemicals.

- Diphenvlhvdrazine - No producers are listed in the SRI 1988

edition. Two generators are listed in the 1986 TSDR Survey, both
located in EPA Region V.

USE: In the manufacture of hydrochloride, which is used as
reagent for ababrnose and lactose.

- One producer, located in EPA Region V, is listed in
the SRI 1988 edition, and 17 generators are listed in the 1986
TSDR Survey. Two of the generators are located in EPA Region I,
one in Region II, one in Region III, three in Region IV, three in
Region V, two in Region VI, two in Region VIII, one in Region IX,
and two in Region X.
USE: Reducing agent; organic hydrazine derivative; rocket fuel.

Hydrogen fluoride: Four producers are listed in the SRI 1988
edition. According to the 1986 TSDR Survey, there is one facility
in Region I, two facilities in Region III, seven facilities in
Region V, one facility in Region VI, one facility in Region VIII,
three facilities in Region IX, and one facility in Region X
generating this waste.
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Ul3s -

Ule0 -

Ulg9 -

U249 -

4.3

USE: Catalyst in petroleum industry, use in fluorination
processes, especlally in the aluminum industry, in the manufacture
of fluorides, in making fluorine-containing plastics, and for
separating uranium isotopes. :

Hydrogen sulfijde: Twelve facilities are listed in the SRI 1988
edition as producing hydrogen sulfide, and five facilities are
listed in the 1986 TSDR Survey as generating Ul35 wastes. The
facilities producing hydrogen sulfide are located as follows: one
in EPA Region I, one in EPA Region 11, one in EPA Region III, one
in EPA Region IV, two in EPA Reglon V, three in EPA Region VI, ome
in EPA Region VIII, and two in EPA Region IX. The facilities that
generated hydrogen sulfide waste {Ul35) in 1986 are located as
follows: one in Region I, Region III, Region IV, Region V, and
Region IX.

USE: In the manufacture of chemicals, in metallurgy; as an
analytical reagent.

Methy]l ethy]l ketone peroxjde: No producers are listed in the SRI
1988 edition. Eight facilitles are listed as generating Ulé0 in
the 1986 TSDR Survey: two in Region II, two in Region IV, one in
Region V, one in Region VI, one in Region IX, and one in Region X.
USE: A widely used polymer-curing agent.

Phosphoxic sulfide: Six facilities are listed as producers of
phosphoric sulfide, and four facilities are listed as generators
of U189 wastes. One facility producing phosphoric sulfide is
located in EPA Region III, while three are in Region IV, one is in
Region V, and one is in Region VII. The four facilities that
generated Ul89 in 1986 are located in EPA Regions V, VI, VII, and
X. :
USE: In manufacture of lube of{l additives and pesticides;
manufacture of safety matches and ignition compounds; for
introducing sulfur into organic compounds,

Zinc phosphide: One chemical producer, located in EPA Region V,
is listed in the SRI 1988 edition. One generator of U249 waste,
in EPA Region IX, is listed in the 1986 TSDR Jurvey.

USE: 1In rat and field mice poison preparations.

Anslvticsl lLssues

For all but two P and U constituents (i.e., PO15, beryllium dust, and
U109, diphenylhydrazine), methods to analyze the listed constituents in
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treatment residues are not currently available. Although the Agency
recognizes that these compounds exist, and that the manufacturers may
have methods to verify their purity and determine their product
specifications, there are no EPA-approved analytical procedures to .
ascertain trace quantities of these chemicals either in the raw sample or
in the residues from treatment. In addition, EPA has not identified any
constituents in these wastes that could be used as a surrogate or as an

indicator compound. These wastes include the following:

PO06 - Aluminum phosphide U023 - Benzotrichloride

PO09 - Ammonium picrate U086 - 1,2-Diethylhydrazine

P056 - Fluorine U096 - a,a-Dimethylbenzylhydroperoxide
P068 - Methyl hydrazine U098 - 1,1-Dimethylhydrazine

P073 - Nickel carbonyl U099 - 1,2-Dimethylhydrazine

PO81 - Nitroglycerine U103 - Dimethyl sulfate

P087 - Osmium tetroxide Ul33 - Hydrazine

P096 - Phosphine U134 - Hydrogen fluoride

P105 - Sodium azide U135 - Hydrogen sulfide

P112 - Tetranitromethane U160 - Methyl ethyl ketone peroxide
P122 - Zinc phosphide (>10%) U189 - Phosphoric sulfide

U249 - Zinc phosphide (<10%)

In the future, methods may be developed and approved for use in
analyzing some of the P and U reactive constituents. Table E-4 in
Appdndix E presents the analytical problems associated with some of the
reactive listing constituents for the P and U waste codes.

4.4  Applicable/Demonstrated Technologies

This section identifies the applicable and demonstrated treatment
technologies for the P and U wastes containing reactive listing
constitusnts. To be applicable, a technology must theoretically be
usable to treat the waste in question or a similar waste. To be
demonstrated, the technology must be employed in full-scale operation for
the treatment of the waste in question or of a similar waste.
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4.4.1 Applicable Treatment Technologies

Because the Agency has no waste characterization specifically for the
reactive P and U wastes, the applicable technologies are based on the
characteristics present in Section 4.1 for the reactive listing

constituents for the P and U wastes,

The following subsections present applicable treatment technologies
for the (1) organic constituents, (2) metal constituents, and
(3) inorganic constituents other than metals in nonwastewater and
wastewater forms of the P and U wastes containing reactive constituents.
For the purpose of the land disposal restrictions rule, wastewaters are |
defined as wastes containing less than 1 percent (weight basis) total
suspended solids and less than 1 percent (weight basis) total organic
carbon (TOC)., Wastes not meeting this definition are classified as
nonwastewaters. For a more detailed discussion of each treatment
technology, see USEPA 1989%9a.

(1) Applicable treatment technologies for organic constituents.

For wastes containing reactive organic constituents, the technologies
considered applicable are those that destroy the organics in a manner
that is safe to human health and the environment.

Nonwastewaters. The technologies that the Agency has identified
as applicable for treatment of nonwastewaters containing reactive organic
constituents are open detonation, open burning, and incineration.

Open detonation involves a violent chemical reaction within a
chemical compound or mechanical mixture evolving heat and pressure. The
reaction procaeds‘throqgh the reacted material toward the unreacted
material at a supersoni¢ velocity.
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Open burning is the burning of materials in the open air, either on
the ground surface or in a containment device, without significant
control of the combustion, and in such a manner that the products of
combustion are emitted directly into the ambient air without passing
through a device intended to control gaseous or particulate emissions.
Improper management of the ash/residue and contaminated soll generated at
the open burning unit could result in enviromnmental contamination through
the air, soil, and subsurface and surface water pathways. First of all,
the ash must be sampled to determine whether it is a hazardous waste
through the use of the reactivity and EP toxicity analyses. The DOD
community typically uses the Bureau of Mines gap test and the detonation
deflagration transition test to determine whether a sample is reactive;
however, there is no approved EPA method. Additionally, some reactive
hazardous wastes may generate residues that may contain nitrates and
perchleorates in concentrations sufficiently high to qualify as oxidizers
as defined in 49 CFR 173.151. 1In that case, these residues would be
ignitable hazardous wastes (D00l1). This oxidizer determination would
only be necessary where wastes that could possibly generate oxidizers are

thermally treated.

Incineration of the P and U nonwastewaters containing reactive
constituents is also an applicable technology. Incineration is a
technology that destroys the organic constituents in the waste by
converting them to carbon dioxide, water, and other combustion products.
Incineration may result in residuals that require treatment because of
their metal content. -Specifically. the residuals consist of ash and
scrubber water. Incineration of highly explosive constituents may
require treatment in units that are specially designed and fitted with
certain explosion-proof equipment. These types of units are not
typically found at commercial incineration facilities. The Agency is
avare that these types of units areé currently used for many of the
Department of Defense explosive wastes and that there appears to be a
trend to decrease the reliance on open detonation for these wastes.
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Nastewaters. The Agency has identified carbon adsorption
followed by regeneration or incineration of the spent carbon, wet air
oxidation, biological treatment, and solvent extraction as potentially
applicable for treatment of hazardous P and U reactive organic
constituents in wastewaters. Additionally, incineration has been
identified for wastewaters containing high levels of reactive compounds
that may become increasingly dangerous when concentrated on carbon or in

an extraction fluid.

These applicable technologies destroy or reduce the total
concentration of hazardous organic compounds in the waste (incinerationm,
wet air oxidation, and biological treatment) or selectively remove
hazardous organic compounds from the waste stream (carbon adsorption and
solvent extraction). The Agency bélieves that not all P and U wastes
contain reactive listing constituents amcnablé‘to treatment with
biological, wet air oxidation, and solvent extraction methods. However,
most of these wastewaters are somewhat amenable to carbon adsorption
because the constituents typically have low solubility in water, have
high molecular weights, and have branched, rather than straight chain,
molecular structures. Compounds with lower molecular weights and higher
solubilities have also been successfully treated using carbon
adsorption. Illustrations supporting this argument are presented in
Appendix F.

(2) Applicable ctrestment technology for metsl conscityentsg. The
technologies considered applicable to treat P and U wastes containing

reactive metal constituents are those that remove the reactive
characteristic and/or recover the metals.

Bonwastewaters. For the metals present in nonwastewater P and
U wastes, potentially apﬁlicahle treatment technologies are stabllization
and high temperature metals recovery. Stabilization immobilizes the -
metal constituents to minimize leaching., High temperature metals
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recovery provides for recovery of metals from wastes primarily by
volatilization of some of the metals, subsequent condensation, and
collection. The process yields a metal product for reuse and reduces the
amount of waste that needs to be land disposed. Additionally, most
metallic nonwastewaters can be slurried such that metals can be retovered

or treated using wastewater treatment techniques.

Hastewaters. The technologies applicable for reactive
constituents present in a wastewater matrix are chemical precipitation
and removal of the precipitated metal solids using settling or sludge
filtration. Chemical precipitation removes dissolved metals from
solution, and settling/sludge filtration removes suspended solids.

(3) Applicable txeatment technologies for inoxrganics other than
metals. The technologies identified as potentially applicable are
those that destroy the compound or render it less harmful by removing the

reactive characteristic.

Nonwvastewvaters. EPA has identified incineration as applicable
for nonwastewaters and gases with inorganic reactive constituents other
than metals. Incineration is a technology that can destroy oxidizable
inorganics. Gases can be vented directly into the incinerator. It
should be mentioned that off-gases generated during the incineration of
these wastes may require an afterburner and/or may need to be scrubbed
before release to the atmosphere.

Gases that cannot be combusted should be solubilized in water. The
resulting compound present in aqueous scrubber solution should be
precipitated as an insoluble innocuous compound.

¥astewaters. The technologles i&entifiad as applicable for P
and U wastewaters containing reactive listing constituents are chemical
oxidation methods (e.g., alkaline chlorination) followed by precipitation
to insoluble salts or harmless compounds.
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4.4.2 Demonstrated Treatment Technologies

EPA considered demonstrated technologies to be those that are used on
a full-scale basis to treat the waste of interest or a similar waste with
regard to parameters that affect treatment selection. To determine what
treatment technologies are "demonstrated" for the reactive P and U codes,
the Agency contacted both generators and treaters of the wastes (Rissmann
1989). The following are summaries for each investigation concerning the
demonstrated treatment technologies for the individual reactive P and U

wastes,

PO06 - Aluminum phosphide - EPA contacted the only generator listed in
the 1986 TSDR Survey to gather information about treatment. This
company is also the only known producer; however, the company
claims that it no longer produces aluminum phosphide. The Agency
believes P122 zinc phosphide to be a similar waste based on
physical and chemical characteristics. Incineration is
demonstrated to treat P122. Consequently, the Agency believes
incineration to be demonstrated to treat P006 nonwastewaters.
Since this compound is water reactive, it is believed that
wastewater forms cannot exist; however, phosphine, one of the
products of decomposition, can be oxidized and precipitated with
lime to form calcium phosphate.

PO09 - Ammonium picrate - EPA could find no producers of this chemical
listed in the SRI 1988 edition and no generators of the waste
listed in the 1986 TSDR Survey. EPA believes that thermal
destruction (i.e., open detonation) is the best treatment for this
waste. Incineration was considered; however, because of the
danger involved with the handling and treatment of this waste,
incineration is not considered best. EPA believes that thermal
destruction (i.e., open detonation) has been demonstrated to treat
similar wastes; therefore, the Agency believes open detonation to
be demonstrated to treat P009 wastewaters and nonwastswaters.
Additionally, carbon adsorption has been demonstrated for similar
wastevaters containing explosive nitro groups (i.e., the listed
vaste K045 is spent carbon from treatment of wastewaters from the
production of nitrate esters and other nitrated explosives).
Consequently, the Agency believes carbon adsorption is
demonstrated to treat PO09 wastewaters.
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PO15 -

PO56 -

P068 -

3073

Berviliuwp dust - The Agency has identified a metallic beryllium
producer that accepts beryllium wastes including PO1S5 for
recycling. The wastes are manifested directly to the facility
since they have a RCRA storage permit. The facility usually only
accepts beryllium wastes that are not highly contaminated. The
wastes generally go through several proprietary processes to get
rid of some of the contaminants (such as iron and lead); the waste
is then added to the production process to make metallic
beryllium. Additionally, for highly contaminated wastes, the
facility has a vacuum cleaning process to recover beryllium from
the dust, Hence, EPA believes that recovery is demonstrated to
treat PO1l5.

Fluorine - Two companies (in Pennsylvania and New Jersey) use
alkaline scrubbers to react with waste fluorine gas, although each
uses a different alkaline agent. One uses potassium hydroxide
solution and then ships the spent solution to a commercial
wastewater treatment plant for disposal. The other company uses a
caustic soda (sodium hydroxide) solution in its scrubber, and when
the resulting sodium fluoride concentration exceeds its solubility
concentration (about 4.0 g/100 ml of water), the sodium fluoride
is filtered out, drummed, and then shipped to a permitted
disposer. Hence, solubilization in alkaline water is demonstrated
to treat gaseous forms of P056. The Agency has also identified
one facility using precipitation of fluoride as calcium fluoride
(USEPA 1988f). Precipitation is demonstrated to treat P056
wastewaters.

- EPA has found one commercial facility presently
incinerating PO68 nonwastewaters on a full-scale basis.
Therefore, the Agency believes incineration to be demonstrated.
The Agency has found one facility (NASA 1989) using an
ozone/ultraviolet light oxidation treatment system for destructiomn
of methyl hydrazines in a dilute aqueous solution (<100 ppm methyl
hydrazine). The facility uses total organic carbon (TOC) and some
intermediate products to monitor and evaluate the sytem;
therefore, the Agency believes ozone/ultravi~let light to be
demonstrated for the dilute wastewater forms of P068. However,
the Agency believes the oxidation process should be followed with
carbon adsorption as a polishing step for removal because the

~oxidation treatment has been demonstrated only for dilute

wastswaters. Carbon adsorption has been demonstrated on similar
wastes. The Agency believes that these wastewaters can be easily
adsorbed because of the branched nature of their structures, large
molecular weights, and low solubility in water. Therefore, EPA
believes carbon adsorption is demonstrated for P068 wastewaters.
Following adsorption, the resulting nonwastewater carbon residual
must be incinerated.
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PO73 -

PO81 -

Nickel carbonvl - EPA contacted a nickel smelter that uses the
Mond process to purify nickel (Bell 1989). During the Mond
process, nickel carbonyl is passed through a heated bed of alumina
at 200°C to recover nickel. The heat and alumina catalyst

cause the nickel carbonyl to decompose into nickel and carbon
dioxide. The carbon dioxide 1s fed to an incinerator and
destroyed. EPA believes that for wastewater and nonwastewater
forms of P073, nickel recovery using the Mond process is the best
technology.

Bitroglycerin - The Agency has found one facility using thermal
destruction (i.e., open burning) for treatment of nonwastewater
forms of a nitroglycerin waste. EPA has determined that one
facility is using rotary kiln incineration for treatment of
nitroglycerin wastewaters and nonwastewater slurries. EPA
believes thermal destruction (i.e., open burning) and incineration
are demonstrated for nonwastewaters and that incineration is
demonstrated for wastewaters. Additionally, carbon adsorption has
been demonstrated for similar wastewaters containing explosive
nitro groups (i.e., the listed waste K045 is spent carbon for
treatment of wastewaters from the production of nitrate esters and
other nitrated explosives). Consequently, the Agency believes
carbon adsorption is demonstrated to treat P08l wastewaters, as
well as incineration.

PO87 - QOsmium tetroxide - EPA has found one facility that bench treated

P096 -

P105 -

073

an aqueous solution of osmium tetroxide with potassium ifodide to
precipitate the osmium metal. The metal was recovered and sent to
a producer of osmium chemicals. (Osmium is presently valued at
$1,350 per ounce so it is unlikely that anyone is discarding the
material.) According to the 1986 Minerals Yearbook, only 2 pounds
of osmium tetroxide were produced; therafore, the Agency believes
it appropriate to use bench-scale performance data. Hence,
recovery is a demonastrated technology for wastewater forms.

Similar nonwastewaters have been slurried and treated as stated
above; therefore, the Agency believes precipitation followed by
recovery of the osmium to be demonstrated for nonwastewater forms.

Ehosphine - The Agency believes that it is common practice to
incinerate phosphine to phosphorus pentoxide and scrub the off-gas
with lime solution to generate calcium phosphate. This scrubber
water can be treated with neutralization. Hence, the Agency
considers incineration to be demonstrated to treat phosphine gas
and chemical oxidation followed by precipitation to be
demonstrated to treat P096 vastevaters. :

Sodium gzide - EPA has found one fscility using incinexation for

treatment of P105 nonwastewaters; therefores, the Agency has
concluded that incineration is demonstrated fgr nonwastewaters.
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Nitrite treatment can be accomplished by adding sodium nitrite to
sodium azide to produce nitrogen and sodium hydroxide. This
treatment is currently used by a facility for treatment of lead
azide. Lead azide is believed to be a similar waste based on
chemical properties; consequently, the Agency considers chemical
oxidation to be demonstrated to treat P105 wastewaters.

P112 - Tetranitromethape - EPA has found one commercial facility

incinerating dilute concentrations of P112., This facility claims
that the waste is sufficiently stable when blended with other
wastes to form a dilute mixture that can be incinerated. Hence,
incineration is demonstrated to treat P1l12 wastewaters and
nonwastewaters. Additionally, carbon adsorption has been
demonstrated for similar wastewaters containing explosive nitro
groups (i.e., the listed waste K045 is spent carbon for treatment
of wastewaters from the production of nitrate esters and other
nitrated explosives). Consequently, the Agency considers carbon
adsorption to be demonstrated to treat Pll2 wastewaters.

P122 - Zinc phogphide (>10X%) - EPA has found one commercial facilicy

using incineration for treatment of P122 nonwastewaters and
consequently believes that incineration is demonstrated. Since
this compound reacts with water, it is believed that wastewater
forms cannot exist; however, the dissociated zinc can be
precipitated with lime.

U023 - Benzotrichloride - EPA has found one commercial facility using

Uos6 -

U096 -

3073;

incineration for treatment of U023 nonwastewaters and consequently
believes that incineration is demonstrated. Since this compound
reacts with water, it is believed that wastewater forms cannot
exist; however, carbon absorption has been demonstrated to treat
benzoic acid, which is one of the products formed by the reaction
of benzotrichloride with water.

N.N-Diethvlhvdrazine - EPA has found one commercial facility using
incineration for treatment of U086 nonwastewaters and consequently
believes that incineration is demonstrated. “arbon adsorption has
been demonstrated on similar wastewaters. The Agency believes
that U086 wastewaters can be easily adsorbed because of the
branched nature of their structures, high molecular weights, and
low solubility in water. Therefore, the Agency believes carbon
adsorption to be demonstrated for these wastewaters.

a.a:-dimethvlibenzylhydroperoxide - EPA has found one commercial
facility using incineration for treatment of U096 nonwastewaters;
hence, incineration is demonstrated. Carbon adsorption has been
demonstrated on similar wastewaters. The Agency believes that
these wastewaters can be easily adsorbed because of the branched
nature of their structures, high molecular weights, and low
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solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.

U098 - 1.1-Dimethvihvdrazine - EPA has found one commercial facility

using incineration for treatment of U098 nonwastewaters;
therefore, incineration is demonstrated. Carbon adsorption has
been demonstrated on similar wastewaters. The Agency believes
that these wastewaters can be easily adsorbed because of the
branched nature of their structures, large molecular weights, and
low solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.

U099 - 1.2-Dimethvihvdrazine - EPA has found one commercial facility
using incineration for treatment of U099 nonwastewaters;
therefore, incineration is demonstrated. Carbon adsorption has
been demonstrated on similar wastewaters. The Agency believes
that these wastewaters can be easily adsorbed because of the
branched nature of their structures, high molecular weights, and
low solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.

U103 - Dimethvl sulface - EPA has found one commercial facility using
incineration for treatment of Ul03 nonwastewaters; therefore,
incineration is demonstrated. Carbon adsorption has been
demonstrated on similar wastewaters. The Agency believes that
these wastewaters can be easily adsorbed because of the branched
nature of their structures, high molecular weights, and low
solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.

U109 - 1.2-Diphenvlihvdrazine - EPA has found one commercial facility
using incineration for treatment of Ul09 nonwastewaters;
therefore, incineration is demonstrated. Carbon adsorption has
been demonstrated on similar wastewaters. The Agency believes
that these wastewaters can be easily adsorbed because of the
branched nature of their structures, high molecular weights, and
low solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.

U133 - Hydrazine - EPA has found one commercial facilicty using

, incineration for treatment of Ul33 nonwastewaters; therafore,
incineration is demonstrated. ' Carbon adsorption has been
demonstrated on similar wastewaters. The Agency believes that
these wastewaters can be easily adsorbed because of the branched
nature of their structures, high molecular weights, and low
solubility in water. Therefore, the Agency considers carbon
adsorption to be demonstrated for these wastewaters.
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U134 - Hydrogen fluoride - The disposal of hydrogen fluoride is similar
to the disposal of fluorine. In fact, the same scrubbing
equipment and the same alkaline scrubbing solutions are used by
two facilities for both waste fluorine and waste hydrogen
fluoride. Two other facilities utilize scrubbing, or a variation
of scrubbing, for their waste hydrogen fluoride gas but do not
scrub fluorine. A fifth vendor uses recovery and recycle
techniques on its gas cylinders, but its situation is a special
one because its locations deal only in 850-pound, l-ton, and
20-ton containers. With such large containers, recovery and
recycle is the most technically feasible practice. Because four
companies use alkaline scrubbing and one uses product recovery and
recycle, these are demonstrated technologies.

‘U135 - Hydrogen sulfide - It is common practice to incinerate hydrogen
sulfide, which will generate sulfur dioxide off-gas. The off-gas
can be scrubbed with alkaline solution to generate calcium
sulfate. Hence, the Agency believes that incineration is
demonstrated to treat hydrogen sulfide gas and that chemical
oxidation of any sulfide to sulfate followed by precipitation is
demonstrated to treat Ul35 wastewaters.

U160 - Methvl ethvl ketone peroxide - One facility reportedly uses open

burning to treat U160 nonwastewaters. EPA has also found one
commercial facility using incineration for treatment of Ul60
nonwastewaters; therefore, both technologies are demonstrated to
treat Ul60 nonwastewaters. Carbon adsorption has been
demonstrated on similar wastewaters. The Agency believes that
these wastewaters can be easily adsorbed because of the branched
nature of their structures and low solubility in water.
Therefore, the Agency considers carbon adsorption to be
demonstrated for these wastewaters.

U189 - Phesphorus sulfide - EPA has found one commercial facility using
incineration for treatment of U189 nonwastewaters; hence,
incineration is demonatrated. This compound reacts with water,
and consequently it is believed that wastewater forms cannot exit.

U249 - 21ng_nhggnhidg_iélgzl_- EPA has found one commercial facility
using incineration for treatment of U249 nonwastewaters; hence,

incineration is demonstrated. Since this constituent is water
reactive, it is believed that wastewater forms cannot exit;
however, the dissociated zinc can be precipitated with lime.

4.3 ddentification of Best Demonatrsted Avallable Technology (BDAT)

This section presents the rationale for determination of best
demonstrated available technology (BDAT) for each reactive P and U
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waste. First, the Agency examines all the demonstrated technologies to
determine whether one of the technologies performs significantly better
than another. Next, the "best" performing treatment technology is
evaluated to determine whether the resulting treatment is "substantial."
Since EPA does not have performance data for any of these wastes and
because of the lack of analytical methods, the Agency's evaluation of
"substantial” is based on the pérfcrmance of technologies established in
the Agency's BDAT data base. If the "best" technology provides
"substantial"” treatment and it has been determined that the technology is
also commercially available to the affected industry, then the technology

represents BDAT.

The Agency investigated several options for developing treatment
standards for these wastes, including incineration, open burning, open
detonation, and chemical deactivation. Because of the difficulties in
handling and chemically analyzing these wastes, however, the Agency is
proposing treatment standards expressed as required methods of treatment,
not concentration-based standards. Most of the nonwastewater forms of
these wastes are currently managed by incineration. Other wastes

included in this group can be recovered or recycled.

The Agency is unaware of any alternative treatment or recycling
technologies that have been examined specifically for the U and P wastes,
with the exception of the recoverable metals discussed previously. In
any case, today'’s proposed treatment standards do not preclude recycling,
provided the recycling does not involve burning as fuel or use
constituting disposal.

For the purpose of BDAT determinations, the Agency has identified
four subgroups according to similarities in treatment, chemical
composition, and structure. These groups are Incinerable Reactive
Organics and Hydrazine Derivatives, Incinerable Inorganics, Fluorine
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Compounds, and Recoverable Metallics. The discussion of the treatment
standards applicable to each subgroup follows. Table 4-1 located at the
end of this chapter summarizes the treatment standards for P and U wastes
containing reactive listing constituents.

Recently, additional wastewater treatment data primarily from EPA's
Office of Water have been analyzed for the development of
concentration-based treatment standards for many of the U and P wastes.
These data include the treatment of wastewaters that are not specifically
listed as U or P wastewaters, but do contain many of the corresponding U
or P constituents. While these data were not available in time to
incorporate into the preamble discussion or into individual background
documents for specific wastes or waste groups, these data are being
placed in the administrative record for today’'s notice. Furthermore, the
Agency has decided to propose alternative concentration-based treatment
standards, based on the aforementioned data for wastewaters containing
fluoride and sulfide. Further information on these alternative standards
can be found in sections 11l1.A.2.a.(3.) and 1I1.A.1.h.(b.) of the
preamble for the proposed rule and in the document Best Demonstrated
Available Technology (BDAT) Background Document for Wastewaters
Containing BDAT List Constituents which can be found in the RCRA docket.

4.5.1 BDAT for Incinerable Reactive Organic and Hydrazine Derivatives

The following constituents have been grouped together because they
are organic constituents that can be incinerated:

PO09 - Ammonium picrate PO68 - Methyl hydrazine

PO81 - Nitroglycerine U086 - 1,2-Diethylhydrazine

Pl1l2 - Tetrenitromethane U098 - 1,1-Dimethylhydrazine
U023 - Benzotrichloride U099 - 1,2-Dimethylhydrazine
U086 - a.a-Dimethylbenzylhydroperoxide Ul09 - 1,2-Diphenylhydrazine
U103 - Dimechyl sulfate Ul33 - Hydrazine

Ul60 - Methyl ethyl ketone peroxide
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Nonwagtewaters. The Agency has identified incineration and
thermal destruction (i.e., open burning and open detonation) as a
demonstrated technology for treatment of reactive organic constituents.
However, there are certain disadvantages to using open burning and open
detonation disposal practices, which present the potential for some -
degree of adverse environmental impacts.' The degree of any impact would
‘depend on factors such as the types and quantities of items that are
disposed of by using open burning and open detonation, the hydrogeology
and topography of the site, the climatology in the area, and the
operating procedures and management practices used.. The potential types

of impact would result in air, water, soil, and/or noise pollution.

Incineration is considered commercially available, and it provides
substantially better treatment than thermal destruction (i.e., open
burning and open detonation) for treatment of most reactive organic
constituents; therefore, it is also considered "best." For highly
explosive wastes, thermal destruction (i.e., open burning and open
detonation) is presently the only method commercially available for

deactivation treatment; therefore, it is "best."

Many of the U and P wastes exist as concentrated off-specification
chemicals. Depending on other constituents present in the waste matrix,
these off-spec chemicals could potentially be dissolved in a suitable
waste solvent and incinerated in a liquid injection system. There is,
however, risk associated with dissolving these highly reactive chemicals;
therefore, incineration without dissolving in a rotary kiln may be
preferable (although this proposed treatment standard allows for any
method of incineration). EPA is not precluding the dissolution of these
chemicals. In cases where there is a significant volume of these
chemicals, dissolution in a solvent may be necessary to reduce air
emissions or to reduce the risk of explosion.
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Since the analytical problems preclude setting concentration-based
treatment standards for most of the waste codes, and RCRA section 3004(m)
allows the Agency to establish either levels or methods of treatment, the
Agency is proposing "Thermal Destruction as a Method of Treatment" (e.g.,
incineration) for the nonwastewater forms of these U and P wastes.
Although there is an SW-846 method for U109, the Agency is not proposing
& numerical standard for this waste since it is very similar to P068,
U086, U098, U099, and U133 (all are hydrazine compounds). There are no
performance data from which to establish.numerical standards, and it is
the Agency's belief that thermal destruction will be effective treatment
for this waste.

Incinerators burning any RCRA hazardous waste must meet the
requirements specified in 40 CFR Part 264 Subpart O or Part 265
Subpart 0. Therefore, combustion units used for treating these wastes
must be equipped with air pollution control devices that will adequately

control the combustion products and air emissions.

¥agtewaters. The Agency has determined that carbon adsorption
is demonstrated technology for treatment of wastewaters containing
reactive organic constituents. Carbon adsorption is demonstrated, is
available, and provides substantial treatment; it is therefore considered
"best." Additionally, for wastewaters containing high concentrations of
constituents, incineration is demonstrated, available, and therefore
"best.”

The Agency is proposing "Incineration or Carbon Adsorption as a
Method of Treatment"” for the wastewater forms of this group of U and P
wastes., 1t is important to mention that this standard does not preclude
the use of other treatments such as biological or ozonation before the
ugse of carbon adsorption. The Agency believes that other wastewater
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technologies should be used before carbon adsorption, when applicable, to
aid with the waste treatment. After adsorption (and before disposal),
the contaminated carbon must be incinerated (in compliance with the

proposed treatment standard for nonwastewaters).

4.5.2 BDAT for Incinerable Inorganics

The following constituents have been grouped together because they

consist of compounds containing sulfur, nitrogen, and phosphorus.

P006 - Aluminum phosphide U135 - Hydrogen sulfide

P0%96 - Phosphine U189 - Phosphorus sulfide
P105 - Sodium azide U249 - Zinc phosphide (<10%)
P122 - Zinc phosphide (>10%)

Nonwastevaters. The only demonstrated technology available
for nonvastewaters containing the reactive P and U listing constituents
listed above is incineration. Incineration has been proved to provide
substantial reduction and is also commercially available; hence, it is

*best."

The Agency is proposing a treatment standard of "Thermal Destruction
as a Method of Treatment" for the nonwastewater forms of these wastes,
These wastes may contain high concentrations of sulfur and phosphorus
when discarded as off-spec products, making their treatment more
difficult. Incineration of these wastes will require the use of air
pollution control equipment capable of controlling rhe emissions of
phosphorus and sulfur to acceptable levels.

Vastewaters. The Agency has identified chemical oxidation
followed by precipitation to insoluble salts as a demonstrated technology
for treatment of wastewater forms., Most of these compounds decompose in
water and the products of decomposition can be treated using oxidation
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followed by precipitation. Chemical oxidation and precipitation provide
substantial reduction of oxidizable constituents and are also

commercially available and hence the "best" technology train.

The Agency is proposing a treatment standard of "Chemical Oxidation
Followed by Precipitation to Insoluble Salts as a Method of Treatment"

for the wastewater forms of these wastes,
$.5.3 BDAT for Fluorine Compounds

The following constituents were grouped together because of their

physical form and because they contain fluorine.

P056 - Fluorine
Ul34 - Hydrofluoric Acid
Both of these wastes can exist as gases and gases solubilized in

wastewaters (although Ul34 is often generated as an aqueous acid). In
the gaseous form, alkaline scrubbing has been demonstrated to treat P056
and Ul34, although recycle and recovery can be used when applicable for
some containerized gases. For P056 and Ul34 wastewaters, neutralization
is a demonstrated technology. When fluoride ion is to be neutralized or
removed, it is advantageous to use calcium compounds since the resulting
salt (Can) is insoluble compared to other compounds and can be removed
fairly easily by simple filtration. For example, the solubility of
calcium fluoride is 0.0015 g per 100 ml water and th~ solubility of
sodium fluoride is 4.22 g per 100 ml water at 18°C. For the fluorine
wastes, the Agency is proposing "Solubilization in Alkaline Water
Followed by Precipitation as Calcium Fluoride; or Recovery as Methods of
Treatment."”. |

4.5.4 BDAT for Recoverable Metallics

All the wastes in this group contain metallic elements (i.e.,
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berylliﬁm, osmium, and nickel) that can be recovered because of their
high economic value. Information available to the Agency indicates that
recovery of these metallic elements from these wastes is feasible and is

currently practiced.

PO15 - Beryllium dust
PO73 - Nickel carbonyl
PO87 - Osmium tetroxide

Nonwastewaters. The Agency has identified recovery as the
only demonstrated technology for treatment of reactive P and U metal
constituents and nonwastewaters. Recovery is commercially available and
provides substantial treatment; hence, it is "best." The Agency is
proposing a standard of "Recovery as a Method of Treatment" for

nonwastewater forms of these wastes.

Hastewaters. The Agency has identified precipitation followed
by recovery of the metal as the only demonstrated treatment of
wastewaters containing these reactive P and U metal constituents.
Recovery provides substantial reduction and is commercially available and
therefore "best." The Agencj is proposing a standard of “Recovery as a
Method of Treatment" for wastewater forms of these wastes.
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TABLE 4-1 BDAT TREATMENT STANDARDS FOR P AND U WASTES
CONTAINING REACTIVE LISTING CONSTITUENTS

BDAT TREATMENT STANDARDS FOR P009, P068, PO81, P112, U023,
U086, U096, U098, U099, U103, U109, U133, AND Ule0
[Wastewaters]

INCINERATION OR CARBON ADSORPTION AS METHODS OF TREATMENT

BDAT TREATMENT STANDARDS FOR P009, P068, PO81, P112, U023,
U086, U096, U098, U099, U103, U109, U133, AND U160
[Nonwastewaters]

THERMAL DESTRUCTION AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR
P006, PO96, P105, P122, UL35, U189, AND U249
[Wastewaters)

CHEMICAL OXIDATION FOLLOWED BY PRECIPITATION TO
INSOLUBLE SALTS AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR
P006, PO96, P105, P122, U135, U189, AND U249
[Nonwastewaters]

THERMAL DESTRUCTION AS A METHOD OF TREATMENT

BDAT TREATMENT STANDARDS FOR P056 AND Ul34
[Nonwastewaters and Wastewaters)

SOLUBILIZATION IN WATER FOLLOWED BY PRECIPITATION
AS CALCIUM FLUORIDE; OR RECOVERY AS METHODS OF TREATMENT

BDAT TREATMENT STANDARDS FOR PO15, PO73, AND PO87
[Nonwastewaters and Wastewaters]

RECOVERY AS A METHOD OF TREATMENT
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Table A-1 Characterization and Industry Bata for DDO1 Vastes That Are Only Characteristic Ignitable Mastes (i.e., not mixed
with other hazardous wastes) According to the 1986 TSOR Survey for Non-CBI Facilities Only

fesount Hanagement
generated  practice

SIC code Industry description \aste description in tons in 1986

2311 Petrolaum refining Other organic sludge 28 Land treatment
Oily sludge 3 Land treatment
0ily studge 1 Land treatment
Oily sludge 2,030 Land treatment
Oily sludge 310 Land treatment
0ily sludge 281 Land treatment
0ily sludge 13 Land treatment
Oi l-water smulsion or mixture 142 Ltand treatment
Soil contaminated with organics 2,703 Land treatment
Soi) contaminated with organics 204 Land treatwent
Soi) contaminated with organics 1 tand treatment
Other inorganic solids 43 Land treatment
Spent solid filters or absorbents 80 Land treatment
Spent solid filters or absorbents 13 Land treatment
Spent solid filters or ahsorbents 7 Land treatment
Metal scale, filings, or scrap 1 Land treatment
Other inorganic sludge 182 Land treatment
Other organic sludge 12 Ltandfill
Spent carbon a9 Landfill
Oily sludge 208 Surface impoundment
Soil contaminated with organics 297 Surface impoundment
Other inorganic chemicals 1 Surface impoundment
Spent carbon 12 Vaste piles
Soil contaminated with organics 19 tandfill

3011 Niscellaneous plastics products Oil-water emulsion or mixture 754 Land treatment

8221 Colleges, universities, professional Other organic liquid 15 Landfill

schools
2800 Chemicals and chemical preparations Other waste inorganic chemicals 6 Landfill
2821 Plastics materials, sythetic resins, Spent solid filters or absorbents 3.140 Landf {11
‘nonvolicanizable elastomers

Other organic liquid 29 Landf {11

2069 Industrial organic chemicals Nixed lab packs 15 Landfill

Other nonha logenated organic solid 41 Landfil)
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Table A-]1 (continued)

Amount Nanagement
generated practice
SIC code Industry description Maste description in tons in 1986
2869 Industrial organic chemicals {cont.) Solid resins or polymerized organics 172 Landfill
Solid resins or polymerized organics 1 Landfill
Metal scale, filings, or scrap 1 Landfill
Solid resins or polymerized organics 83 tandfill
Solid resins or polymerized organics 9 Landfill
Spent solid filters or a desorbent 21 Landfill
Nonha logenated solvent 45 Surface impoundment
Nonha logenated solvent 28,883 Surface impoundment
Nonha logenated solvent 322 Surface impoundment
Vaste oil 383,333 Surface impoundment
Concentrated aqueous solution of other organics 4,695 Surface impoundment
Nonha logenated solvent 4 Surface impoundment
Soi) contaminated with organics 329 Surface ispoundment
Sediment or lagoon dragout contaminsted with organics only 303 Surface impoundeent
Sludge with other reactives 3 Surface impoundment
Acidic aqueous waste 462 Underground injection
2879 Pesticides and agricultural chemicals Lab packs of old chemicals only 15 Landfill
a7 Coating engraving and allied services Solid resins or polymerized organics 35 Landfill
2819 Other Organic paint or ink sludge 19,285 Maste piles
3546 Other fabricated wetal products industries, Metal scale, filings, or scrap 10 Surface impoundsent
except machinery and transportation
equipment industries
3674 Semiconductors and related devices Concentrated aqueous solution of other organics 45 Surface impoundeent
3674 Semiconductors and related devices Other arganic liquid, WS 1 Surface iwpourisent
41911 Other electronic, gas, and sanitary Oil-water emulsion or mixture 2 Surface impoundsent
services industries
m Motor vehicles and passenger car bodies Empty or crushed metal drums or containers 1 Maste piles
Solid resins or polymerized organics 3 Maste piles
Spent solid filters or adsorbents 2 \aste piles
9 Natiomal security fNonha logenated solvent 1 Landfill
9711 Other inorganic solids 2 Landfill

Kational security
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Table A-1 (continued)

Aount Managewent
generated practice
SIC code Induestry description Maste description in tons in 1986
*
8999 Commercial Treatwment, Storage, Disposal Factility Empty or crushed metal drums or containers 919 Landfill
' generated by the semiconductors and related
devices industry
Lab packs of solid old organic chemicals, only 315 Landfill
fapty or crushed metal drums or containers 57 Landfill
Solid resins or polymerized organics generated 8,687 tandfill
by the manufacturers of paints, varnishes,
lacquers, enamels, and allied products
Other nonhalogenated organic solids 850 Landfill
Adhesives or expoxies 5 Landfill
Organic paint or ink sludge 401 Landfill
Other organic sludge, NOS 413 Landfil}
Resins, tars, or tarry sludge 94 tandfill
Other organic sludge 48 Landfill
Still bottams of nonhalogenated solvents or 26 Landfill
other organic liquids
Halogenated/nonha logenated solvent mixture 107 Landfill
Other organic liquid 253 Ltandfill
Maste oil 25 Landfill
Halogenated (e.g., chlorinated) solvent 18 Landfil}
Reactive or polymerizable organic liquid 5 Landfil)
Soil contaminated with organics 810 “Landfill
Ash, slag, or other residue from incineration 4,538 Landfill
of wastes
Other inorganic solids 91 Landfill
Other inorganic solids, NOS generated by the 54 Landfill
chemicals and chemical preparations industry, 1
Asbestos solids and debris 3 Landfi )
Metal scale, filings, or scrap 1 tandfill
Other inorganic solids 1 Landfill
Drilling mud 2 Landfil)
Caustic solution with metals but no cyanides 4 Landfill
Other inorganic liquid 2 Landfill
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Table A-1 (continued)

Amount Nanagement
generated practice
SIC code Industry description Vaste description in tons in 1986
8993 Commercial Trestment, Storage, Dispusal Facility Spent acid with metals 1 . Landfill
{cont inuved) Spent acid without metals 1 Landfill
Other inorganic sludge 56 Landfill
Caustic aqueous waste 1 Landfill
Aqueous waste with reactive sulfides 1 Landfil)
Aqueous waste with low solvent 1,993 Landfill
Other organic liquid, NOS 3,448 Surface
impoundment
Equipment cleaning off uent 2 Surface
impoundeent
Spent acid with metals 21 Surface
impoundment
Caustic solution with metals but no cyanides 5 Surface
impoundsent
Halogenated/nonha logenated solvent mixture 13,125 Underground
injection
Contact flash point less than 140°F generated 4,167 Underground
by the industrial organic chemicals industry inject ion
Concentrated solvent-water solution generated 4,167 Underground
by the manufacturers of paints, vamnishes, injection
lacquers, enamels, and allied products
GOther organic liquid 3,340 Underground
injection
Oil-water emulsion or mixture 1,683 Underground
injection
Paint thinner or petroleum distillates 121 Underground
injection
Nonha logenated solvent 54 Underground
injection
Aqueous waste with other low toxic organics 1.7118 Underground
generated by the industrial organic chemicals injection

industry
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Table A-1 (continued)

Amount Hanagement
generated practice
SIC code Industry description Vaste description in tons in 1986
8999 Commercial Treatment, Storage, Disposal Facility Other aqueous wastes with low dissolved solids 402 Underground
(cont inued) ‘ injection
Aqueous waste with other low toxic organics 1,424 Underground
injection
Ha logenated/nonha logenated solvent mixture 978 Vaste piles
generated by the manufacturers of other
miscellaneous plastic products industry
Aqueous solution with low solvents generated 11,505 Maste piles

from the production of motor vehicle parts
and accessories

Reference: USEPA 1986.
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Table A-2 Characterization snd Industry Data for Mixed Wastes Containing Ignitable (D001) Wastes

According to the 1986 TSOR Survey for Non-CBI, Non-commercial Facilities Only

Amount Hanagement
Vaste generated practice
SIC code Industry description code : Waste description in tons in 1986

2911 Petrolewm refining 0001 0ily sludge 1 Land treatment
D003
D007
DO0B
0001 Oily sludge 538 Land treatment
0003
D001 Soil contaminated with organics 7 Land treatment
D007
0008
0001 "Dry” line or metal hydroxide solids 4 Land treatment
D002 not "f ixed”
)] Reactive sulfide salts/chemicals 7 Land treatment
D002
0003
D001 Concentrated aqueous solution of 233 Surface impoundment
K051 other organic

Concentrated aqueous solution of 239 Surface impoundeent

D00
0002 other organic
D003
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Table A-2 (cont inued)

Amount Management
Vaste generated pract ice
SIC code Industry description code Vaste description in tons in 1986
8221 Colleges, wniversities, 0001 Lab packs of old chemicals only 5 Landfill
professional schools, and D002
Junior colleges DOG3
vo7s
151
2800 Chemmicals and chemical D001 Lab packs of old chemicals only 1 Landfill
preparations D009
0001 Lab packs of debris only 1 Landfil)
D009
0003 -
0001 Other metal salts/chemicals only 3 Landf {11
D009
0011
9711 National security 0001 Nonhalogenated solvent 1 Landfill
F003
FOO05
D001 Other waste inorganic chemicals 50 Landfill
0007
1321 0i1 and gas extraction pool Spent solid filters or absorbents 61 Landfill
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Table A-2 (continued)

Amount Management
Vaste generated practice
SIC code Industry description code Vaste description in tons in 1986
2821 Plastics materials, 0001 Acidic aqueous waste 1,352 Surface impoundment
synthet ic resins, and non- D002 Other reactive chemicals
volcanizable elastomers D003
2833 Medicinal chemicals and 0001 - Concentrated solvent-water solution 2,458,353 Surface impoundment
botanical products 0002 Acidic aqueous waste
D002 Caustic aqueocus waste
0003 Caustic solution with cyanides but
no metals
F002 Aqueous waste with low solvents

F003 Aqueous waste with low solvents

P106 Caustic solution with cyanides but no metals
UoBso Halogenated (e.g.., chlorinated) solvent -
U112 flonha Jogenated solvent

uise flonha logenated solvent

uz20 Nonha logenated solvent

2869 Industrial organic chemicals 0001 Reactive or polymerizable organic 65,753 Surface impoundment
[ -4 liquid
D003
0001 Reactive or polymerizable organic 19 Surface impoundment
0003 liquid
D001 Vaste oil 30 Surface impoundment
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Table A-2 (continued)

Asount Nanagement
Vaste generated practice
SIC code Industry description code Vaste description in tons in 1986
2869 Industrial organic chemicals (cont.) ool "Dry” line or metal hydroxide solids not 2 Surface impoundment
“f ixed”™
0002 Batteries or battery parts, casings, cores
D001 Aqueous waste with low solvents 40,725 Surface impoundsent
D002 Acidic aqueous waste
Doo3 Aqueous waste with reactive sulfides
D007 Other inorganic liquid
D00} Aqueous waste with low other toxic 7.425 Surface impoundment
organics
D002 Acidic aqueous waste
Ko1} Aqueocus waste with low other toxic organics
Ko13 Aqueous waste with low other toxic organics
Ko14 Aqueous waste with low other toxic organics
D001 React ive or polymerizable organic 899 Surface impoundment
0002 Viquid
D003 ,
Foo3 fonha logenated solvent
0001  Nonhalogenated solvent 176 Surface impoundment
0002 )
Nonha logenated solvent 37 Surface impoundment

§§-

Reactive or polymerizable organic liquid
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Table A-2 (continued)

Asount Management
\aste generated practice
SIC code Industry description - code \aste description in tons in 1986
2869 Industrial organic chemicals (cont.) 0001 Aqueous waste with low solvents as3 Surface impoundment
D002 Acidic aqueous waste
3662 Nining and quarries of non- 0001 Aqueous waste with other reactives 8,382 Surface jmpoundment
metallic minerals, except fuel (e.g., explosives)
Other primary metals industries D007 Other metal salts/chemicals
Textile mill products uiss Concentrated phenolics
3599 Other electrical and electronic D001 Acidic aguecus waste 507,128 Surface impoundment
machinery, equipment, and D002 Caustic aqueous waste
supplies industries
2838 Pharmaceut ical preparations Doo1 Aqueous waste 54,167 Underground injection
D007
FO02
foa3
Fo05

USEPA 1986.
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Table A-3 Available Waste Characterizaton Data for
D001 Ignitable Liquids Subcategory

Iotal concentration (%)
Waste constituent Low High
Yolatile Organics
1.1,1 Trichloroethans 10 25
1.1,2,2 Tetrachlorosthane 5 10
1,2 Dichlorosthane 5 10
{1,3 Butandiol) 5 10
(2 Pentanol) 5 10
(2 Propanol) 10 20
{2-Ethoxy Ethanol) 5 10
Acstone 11 20
Acstonitrile 20 35
Benzens 3 5
Carbon Disulfide 0 5
Carbon Tetrachloride 5 10
Chloroform 4.25 8.50
Cyclchaxane 7.50 15
Ethanol 0.7% 14.75
Ether 15 20
Ethyl Ether 0 40
Ethyl Acstats 8.75 15.25
{Ethyl Alcohol) 24.17 32
Ethy] Benzens 0 8
Ethylene Glycol 8§ 12
Ethylens Vinyl Acstate 5 15
(Heptane) . 20 40
(Hexane) 6.25 12.75
1sobuty) Alcohol 0 21
Isopropanol 6 10
Methano! 15 29.40
Nethylens Chloride 2.50 14.00
Methyl Ethy] Ketone 18.22 25.63
Mathyl Iscbuty! Ketons 0 2.82
Nethylamine 0 37
(Pentanol) 3 5
Perchloroethylens L] 10
Petrolaum Ether 10 20
Styrene 0 95
Tolusne ] 15
Trichlorosthylens 12.50 17.50
Trichlorotrif luorosthane 2 7
Xylene 17./88 32.81
Volatile organics not specifiad 28.44 44.79

Note: { ) denotas a non-BOAT constituent.
feference: Robertson 1889.
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Table A-4 Vaste Characterization Data for D001 Oxidizer Subcategory

General or
typical
cmmtyat(m
Type of waste Const ituents or amount Comments
Propellants, Potassium Nitrate Trace Doo1
axplosing and Barium Peroxide Trace D001, DOOS,
pyrotecimics '
Strontium Nitrate Trace D001
Potassium Chlorate Trace D001
Waste Propellant Barium Nitrate Trace D001, DOOS,
Potassium Nitrate Trace D001

Reference: Department of the Army 1987.
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TABLE 8-1 CHACTERMZATION DATA FOR CHARACTERISTIC CORROBIVE WASTES DOOR

Eleciric and other setvicas combined

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  8OLIDE WATER ORGANIC  PH
e DERCRIPTION 04 %) CONVENT(N
Aquecus inorgani quids  Ackiic aqueous waste Aormive 1100 DX X oK 2

Aciiio aquecus waste Agrioubural chermionis, T NA " NA 2
Acidic aqueous weste Agrioultural chwnicals, 90201 1 s DK 2
Adidic aguecus wasle Agricubural osT 0 % o 2
Ackdic aQUEOUS wWate Agriouural charmicals, nec, Organic pesticide products 2T 1 ® oK 2
Acidic aquecus waste 22a 0 DK Py 2
Acidic aquecus waste Alrcrah sngines and engine pare Y 2 0K DK )
Acidic aqueous weste Alrorall engines and engine pares Y DK DK oK 2
Acidic aquecus weste Aboralt engines and engine parts 8480 DK DK DK 2
Acidic aguecus wasié equipment, nec 00 a 1 oK DK 2
Acidic aquecus wesle Alorsk equipment, nec 7;a 7 DK oK 2
Acidic aquecus weste Avcrak squipment, neo 1000 s ” DK 26
Adidic aqueous wests Niorht squipment, neo 14200 2 K oK 4
Adidic aquecus wasle Alrorsh equipment, nec 1000 G s 7 DK s
Ackdic aqueous waste Alkalies and chiorine 200880 ' ' NA 2
Acidic aquecus wasie Alkalios and oblorine 2820000 G oK oK oK 2
Ackdly aguecus wase Animel nes 10a 0 " prosent 2
Acidic aquecus wesle Dlast furnaces and sieel mits DK NA DK oK 2
Addic aquecus wasle Blast tunaces and siest mile 700000 T P % DK 2
Acidic squecus wests Soke, nuts, fivels, and washers 130000 G 2 o 1 s
Ackdic aquUecUs wane Building manienance servicas, nec 17 ™) DK DK 28
Ackiic aquecus waate Chemical preparations, nec 20000 T DK % oK 2
Acidic squecus wasie Chemical preparations, nec 0T DK DK oK 2
Acidic aquecus wase Chemicals and alled products 12000G DK [ DK 2
Acidic aquecus waste Chemicals and alfed products 18000 G DK ™ DK 2
Acidic aquecus wasle Chemicais and alled products ST 1 00 o 2
Acidio aqueocus weste Chemicals and alled producis, industrial inorganic chericals, neo, industrial organic chericals, neo 168780 DK DK [} [ ]
Acdidic aquecus wasts Chemicals and aled producis, Petroleum groducts, nea 400G oK [ oK 2
Adidic aquecus waste Chemiosls and alied products, Petrolaum products, nec 10000G DK ” DK 2
Adidio aquecus wese Chemicals and alled products, Petroleurn products, heo 400G DK 0 [» 2
Acdic aquecus weste Chemicals and alled products, Petrolsum products, nec 79000 Q DK 0 DK 2
Acidic aqueous wasle Chamicals and slled products, Petroleum products, nec 2080000 DK ] DK 2
Addic aquecus waste Chemicals and alled producs, Petroleum products, nec 1200Q oK % oK 2
Acidic aquecus waste Chemioals and allied products, Petroleusn products, nec [} DK 0 NA 7
Adidio agUeoUS Wane Chemicals and alled producis, Petroleurn products, neo 10000Q oK ] 0K ?
Acidic aquecus waste Chemioals and aliled producte, Petroleum products, nec 8000Q DK -] [} 7
Acidic aquecus waste Chemiosls and allied products, Pewroleum products, nec 7006 DK [ ] DK 7
Acidic agueous wasie Chemicals and alled produots, Petroleum produds, Hec 407820 oK % DK 7
Acidic aquecus waste Chemioals and allled products, Petrolsum products, nec 10200 G oK [ DK ?
Acidic aguecus wasle Cold finishing of stesi shapes 4000000 G 1 [ DK 23
Acidic aqUEOUS WaNe Colleges and universiiss, nec 2T 3 10 (/] 2
Acidic AqUEcUS waste Commurolal testing laboratories 8T DK DK oK 3
Acidic aqueous waste Capper roliing and 475000 T 1 % [} 2
Acidic aqueous waste Copper roiling and drawing, Brass, bronzs, and copper foundries, Nonlerrous forgings 31007 oK [} [+ 4 s
Acldic aquecus wasle Copper rolling and deawing, Motor vehicle paris and accessories 243277 DK DK NA 2
Addic aquecus wante Costume jewelry, General chemical manutaciuring, Chernioal preparations, nee "nr. [ 80 DK 2
Acksic aquecus wasle Costums jewslry, Genersl chemical manviacturing, Ppreparations, 17 0 oK NA 2
Acidic squeous wesle Costuma jowelry, Ganeral chamical manulacturing, prapacations, nec "y ] 8 DK 12
Acikdic aquecus waste Current-carrying wiring devices Electron ubes, 22500 1 [ ] 1 3
Acidic aquecus waste Cumrent-oarrying wiring devices,Electron tubes, tranemitting,Electronic components, nec 2700 6 1 (14 1 3
Acidic squecus wasie Cycilic arudes and inftermediaies 48430 T 0 2 [} 2
Adidic aquecus weste Cyclic crudes and intermedistes 15T 0 7} 16 2
Ackfic aquecus wasie orudes and intermediates 13000 T 0 [ ] [} 2
Acidic agueous waste Cycllc crudes and intermediales, Nirogenous lertitzers 14000 ¥ OK 0 DK 2
Acidic aqueous waste Cycikc crudes and intermediates, Surface active agents 0 74 90 1 4
Acidic aqueous wasts DK : 48800 G 0 9 [ 2
Acidic aqueous waste DK 6000000 G DK ] DK 2
Acidic aqueous waste DK 83072000 G 0 ] not present 2
Acldic aquecus waste DK 41527 7 present 94 DK 2
Acidic aqueous waste DK 676006 DK 98 DK. 7
Acidic aqueous waste DK 131600 Q DK 2 x : .
o
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
~——DESCRIFTION AN (%) CONTENT(%)
Aqueocus inorgenic fquids  Acldic aquecus wasle Eleciric and other seivicss combined, Electric services 41257 1 [ ] 1 2

Ackiic aqueous waste Eleciric services 1534068 G K DK DK 2
Acidic aqueocus wasle Eleciric sarvices 41000G present 99 NA 2
Acidic aquecys waste Electric sarvices 465427 NA [ ) NA 2
Acidic aueous waste Elocwic servicas DK 1 present DK 2
Acidic aqueous wasly Elacwric sevices 172821 7 1 99 0 2
Ackiic aqueous visle Elecrk services 230032 ¥ 1 w0 ] 2
Acidic aqueous waste Elacirc snvices 14477 NA % NA 2
Acidic aquecus weate Elociric services °937T A [ 3 NA 2
Adidic aguecus wasle Eleciric services 00T NA 96 NA 2
Acidic aqueous wente Electric services £320300 G NA  present NA 2
Acidic aqueous wasle Eleciric sarvices 818000 G NA  present NA 2
Ackic squecus weste Eleciric services 943000 G NA  present NA 2
Acidic squecus wenle Eleciric services 2731000 NA  present NA 2
Acidic ageeous wasle Elacirkc services 3711900 G NA  present NA 2
Ackdic aquecus waste Elociric services 282000 G NA  present NA 2
Acklic aquenus wasle Elockric survices 2160 prosart DK NA 2
Ackilc aquecus watte Elsciric setvioss 1548000 G NA  present NA 2
Acidic aquesus wase Elocic sorvices 4133350 DK [ DK 7
Adidic aquetus wasle Elaciric services 6807400 G oK oK oK 7
Addic aquenus waste Elociric services 375364 G oK oK [s 3 7
Acidic sypests waste Elecwric services 180200 G DK DK oK 7
Aic squenus watle Elscric services 130720 G DK oK K 7
Acidic aquetus waste Elocric services °eNnT DK 9% DK 725
Acidic squacus weste Elacivon hibes, ramendiing 1201368G pweent W DK [ ]
Acidic aquecus wasle capachirs 5T DK 30 1 2
Acidic agescus waste Elactronic components, hec 250 DK DK DK 2
Acidic aquecus waste Electrenic components, hec 286 DK DK DK 2
Acidic aqpecus saste Elatironic compansnts, Rec S 4 ®© 2 3 2
Acidic apmeus wesle Elacieonic componenta, nec 50G 1 DK oK 2
Acidic aquesys svaste Electronic components, nec 37 DK oK DK 5
Acidic aqiases wante Electronk: components, Rec 15797000G pesent 95 present 7
Acidic aguacus wanste Elecivonic components, fec 100G o % o 8
Ackiic. agesous wasle Elecironic computing equipment 1200G 1 [ J oK 2
Ackdic aquecus wasle Elscironic computing equijiment.Elactronic componenis, hec 17T 7 90 ] 2
Acidic aqueovs wasle Elactronic comptating equipment Electronic components, hec 1T 1 50 0 2
Acidic agescus waste computing equipment Elsctronic componenia, nec 1Y 1 0 1] 2
Acidic aquecus wasie Elacironis compuiing equipmentElecianic components, e 2aav ° 2% K 2
Ackdic squecus waste Eaglns slectrical equipment 7 DK DK oK 2
Acidic agueous weste Englne slactical equiprment 200G [ ] ] 0 3
Acki auenus waste Englnsering and aclisnsiic instrements, Envisnmental controls, Process contvol instruments 32620G pressnt 80 o 2
Acidic aguecus wasle Enginesring and scieniic ingtnumens, Swgical and madical instruments 175G presert 00 DK 2
Acidic aqueous waste Engraving and plase peiniing 18706 present 20 oK 2
Ackiic squuous wasly Fabicated matal products, nec, Plating and polishing 27032MG6 DK 96 NA 2
AcSdic aquecus winle Goneral chamical soT .1 ] 02 2
Achiic aquicus waste Genesal chamical manuiacturing 300000 G ] 29 K 7
Ackic squecus wasle Genesal chumical manutactyring, indusirial organic chemicals, nec,Petroleum refining 7 ¢ 4 4 2.4 [ ]
Acidic aqusous wasle General crup services 2054 T 1 ] oK 2
Acidic aqueous wasle Goneal cxop sarvices 4G - 0K peesert NA 2
Acidic aguecus waste Glsss comtainess 21237G 2 ™ NA 23
Acidic aquectt wasty Gulded niselies and space vehicles, Space propulsion units and parts 27 oK 90 NA 2
Acidic: aguecus wasle Gusided winallos and space vehicien, Space propuision units and parts 1T 5 [ ] NA [ ]
Acidic aqueous waste Hand and edge ook, nec 17 NA  NA NA 2
AcSdic apatos wette Housshold cooking squiprment Houveshold applances, nec 10800000 G NA 98 (] 2
Acidic aqseous vesale Indusirial gases 44676000 G 10 % 1 3
Acidic aquecus wasty indusirial Inovganic and ceganic chemicals, nec, Nitrogenous feriilizers DK prasent precent NA 2
Addic aqueous waste Indusyrial Inorganic and organic chemicals, nec, Nitroganous lertiizers DK present present NA 2
Ackdic snuenus wesle industrial inorganic chemicals, nec 4400000 T progent  presont NA F
Acidic aquecus wasle Industrial inorganic chewicals, nec 78118501 G 1 99 (] 2
Acidic aqueous waste Induswial inorganic chemicals, nec 005G ] 97 NA 2
Ackdic aqueovs wasle Industrial inorganic chemicals, nec 41300 G ] 9 [ 2
Adidic aquetus waste Industrial inorganic chermicals, nec 49000 G 0 29 [4] 2
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FHYBICAL WASTE WASTE DESCRIPTION INOUSTRIAL DESCRIPTION OUANTITY  8OLIDS WATER ORGANIC  PH

—— DESCRPTION (N (K} CONTENT (%

Aquecus Inomanic Squids  Ackic Aqusous waate ndustrial cherricals. nec 81T a1 ] oK 2
Acidic aqueous wasts Industriel Inorganic chermicals, rea MM T 0w o 2
Ackdic aqueous waste Indusirial inorganic chemicals, nec 526000 G 1 ] ] P
Ackdic aquecus wase Industrisl nceganks chemicals, nec sa 1 o oK 2
Adkdic aqueovs waste Incuatrisl Inorgani chermicas, nec 285000 7 P p 2
Acidic aquacus waste Industrial Inorganic chemicals, nec 500000  pssent 98 0 2
Acdic aqueaus wasie Industrisl inorganic chwmicals, neo 245000000 G DK 00 DK 2
Acidic aquecus waste Industrial inorganic chermicals, neo T o o5 o 2
Acidlc aquesie waete Industrtal inorganic cherricaly, pec 1568 T  psent 0 NA r
Acidic aqueous wasie Industriel Inarganic chemicals, nec 1217640 T 0 " Q 7
Adidic aqueous waste induatrial norgank: chetricals, nec 260000 G NA ] NA 7
Addlc aqueous waske Indusirial inorganic chemicals, nec, Alrcrait sngines and engine parm 1%erT oK * 0 2
Addic aquecus wasis induatsial Inorgania chamicals, nec, forikizary 2820000 O [} € ol present 2
Adidic aquaous wasts Industrial Inorganic chemicaks, nec, Tortilears 1870800 3 (] ] ok present 2
ACIC AQUEOUS Waste industrial organic charmicals, nec 119827 G DK [ ] DK 2
Acidic aqueous waste Industrial organic chamicals, nec 7T [} o7 0.1 2
Aidic aqUecUS waste Industsisl organic charmicale, nec 21 p
Acldic aqueous wasie Induatrisl crganic chamicsle, nec 1267 Presendt present  pressat 2
Acidic aquecus wasle Indusirial ceganic chavnicals, neo DK 'r“"' t pr"'"' Present 2
Acidic aquecus waste Industrial organic chemicals, nec "eT DK oy i 2
Acidio aquecus waste industrial organic chemicais, nec 510G a ] A 2
Acidio aquecus wants Industrial organk chemicale, nec 761500 ] [ [ 2
Aciiic aquecus wase Industrial organic chamicals, nec 489257 T DK % o8 2
Acidic aqueous wase industrial organic chemicels, rec 280G > [+ 3 ] 2
Audk aquecus waste ndustrial prganic chemicals, nec (R} DK [« 4 oK 2
Acdic aquecus wasie. Industrial organic chemicela, nee bigar 2 oK o present 2
Acidic: aquecus wasle Industriai organic chemicals, nec M2T 8 40 10 3
Acidio aquecus waste: Industriial organic chernicals, nec »T DIt 70 DK 4
Acidic aqueous waste Indusidial arganic cherricale, nec 18202 T 1 o ] <
Acdiz aqueous waste Indusirisi organic chemicals, nec 404823 G 2 70 [} 5
Addic aquecus weste Indusirial organic chamicals, nec oK prosart  precent ] [ ]
Acdlo aquecus wasle Industrial organic chamicala, nec [k} 2 ] 4] 78
Acidic aquacve wasle Industrial organis chemicals, nec 26T present 08 present 74
Acidic aguecus wasts induntriaé orgarvic chamicals, nec, Chemical praparations, nec 1792 T o® DX DK 728
Acldic aqueous wasle indusirial organic chemicals, nec, indueirial inomanic chermicals, nec “anry oK [ ] present 2
Ackdic aquectis vuste Indusiriat organic chemicala, neo, industrial inorganic ch nec, Nitro lertitzors 26280000 G 1] [ ] NOA present 2
Adidic squevue waste Industriat arganic chemicale, nec.Plaaticn meterials and resing 218900 T prosent 09 present 2
Acidic squecus waste indusirial organic chemicale, nec,Plastics malerials and resine 78700 T K o proaent 9
Acidic squeous waste Manuiacturing indusiries, neg tqa 1 40 L] 4
Ackiic squecus wasta Measudng and controfing devices, nec $57400 O DK pressnt oK .
Ackilc nquecus waste Matal coating and Alfled seivices 3852000 @ 0.08 ™ 0 2
Adidic aqueous waste Siotal coating and silied seivices 4500 T 2 % ° 10
Acidic aqueous wsie Meolal coating and allied services, Fab d metal, A metal work 747000 G 1 [ ] DK 2
Ackfic aguenus wasle Malal offios furniture 240G [} 9 2 .
Acidic aqueous waste Matal stampings, nec 750000 G 1 2 1 2
Acidio aqueous wasis el {ab d wire prod 1537 T oK 200 DK 2
Acidic aqueous waste misosliensous fabricaied wire products 8144750 Q 1 09 0 7
Ackdic aqueous waste Misoel plastios prod 365422800G  p B F 2
Adidic aqueous wasle Misoelisnsovs plasiice producty e Dx DK DX 2
Ackdic squecus wests Mincail plastics prod oG 8 o5 oK .
Addic aquects wasis Mator vehicle parts and sccewaorias 27 % 2 K 2
Ackiic aqueous wastd Motorcycies, bicycies, and pans 20009 NA 98 NA 5
Acidic aqueous waste National security DK DK prosent DK 2
Acidic aqueous wasie National security 1T oK DK oK 2
Acldic aquecus wasts Hational security 17 DK ™ % 2
Acidic aqueovs waste Nationai sacurity 14700000G  present 99 2
Ackic aquecus waste Hatioha socurtty Y 2 p f ol 2
Ackitc aqueout wasie Nationa! sacurlty 1a a 7% 0 >
Acidic aquaous waste Natlonal security 2G a A a 2
Acidic aquecus wasis National sacurlty 206 o 50 o 2
Acklic aqueous waste National sacurity T qQ 50 0K Fl
AGOIC AqUecHE WIS Hawonad securiiy 700000 G N Py o B

TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES DOGZ2
WDUSTRIAL DESCRIPTION QUANTITY B0LIDS WATER ORGANKC PH
PH&SK}AL WASTE WASTE DESCRIPTION - | CORTENT ()
SCRIPTION
UaoUe AGUECUS Nallonal security, Ammunition, except for smali arms, neo 100G ] [ 1] NA 2
chanm o gani ke Mmmwﬂ: Nlrmmni:'\llzm 8580000 & ] % [ 2
. vl pond -] o 2
Addic aqueous waste NRrogenoua lertiizers 0885200 G 2
Adidic aguecua waste Nontermous rolfing And g, nec, F mual prod roetal work 2207 [ ] 90 1 2
Acidic aquacus waste wire ing and Insulsting 1576 G § ] WA 2
Acdic aqueous waste HNonferrous wire deawdng and lasulating 28504 e 80 pracant 2
Acdic aquecus waste Nonmetallic mineral products, nec 1683440G 2 90 DK 2
Acldic aqueous wase HNonwoven {sbrics, Recearch and deveiopment laboratorios 1T DK DK DK 2
Aidic aquUeUs waete Oll and gaa fleld sacvices, nec 180000 G DK DK DK 7
Acidi: squeous wasts Ol and gas field sarvices, nec TH00 G DK oK [r.9 7
Addic squeous wasle Ordinance and accessdrios, Mc 110G DK 90 NA 2
Adidic squeous waste Drganic paaticide producta 1387 7 5 ] L] 2
Ackic squeous wasle Patrolsum refining 8T ) ™ DK 2
Ackdic: MueoUs wiils Peteolau refining 184327 G DK present DK ]
Acldic squeous waste Psatroleum ralining 458000 O DK present DK 12
Addic ajLeous wass Phosphatic testiitzes 500G 2 ] NA 2
Acidic aqUeous wasie Photofinlehing laboratores 120 10 00 0 H
A aqueous wasts Photoliniehing iaboraiorles, Signs and adh g diaplays.Ph A [1.3¢ ] oK oK K 5
Acidic aqueous wasts Phatographic squipment and supplies 400 o™ DK K 2
Addic aqueous waste Photographic squipmunt and supplies 1T NA &0 (] 2
Acidic aqueovs wasts Photographic equipment and supplies 1Y NA 80 30 2

Plastics materials and rasina
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY SOLIDS WATER ORGANIC PH
DESCRIPTION (% (%) CONTENT(%}

Aqueous inorganic liquids  Acdic aqUeous weaste Nationai securlty, Ammuniion, sxcept for simall anms, nec 1100G [+ 80 NA 2
(continued) Acidic aqueous waste Nirogenous fertiizers 6580000 G 0 90 0 2
Adidic aqueous waste Nirogenous feriizers 70085200 G 2 o8 DK 2
Acidic aqueous waste Nonlerrous roling and drawing. nec, Fabricated metal products, nec, Miscellaneous metal work 27 8 90 1 2
Acidic aqueous waste Nonderrous wire drawing and insulating 1578 G 5 08 NA 2
Adidic aqueous waste Nonferrous wire drawing and insulating 29250 G 2 80 present 2
Acidic aqueous waste Nonmetalic mineral products, nec 1603440 G 2 28 DK 2
Acidic aquecus waste Norwoven fsbrics, Research and develaprment isboratories 17 DK DK DK 2
Acidic aqueous waste Oil and gas fisld services, nec 180000 G [0 4 DK oK 7
Acidic aquecus vsle Oll and gas Reid services, nec 72000 G DK DK DK 7
Acidic aquecyus waste Ordinance and accessories, nec 1106 DK 90 NA 2
Addic aquecus waste Organic pesticide products 1387 7 [ 98 ] 2
Acdic aqueous waste Pstrolsum refining 8T 25 7% DK 2
Acidic aqueous waste Petroleum refining 106327 Q DK present DK [
Acidic aqueous wase Petroleum refining 468000 G DK present DK 12
Addic sqUEOUS Wase Phoaphatic lenlitzens 500 G 2 90 N/A 2
Acidic aquecus waste Inborstories 122G 10 ] ] 2
Adidic squeous waste Photofinishing lsboratories, Signs and advertising displays.Photosngraving 550 8 DK 2 8 5
Acidic aqueous waste Photographic equipment and suppliss 4006 K OK DK 2
Acidic aqueous waste equipment and aupplies 17 NA 80 [+] 2
Acidic aqueous wagle Photographic equipment and supplies 17 NA 60 30 2
Acidic aqueous waste Plastics materials and resing 10041 T 0 ] oK 2
Addic aqueous waste Pilating and polishing 2.4 NA 97 NA 2
Acidic aqueaus wase Plating and polishing 4900 G 15 90 NA 2
Ackiic aquectss wase Plating and polshing 495G DK DK DK 2
Acidic squeous wasle Plating and polishing 750G [ 85 0 2
Acidic aqueocus waste Plating and polishing 3500G 2 87 ] 2
Acidic aqueous waste Plating and polishing 150G [} 928 0 2
Acidic aqueous waste Plating and polishing 2250000 G NA [ -] DK 2
Adidic aqueous waste Plating and polishing naT 0 99 DK 2
Acidic aqueous wasie Plating and polishing 43875000 G oK ] DK 7
Acdic aqUeous wase Plating and polishing, Current-cartying wiring devices, Electronic commectons 54000 T 1 99 DK H
Addic aqueous waste Plating and polishing Matal coating and alied services 113333G DK [ 1] DK 2
Adidic aguecus waste Plating and polishing Metal coating and allied services,Sieel wire and relaied products 17T presert @3 NA 2
Acidic aqueous wasle Primary battaries, dry and wet ST DK DK oK 2
Adidic aquecus waste Products of purchased glass 3247 [/} -] (] 2
Acdidic aqueous waste Radio and TV communication equipment 231G 11 87 NA 4
Adidic aqUeoUs Waie Radio and TV communication squipment,Electronic components, nec, Plating and polishing 40T 18 NA NA 2
Acidic aqueous waste Reirigeration and heating equipment, Motor vehicle parts and acceesoriss, Aircralt equipment, nec 37200 G 1 % DK 2
Acidic aqueous wasie Refuse systems 450G NA 40 NA 4
Adidic squecus waste Recsarch and development laboralories 27 15 85 DK 2
Acidic aqueous waste Research and development laboratories 18506 1 89 DK 2
Addic aquecus waste Recsarch and deveiopment laboratories 426G DK  present DK 3
Adidic aqueous wasie Ressarch and development laboratories 156 G 7 55 s 4
Acidic squeous waste Secondary nonferrous metals, Auminum rolling and drawing, nec, Nonferrous rolling and drawing, nec 17815G DK 98 DK 2
Adidic aqueous waste Semiconductors and related devices 5000000 1 - -] 1 2
Adidic aqUecUS Wase Semiconductors and related devices 173600 G 0 90 [+] 2
Acidic aqueous waste Semiconductors and reiated devices 72650 G 0 70 0 2
Addic aqUeoUs Wasie Sermiconduciors and retated devices 44500 G 4] 10 [+] 2
Acidic aqueous wasle Semiconduciors and related devices 215G 0 7% present 2
Acidic aqueous wasie Semiconductors and related devices 250 Q 0 80 0 2
Addic aqueous wasie Semiconductors and related devices 33900 G 14 7 0 2
Adidic aqueous waste Semiconduciors and reiated devices 15310 G present 99 NA 2
Acidic aqueous waste Semiconductors and related devices 5T [¢] 73 [+] F]
Acidic aqueous waste Semiconduciors and related devices 44399027 G present 89 present 2
Addic aqueous waste Semiconduciors and related devices 263500 T 1 98 1 3
Acidic aqueocus waste Semiconductors and retated devices 4T 0 50 DK 3
Acidic aqueous waste Semiconductors and related devices 3444 T 3 94 ) 4
Acidic aquebdus waste Semiconductors and related devices 1T 0 60 DK 4
Adidic aqueous waste Semicond and related d 8G 0 20 DK 4
Acidic aqueous waste Sermicond and related d 6837 T 1 99 present [
Acidic aqueous waste Semiconductors and relaled devices 67510000 G DK DK 1 6.9



TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYBICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIKC PH
_DESCRIPTION (% (%) CONTENT (%)

Aquecus inorganic iquide  Acidic aquecus wasis Semiconduciors and relaiad devices 180000 T 1 ] ] ?

{oontinued) Acidic aqueous wasle Semiconductors and reisied devioes 2000 1 » ° ’

Addic aqueous waste Soap and other detergents 1750 G [} 80 DK 12

Acidic aquecus waste Softwood veneer and plywood 38505204 0 "% 0 2

Acidic aquecus waste Space propuision units and pare 800000 Q 0 100 0 2

Acidic aquecus waste Spaoe ressarch and technology 3000 2 80 K 2

Adidic aqueous waste Space ressarch and technology 10 ] ] X 2

Acidic aquecus weste Geel pipe and twbes 5000000 G | ] 9 2

Acdic aUSoUS Wasle Stonl wire and related producte 28000 @ NA  present  present 2

Acidic aqueous weate S1orage batteries 70000 G 2 [ v 3 3

Adidic aqueous weste Siworage batteries, Primary betteries, dry and wet 187 [} 0K NA 2

Acidic aqueous waste Surgical appilances and supplies 1318800 G 1 97 oK ?

Acidic aquecus weate Synthetic rubber 1200 T 0 ] 0 2

Acidic aquecus wasie Telaphone and telegraph apparatus, Semiconductors and related devicss,Radio end TV communication eq 400 1 ) 0 4

Acidic aqueous waste Telsphone and telegraph apparatus.Semiconductors and related devioss 1720006 1 DK DK 2

Acldic aquecus waste Telaphone and felegraph apparatus, Semiconduciors and related devices 17000 G 1 K DK 2

Acidic aqueous waste Telaphane and telegiaph apparatus, Semiconductors and related devices 17000 G 1 DK DK 2

Acidic aquecus waste Waler supply 832084 T 0.4 ] [ 12

Aqueous inorganic fquids  Aquecus waste with fow other toxic organics Agricutural chermicals, nec 4008000 G 18 [ 1] 1 12

Aqueous waste with low ather foxic organics Electrical aquiprnent and supplies, nec 330G 9 1] 0 [ ]

Aquecus waste with low other toxk: organics Spacial warshousing and siorage, nec 217000G 18 [ 2 L]

Aqueous inorgank lqvids  Aqueous wasie with low salvents Cyclic orudes and intermedisies 270000 Q 10 [ ] 8 4

Aquecus wasie wih low solvents Elecirical squipment and suppliss, nec 220G 18 /] oK 1"

Aqueous waste with iow solvents General chemical manulacturing 1081 G presant present  pressnt 12

Aqueous wasie wikh low solvents Pharmaceution) preparations 0T 0 20 DK 7

Aquaous wasle with low solvents Semiconductors and related devices 880G 0 30 present 2

Aquecus inorgankc iquids  Caustic Aqueous waats Agricullural chemicale, nec aT 1 1] 3 10

Caustic Aqueous waste Agriculural chermicale, nec 8T 1 [ NA 10

Caustic Aquecus wasie Agriculural chemicale, nec, Organic pesticide products 2T 2 ] 1 12

Caustic Aqueous waste Ak, water, and solid wasts management 100G 0 90 0 12

Caustic Aquecus waste Alrcralt engines and engine pasts 200 DK DK oK ”

Caustic Aqueous waste Alrcralt engines and engine pants 216G 12 DK DK 12

Caustic Aqueous wasts Alrcralt engines and sngine parts 68324 oK DK DK 12

Caustic Aquetus wasle Alrcralt sngines and sngine parts 2260 G DK DK DK 12

Caustic Aquecus wasie Alrcraft engines and sngine parts 18 G [+ 4 oK K 12

Caustic AQueous wasts Alicrat sngines and sngine parts 1824 G DK DK DK 12

Caustic Aquecus waste Alrcrahi engines and engine pans 126 DK DK DK 12

Caustic Aqueous wasts Alrcrah engines and engine pans 168 Q DK DK oK 12

Caustic Aquenus waste Alurninum sheet, plats, and foll, Aluminum rolling and drawing, nec 46000 T 1 ] 0K 7

Caustic Aqueous wasts Blast turnaces and stesl mites [ 2) DK DK N/A 1

Caustic Aqueous waste Blast furnaces and steel mills 88T 12 88 NA 122

Caustic Aquecus waste Boha, nuts, rivets, and washers 9840000 @ 2 83 1 10

Caustic Aqueous waste Chemical preparstions, nec 2000 25 75 1 2

Caustic AQueous waste Commercial inundry 17 40 80 [} 2

Caustic Aqueous waste Costume jewelry 330G 20 10 DK 12

Cavstic Aqueous waste Costurne Jewelry [ X¢] 18 0 K 12

Caustic Aqueous waste Cyclic crudes and internedistes 165000000 G N/A ] NA 2

Caustic Aquecus waste DK 180G prosent [ DK_ "

Caustic Aqueous waste DK DK DK DK DK 12

Causte Aqueaus waste oK 5G 0 50 ] 12

Caustic Aqueous wasle oK 167967 presert 96 0K 12

Caustic Aqueous waste Electric services 3423000 G DK 9 DK 2

Caustic Aqueous wasie Electric services 46937 NA 09 NA 2

Caustic Aqueous waste Electric services 35097 T DK 99 [} 1.26

Caustic Aqueous waste Electric services 992715 Q present 99 DK 1.25

Caustic Aqueous waste Electric services 9862 T 0 99 N/A 1.25

Caustic Aquecus waste Electric services 16417 DK 89 NA 7.25

Causiic Aqueous waste Eleciric sarvices 15N T 1 00 o 75

23862 T oK -] [p'le TA

Caustic AQUecis Wasie

Elecirk services
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PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC
{9 {%) CONTENT (%)
Aquecus inorganic fquids  Caustic Aqueous waste Electric secvices 55G 1 99 DK
Caustic Aqueous wasle Electric services 1000000 G 1 % 1
Caustic Aquecus waste Electronk: components, nec 483G ] 50 )
Cantic Aquecus waste components, hec 216000 G H 98 ]
Caustic Aqueous waste Electronic computing aquipment 95838 G 5 80 DK
Caustic Aqueous waste Electronic computing equipment 137 10 20 NA
Cavstic Aqueous wasie Fabricated metal products, nec 270000 G 1 o8 0
Caustic Aquecus waste Fabricated metal products, nec DK oK DK DK
Camtic Aquecus wasts Fabricated metal products, nec, Screw machine products 400G 5 ] NA
Cavstic Aquecus waste Fluid meters and counting devices 140G present 50 DK
Caustic Aqueous waste General chernical menuiacturing 2T 1 [ ] NA
Caustic Aqueous waste General crop services 88395 T 2 ] 0.1
Caustic Aqueous wasie Heating equipment, sxcept slectric, Fabricaled metal products, nec 15956 present 05 NA
Cauvstic Aqueous wasie Housshold refrigerstors and freezers 17 DK 25 DK
Caustic Aqueous waste - industrisl confrols 187 5 - DK
Caustc: AQueous waste Industrial gases 17T 0 80 [}
Caustic Aqueous wash industrial organic chemicals, nec 210000 G [] [ ] ]
Caustic Aqueous waste Industrial organic chemicals, nec 680000 G 0 20 )
Caustic Aquecus waste Industrial organic chemicals, nec 188000 G 0 [} 0
Caustic AQueous wasie industrial organic chemicals, nec 0 DK 75 NA
Caustic Aqueous wante industrial organic chemicals, nec 23267 present present 0
Caustic AQueous waste Industrial organic chemicale, nec Agricullural chemicais, nec, Cyciic crudes and intermediates 4350000 G 1 [ 1
Caustic AQUeoUS waste Wndustrial organic chemicals, nec. Agricaitural chemicals, nec, Plastics materials and resing 47 presert present  present
Caustic AQueous waste Industrial organic chemicals, nec.Agricultural chericals, nec, Plastics materials and reing 8T present present  present
Caustic Aqueoiis wasis Industrial organic chemicals, hec,Plastics materials and resing 47 present present present
Caustic AQueous waste Instruments to measure siectricity, Process cortrol instruments 2805G present 00 oK
Caustic Aqueocus wante Lubricating ols and greases 15000 G OK o5 DK
Caustic Aquecus waste Machine toois, metal cutting types,Special diss, 100is.jigs, and fixture, Machine tool accessories 55G 1 o7 DX
Caustic AQueous wante Metal coating and sllied services 338700 G 1 90 0
Caustic Aqueous waste Metal coating and sllled services 202100 G 1 o0 0
Caustic AQueous wasie Metal coating and sllisd services 648752 7 present 09 oK
Caustic Aqueous waste Matal coating and allied services DK 3t oK DK
Caustc AqQueous waste Matal coating and allled servicas, Coating, engraving, and alled services 7150 G 28 28 DK
Caustic Aquecus waste Metai coating and alied services, Coating, engraving, and alled services 8600 DK 7% DK
Caustic Aqueous waste Maetal coating and allied services, Coating, sngraving, and allied services 513G DK 90 DK
Caustic AQuecus waste Matal offics furniure, Metal parttions and fixtures, Furnturs and fixtures, nec 550G present precert  precent
Caustic Aquecus waste Matal stampings, nec, Shest metal work, Metal barrels, drums, and palls (] [} o8 1
Caustic AQUeous waste Metal working machinery, nec 250G 1 08 NA
Cantic Aqueous wasle Metal working machinery. nec 300G DK DK DK
Caustic AQueous wasle misceitansous tabricated wire products 6508 T DK 90 DK
Caustic Aqueous wasle Miscaltaneous metal work 20000 G 5 90 DK
Caustic Aqueous waste Motor vehicis parts and accessories 2.4 NA 30 K
Caustic AQueous wasie Motor vehicies and car bodies 23200G DK DK DK
Caustic Aquecus waste Motors and gensralors G DK DK DK
Caustic Aqueous waste Motors and generators, Motor vehicie parts and accesaories 27 10 80 NA
Caustic Aqueous waste National security 77 [ 90 NA
Caustic Aqueous waste National secirity 0 DK DK DK
Caustic Aqueous waste National secueky 1T /] 75 DK
Caustic Aqueous wasle National escurity 1T 0 75 DK
Caustic Aqueocus wasts National sacurity 27 0 80 NA
Caustic Aqueous wasle National security 415214 G s % 1
Caustic Aqueous waste National security 2640G 1 99 o
Caustic Aqueous waste Noncommercial ressarch organizations 17T 15 75 NA
Caustic Aqueous waste Organic pesticide products 120000 G DK 25 DK
Cavstic AQueous waste Organic pesticide products 100000 G as [ ] N/A
Caustic Aquecus wadie Patroleum refining 1737 ] 99 0
Caustic Aqueoiss wasle Petroleum refining 37 0 9 NA
Caustic Aqueous waste Petroleum refining 10000 G [ 95 DK
Caustic Aqueous waste Photographic equipment and supplies 1610G [ 90 N/A
Caustic Aquaous waste Plastics materials and resins, Adhesives and sealants 47T 30 70 30
Caustic Aquaous wasie Plating and polishing 47 3 95 0
Cawstic Aqueous wasie Plating and polishing 4908 G 14 86 7
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PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC
_DESCRPTION (%) (%) CONTENT (%
Aquecus inomganic fiquids  Caustic Aquecus waste Primery batieries, dry and wet 180G present 99 DK
(pontinued) Caustic Aqueous weste Primary batieries, dry and wet 2t DK oK DK
Caustic Aquecus waste Primary batteries, dry and wat, Storage batieries 11000 Q 45 [ ] oK
Caustic Aquecus waste Radio and TV communloation equipment, Alrcralt equipment, nec o7 18 00 3
Caustic Aqueous wasle Repak services, nec 2800 G 2 1) K
Caustic Aqueous wasle Repair services, nec, Paints and allied products 1260000 G 20 80 DK
Caustic Aqueous waste Ressarch and development laboratories 110G DK present DK
Caustic Aqueous wasie Research and deveicpment laboratories 93704 [ % NA
Caustic Aqueous waste Ressarch and development iaboratories 017 16 [} DK
Caustic Aqueous waste Semiconduciors and releted devices N80 1 70 ]
Caustic Aqueous waste Semiconduciors and miated devices 224100 [} 90 present
Caustio Aqueous waste Ship bullding and repalring 11904 G DK 9 DK
Caustic Aquecus waske Ship bullding and repairing 239000 G [ 20 [
Caustic Aqueous weste Space research and technology 1500 G 10 80 oK
Caustic AQueous waste Space ressarch and ischnology, Photofinishing laboratories 27804 | present present DK
Caustic Aqueous wasie Swhching and terminal devices 278000 G DK DK DK
Caustic Aquecus waste Tanls and tank components 27T [ [ ?
Caustic AQUeous waste Telsphone and telegraph spparatus,Semiconductors and related devices 000 1 [ ] oK
Caustic Aquecus wasie Trucking, sxocept local 36000 G DK DK DK
Caustic Aquecus waste Vaives and pipe fitings 2700Q DK [ DK
Caustic Aqueocus waste oK 150G ] 1 10
Aqueous inorganic iquids  Other aqueous waste with low dissoived solids Cyclic crudes and intermediates 318000 G 0 [ ] 0
Other aqueous waste with low diasoived solide Cyciic orudes and intermediates 1044400 G 1 [ ] 1
Other aqueous waste with fow disscived solids DK uT [ ] 98 1
Other aquecus waste with low dissoived solide Electrical equipment and supplies, nec 4737 0 9% 0
Cther aquecus waste with 1ow dissoived solide Fabricated metal products, neo 8B a DK [} DK
Cther aqueous waste with low dissoived solide Fabricated rubber products, nec 99182 T 40 00 NA
Cxher aquecus wasts with low dissolved eciide Guided missties and space vehicies, Alrcralt, Alrcrait aquipment, nec 1437 NA -] ]
Other aquecus waste with fow dissoived solids Indusirial inorganic chermicals, nec 167426 T 1 ] 1
Cther aqueous waste with low dissoived solide Nirogenous fertiizers 9681248 G 1 20 DK
Cthar aquecus waste with low diesoived solide Nirogenous feniizers 4020872 G 1 ] oK
Cther aqueous waste with low dissoived solide Nirogenous fertiiizers 365000 G 0.1 9 DK
Other aqueous waste with low dissoived solide Plating and polishing, Alrcralt equipment a7 DK 80 NA
Other aqueous waste wih low dissoived solids Semiconductors and related devices, Electron tubss, receiving type, Electronic connectors 832078 7 1 ] oK
Cther agueous waste wih low dissoived solids Services, nec 388 a 10 80 oK
Aqueous inorganic iquide  Scrubber water Cyclic crudes and intermediates, indusirial organic chemicels, nec Nitrogenous lertitzers 32078 7 o8 % NA
Sorubber water Fabricated metal products, nec, Miscellaneous metal work 712500 20 70 NA
Sorubber water Indusirial organic chamicals, nec 24907 7 <] o
Scrubber water Manutaciuring industries, nec 14000000 G 1 100 DK
Scrubber water Ressarch and development laboratories 4896 G 18 [1] 0
Aqueous inorganic iquide  Wastewater or aqueous mixture Coasting. sngraving, and alled services 1227 DK DK DK
Wastewater or aqueous mixiure 150G NA NA NA
Wastowater or aquecus mixture Electronic components, nec 1106 [} 8s 0
Wastewater 0f aqueous mixture Electronic components, nec, Semiconductors and relaied devices, Electronic parts and equipment 1500 10 90 0
Wastewater or aqueous mixture Fabricated metal products, nec, Metal offios furiture, Public bullding and relsted furnture 360000 G 2 90 1
Wastewster or aquecus mixture General chemical manuiacturing, industrial inorganic chermicals, nec 818G 1 ] 1}
Wastewater or aquecus mixiure General chemical manuiacturing, Soap and other detergents e15Q 1 ] 0.4
Wastewater or 2quecus mixiure industrial inorganic chemicals, nec 882419 Q 10 90 (]
Wastowaler ¢ - - - ~ixure industrial organic chemicals, nec 8407 present 09 presert
Wastewater ot a-, - . ulixiure Industrial organic chemicals, nec 78737GQ present 99 present
Wastewater or aqueous mixture Ingustrial organic chemicals, nec 17828 T present 98 4
Wastewater or aqueous mixture industrial organic chemicals, nec, industrial inorganic chemicals, nec 4827 17 ] 0.1
Wastewater or aqueous mixiure Marine cargo handling 1691587 2 [} oK
Wastowaier o aquecus mixture Motals sarvics centers and oltices. 100000 G 2 ] 1
Wastewater or aqueous mixture Nirogenous fertiizers 5000 G 1 00 DK
Wastowater ofr aq mixt Nonferrous rolling and drawing, nec, Metal stampings, nec, Fabricated metal products, nec 5Q piesent DK DK
Wastewaler or aqueous rixture Nonlerrous wire drawing and insulating 44660 T 0 9 NA
Wastewater of aqueous mixiure Ordinance and accessories, nec 4076000 G 1 09 NA
Waslewaler of aqueous mixiure Painte and allled products 2069541 G DK 9 DK
A 1783000 G s 25 DK
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION (%) (%) CONTENT (%)
Aqueous inorganic lquids  Wastewater or aqueous mixture Pharmaceuticsl preparstions 1763000 G 5 95 DK 4
{continued) Wastewaler or aqueous mixiure Plastics materiais and resins 250438 T 5 -3 2.4 8.5
Wastewster O squecus mbxure Piating and pofishing 15602400 G o 9% [» .4 [
Wastewater 0 squecus mbxtue Plating and pollshing 19995895 G 0 ] DK 5
Wastowater or aquecus mixiure Ptating and pofishing 1440000 G 1 % NA 85
Wastewader Or aquecus mixture Plating and polishing 1234840 G 1 [ ) NA 85
Wastewater ot aqueous mixture Plating and polishing 5000000G  present 96 present )
Wastewater Or aqueocus mixtine Plating and polishing, Jeweky, precious metal 6376139 G 1 90 0 2
Wastowater Or aqueous mixture Plating and polishing. Jewelry, precious metal 36000 G [} 94 oK 12
Waslowater or aquecus mbdure Pressed and biown glass, nec, Electric lamps 4800000 G presert present  present ]
Wastowater or aquecus mbdure Primary metal products, nec, Electronic components, nec, Fabricaied metal products, nec 8T present present DK 8
Wastowater 0 aqueous mixture Secondary nanferrous metals, Motor vehicls parts and accessories 5088000 G DK -] prasent 2
Wastewaler 0r aquecus mibxiure Sermiconduciors and related devices 64000000 G 1 0 1 2
Wastowater or aqueous mixture Semiconductors and related devices 143500 T DK 9% 24 7
Wastewaler ar agqueous mixture Semiconductors and relsted devices 040 DK -] DK 7
Wasiownter 0f aqueous mixture Surface active agents, industrial organic chemicals, nec 65018 Q 10 80 10 2
Wastewaler or aquecus mbxture Switchgear and sichboard spparatus 17400000 G o 90 0 2
Wastowater of aquecus mbxture Tanks and tank components 1237 4 ] DK 11
Wastowater or aqueous mbdive Valves and pipe fitings 250G DK 95 DK 11

Contaminased sol Contaminated soll or deanup residue Electronic components, Nec eT 98 2 DK 8
Cartaminated soll or cleanup residue Miscellanecus plastics products, Plastics maseriais and resing “rT 2 15 DX -]
Contaminated soll Soll contarminased with inorganics only Industrial inorganic chemicals, nec 4557 9% 1 NA 2
Soll contaminated with Inorganics only Industrial inorganic chemicals, nec aanT 80 10 DK 2
Soll contarninated with inorganics only Industrial organic chemicals, nec 17 09 NA NA 2
Soll contarninated with inorganics only Manulacturing industries, nec 17 s i [} 4
Cortaminated solt Soll contaminates with organics Miscellaneous plastics products, Sporting and athistic goods, nec 0 [ 1 0 8
Soll contaminated with onganics Synthetic vbber 2597 5 5 1 2
morganic Iquids Caustic solution with metals and cyanides Electronic components, nec 7066 G [ ] ™ 1 10
Caustic solution whh matals and cyanides Elecironic computing squipment 17T 50 DK DK 12
Caustic solution with metals and cyanides Plating and polishing Metal coating and allled services, Electronic components, nec oG 1 90 ] 10
Caustic solution with metals and cyanides Telephone communication 165Q 11 a7 [} 12
inorganic iquids Causitic solution with metals but no cyanides Alecralt a7 k) DK NA 11
Caustic solution with metals but no cyanides Aiecralt BT 80 20 NA 12
Causiic solution with rmastais but no cyanides Alrcralt sngines and sngine parts 240G 1 DK DK 12
Caustic: solution with metals but no cyanides Alecralt squipment, nec 0 54 DK DK 10
Caustic solution wih metals but no cyanides Alrcrait equipment, nec, Misosliansous metal work, Fabricated metal products, nec 48a 8 4 DK 2
Caustic sokution wih metais but no cyanides Aluminum extruded products 28560 G 20 80 NA 12
Caustic solustion with metals but no cyanides Aluminum rolling and drawing, nec, Aluminum extruded products 178 T DK %0 DK 9
Caustic solution with metals but na cyanides Automative stampiags, Metal coating and alled sarvices 4T 98 2 present 8
Caustic solution with metals but no cyanides Current-carntying wiring devices 1300GQ ] 80 0 ]
Causticc soksion with metals but no cyanides Curment-carrying wiring devices,Electron tubes, transmiting, E lectronic components, nec 61200G 10 89 0 11
Caustic solution with metals but no cyanides Cutlery 4“uuUG OK  present DK 10
Caustic solution with matals but no cyanides Cyclic crudes and intermadiates, indusirial organic chemicals, nec 96200 T 1 95 1 11
Cauetic solution with metals but no cyanides DK 3876000 G 2 7 NA 12
Caustic solution with metals but no cyanides Electrical equipment and supphies, nec 11395G t 99 0 9
Caustic solution with metals bit no cyanides Electron tubss, transmitting 700 G present 99 DK 12
Caustic solution with metais but no cyanides Electronic components, nec 3636 G 2 7 DK 2
Caustic solution with metals but no cyanides Electronic components, nec 86676 G present presect DK 5
Caustic solution with metals but no Cyanides Electronic cormponents, nec DK 17 DK DK 8
Caustic solution wth metais but no cyanides Elactronkc components, Nec 25500 G ] 89 DK 8
Caustic solution wkh metals but no cyanides Electronic cormponents, nec 5587 oK DK DK 8
Caustic soltion with metals bul no cyanides Electronic components, nec 17 20 80 DK a8
Caustic sohstion with metais but no cyanides Elactronic components, nec 16885 G 20 70 0 8.8
Caustic solution with metais but no cyanides Electronic components, nec 208975G present 90 0 9
Caustic solution with metals but no cyanides Elactronkc components, nec 36000 G NA  present DK 9
Caustic solution with metals but no cyanides Electronic components, nec 47 DK 60 DK 9
Caustic solition with metals but no cyanides Elecironic compononts, nec kilg 50 50 1 9
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inomanic lquids (continued)  Caustic solution with metals but no cyanides Electronk components, nec 408 T 80 80 1 [

Caustic soiution with metals bit no cyanides Eilectronic components, nec 83T 1 present NA [
Caustic solution with metals bul no cyanides Electronic components, hec AT DK DK DK 10
Cauatic solution with metals but no cyanides Electronic components, nec 3888 G DK 80 DK 10
Caustic solution with metals bul no cyanides Electronic components, nec 1600 G present 70 presant 1"
Caustic solution with metals but no cyanides Electronic components, nec 727 [» ¢ DK DK "
Caustic solution whh metals but no cyanides Electronic componants, hec 480Q DK present oK 12
Caustic solution with metals but no cyanides Electronic components, nec 211G NA 80 NA 12
Caustic solution with metals but no cyanides Elacironic components, nec 0a NA Y NA 12
Gaustic solution with metals but no cyanides Elactronkc computing equipment 5000 G present 00 present 10
Caustic solution with metals but no cyanides Electronk computing equipment 49430 pressnt 80 NA 10
Caustic solution with metais but no cyanides Electronic resistors 498Q 13 a7 - NA 12
Caustic solution with metals but no cyanides Environmental controls 22100 17 80 DK 12
Caustic solution with metals but no cyanides F abricated metal products, nec 10880 G 0 o8 DK 7
Caustic solution with metals but no cyanides Fabricated metal products, nec 010G “ (] DK 10
Caustic solution with metals but o cyanides Industrial supplies 0T o0 «© oK 12
Caustic solution with metals but no cyanides Instruments 1o measurs slectriclty, Process control instruments 48430 present 99 DK [}
Caustic soiution with metals but no cyanides Internal combustion engines, nec, Manulacturing industries, nec 1324000 G 25 [ 1 12
Caustic solution with metals but no cyanides Manufacturing industries, nec 25880 | DK 90 NA 2
Caustic solution with metas but no cyanides Manulacturing indusiries, nec, Elecironic components, nec, Current-carrying wiring devices 48500 15 40 NA [ ]
cmmmm::mm mmmmm 2187 2 -] 0 10
Caustic solution with metals but no tyanides coating and allled services, Tanks and lank components, Transportation equipment, nec "y present presant  present 128
Caustic solution with metals but no oyanides Metal heat treating, Stesl wire and related products 840 present present present 2
Caustic solution with metals but no cyanides miscelianeous fabricated wire products 850G ] 9 [ 12
Caustic solution with metals but no cyanides Misosfianeous metal work a DK ] DK 8
Caustic solution with metals but no cyanides Miscellanscus metal work, Metal coating and alled services, Arorahl 137 present pressnt NA []
Caustlc solution with metals but no oyanides Motor vehicle parts and accessories 97 DK 70 DK 12
Caustic solution with metals but no cyanides Motors and generators 66G DK DK DK L% ]
Caustic solution with metals but no cyanides National security 63146 0 /] o 10
Caustic soivtion wth metals but no cyanides Nationad security 1B 1 0 0 oK 12
Caustic solution with metals but no cyanides National security, Plating and polishing,Metal coating and allled services 9078 G present present NA 1"
Caustic solution with metals but no cyankies Plating and polshing 187 DK ) DK 8
Caustic solution with metals bul 1o cyanides Plating and polishing 64500 G DK DK DK 10
Gaustic solution with metals but no cyanides Piating and polshing oK 20 L] NA 10
Caustic solution with metals but no cyanides Plating and polishing 4000G 10 90 NA 10
Caustic solution with metale but no cyanides Plating and polishing 2200 presert 80 NA 10
Caustic solution with metals but no cyanides Plating and polishing 2804 NA NA NA 1t
Caustic solution with metals but no cyanides Plating and polishing M780 0 2 DK 12
Caustic solution with metals but no cyanides Plating and polishing 6250G oK ¢ DK 12
Caustic solution with metals but no cyanides Plaiing and polishing 10000 G DK 0 presant 12
Caustic solution with metals but no cyanides Plating and poilshing, Electronic components, nec 8000G DK 83 NA 2
Caustic solution with meials but no cyanides Plating and polishing, Electronic components, nec s40Q DK ] NA 12
Caustic solution whh metals but no cyanides Plating and polishing.Metal costing and alied services, Elscironic components, nec 5180G 1 % (] 12
Caustic solution with metals but no cyanides Plating and polishing,Metal housshold fumiure, Metal oftics furnture 213600 G 8 [ ] NA 12
Caustic solution wih metals but no cyanides Primary metal products, hec 40000 G DK oK [0 9 1.2
Caustic solution with metals but no cyanides Radio and TV communication equipment T 15 85 DK 10
Caustic solution with melals but no cyanides Radio and TV corimunication equipment 12600 oK DK oK 1
Caustic solution wkh metals but no cyanides Radio and TV communication squipmeni,Electronic componernts, hec 127 DK <] 0 10
Caustic solution with metals but no cyanides Research and deveiopment laboratories 400G 4 98 ] 12
Caustic solution with metale but na cyanides Semiconductors and relaied devices 2040 [} 90 DK 10
Caustic solution with metals but no cyanides Semiconductors and reiated devices, Electron tubes, receiving type, Electronic connectors 1T 15 80 DK 9
Caustic solution with metats but no cyanides Semiconductors and relaled devices, Electron tubss, receliving type, Electronic connectorns 4T 60 3s DK 9
Caustic solution with metals but no cyanides Ship bullding and repairing 35200G DK DK oK 08
Caustic solution with metals but no cyanides Speed changers, drives, and gears, Aircralt equipment 15284 G DK 90 DK 10
Caustic solution with metals but no cyanides Steel pipe and tubes 1897 12 88 oK 10
Caustic solution whh metals but no cyanides Steel pips and tubes 3784 G 5 DK DK 12
Caustic solution with metals but no cyanides Tanks and unkempmmtl 17 15 85 DK 12
Caustic & ' Hon with metals but no cyanides Telephone and t Semicond! s and related devices,Radio and TV communication eq 43000 40 60 0 9
Caustic solution with metals but no cyanides Telephone and tebgraph appmalus. Semiconductors and related devices,Radio and TV communication eq 440G 10 79 0 10
Caustic solution with metals but no tyanides Telophons communication 27 s 95 DK 12
Caustic solution with metals but no cyanides Turbines and turbine genarator sels 12400 G DK DK DK 82
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inorganic Squide Cther aquecus waste with high dissolved solids Agricutural chemicals, nec 8140T 17 ] NA 12
Cther aqueous wasie with high dissolved solide Chemical preparations, nec 1672500 G prasert 90 NA 12
Cther aquecus waste with high dissoived solids Cycic crudes and iniermediates 2T 10 88 present 2
Cther aquacus waste with high dissoived solids DK ‘v2T 18 84 [} 9
Cther aquecus waste with high dissoived eolids Electrical equipment and supplies, nec 282306 ] o5 [} [}
Cther aqueocus waste with high dissolved solide Engineering and scientific instruments, Surgical and medical instruments G 1 ] 1 12
Other aquecus waste with high dissolved solids General chemical manulacturing 250000 G 20 80 5 ]
Othet aquecus wasle with high dissoived solide industrial Inorganic and organic chemicals, nec, Nitrogenous fertilzers DK precent precent DK 10
Other aquecus waste with high dissolved solide Metal coating and allied services 0T 1 ] 1 12
Cther aquecus waate with high dissoived solids Piating and polishing,Metal coating and allied services, Coating, engraving, and altied services 20000 G p p pr ]
Cther agquiecus waste with high dissolved solids Refuse systems 4197 20 20 3 11
inorganic iquids Cther Inorganic liquid Agricutural chemicals, nec, Organic pesticide products, Water supply 150000 G 1 - presont 7
Crher inorganic liquid Alr, water, and solid waste management 27 DK 99 1 9
Other inorganic iquid Alrcralt engines and engine pats 48GQ 4 DK DK 2
Ciher Inorganic iquid Ammunkion, except for small arms, nec DK present present DK 12
Other inorganic iquid Blolopical produces 120G DK 75 NA 75
Other inorganic iquid Biast furnaces and sieel milis 207 oK DK DK 3
Cther inorganic Iquid Chemical preparations, nec 47 0 81 NA 4
Other inorganic liquid Chermical preparations, nec, industrial inorganic chemicals, nec 0T 2 9 DK 2
Other inorganic iquid DK 646325 G 20 80 NA 7
Other inorganic quid Elactron tubes, wansmitting. X-ray apparatus and tubes 7014 T 2 o8 DK 2
Caher norganic iquid Electronic components, nec 100G DK DK DK 2
Cther inarganic iquid Elactronic companents, nec 120G 1 10 NA 12
Cther inotganic Kguid Elecironic components, nec 2845G DK DK DK 12
Crher inorganic iquid Electronic connectors 38G NA NA DK H
Cither inorganic iquid Enginesring and scientiiic instruments 38966560 G 2.4 DK DK 7
Otther inorganic iquid Fabricated structural metal 9720G 15 presont DK 3
Cther inorganic iquid industrial inorganic chermicais, nec, Chemical preparations, nec 487 2 ] DK 12
Other Inorganic quid industrial organic chemicals, nec 4760000 G ] % ] 2
Ceher Inorganic liquid Machinery, excapt electrical, nec 4775000 G present 99 NA 3
Cther inorganic iquid Miscellaneous metal work 9900 G 5 90 DK 85
COther inarganic iquid $otor wehicies and car bodies 440G DK DK NA 2
Crher inarganic liquid Nitrogenous fertiizers 1396783 T 0 0 oK 7
Other inorganic iquid Ordinance and accessories, nec 585G DK DK K 2
Crher inorganic iquid Pens and mechanical pencils, Piating and polishing 825000 G presort 99 [} 2
Other inorganic liquid Pharmaceutical preparations,Drugs, proprietaries, and sundries, Research and development labs 531400 G [} 9 9 12
Other inorganic quid Power driven hand tools 6400G 3 DK NA 5
Cther inorganic liquid Raliroads, ine-haul operating, Rallroad equipment 58300 G present 87 0 125
Other norganic liquid Ressarch and development labocatories 2550000 G DX % DK 7
Other inorganic iquid Services, nec, Chemicals and allied products 880 T 1 9 DK 3
Other inorganic tiquid Water supply 1T DK DK NA 10
Inorganic quids Other inorganic siudge Arcsaht 275G 96 DK DK 7
Other inorganic skudge Aircraft engines and engine parts 744G oK DK oK 2
Other inorganic shudge Alrcralt engines and engine parts 5800 G 50 50 DK 4
Other inorganic shudge Alrcralt engines and engine parts 150G 50 50 DK 4
Other inorganic sludge Alrcralt engines and engine parts 72G DK DK DK 12
Cther inorganic skudge Alrcraft equipment, nec 5000 G 96 DK DK 12
Other inorganic sudge Alrcralt, Space propulsion units and parts 1540G 80 DK DK 2
Other Inarganic sksdge Blast furnaces and stesl mills “7 2 50 0.003 2
Other inorganic skudge Elecironic components, nec 118G NA 60 DK 2
Other inorganic skudge Fabricaled metal products, nec [4 -] 2 DK 12
Qther inorganic siudge Household appliances, nec, Household cooking equipment, Household refrigerators and freezers 8T 60 oK NA 4
Other inorganic siudge industrial inorganic chemicais, nec 127 99 0 present 3
Other inorganic siudge Industrial organic chemicals, nec, Cyclic crudes and Intermediates, Synthatic rubber mT 20 80 present 2
Other inorganic sudge Petroleum refining 864 T 52 48 NA 12
Other inorganic skadge Plating and polishing 87 25 75 DK 3
Other imeganic siudge Sanitary servicss, nec 556G 92 8 N/A 2
Orher inorganic shidge Sanltary services, nec 1T 99 1 NA 1
Other inorganic siudge Space research and technology a6 70 4] DK 2
Other inorganic skudge Steel pipe and tubes 216G 4 N/A NA 2
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Inorganic iquids (continued)  Other inorpanic sludge Steel plpe and tubes 400G 10
Cther inorganic shuige Tanks and tank components 27 30
Inorganic iquiie Spent acid with metals Alroralt T DK
Spent ackd with metals Alrcrah [} 4 DK
Spent acid with metals Aircraht 320 DK
Spent acid whh metals Alroraht 107 o4
Spant acks with metals Alrorsht ay o
Spent acid whh metals Arcralt 804 64
Spent acid with metals Alrcralt engines and engine pane 72T 1
Spent acid with metals Alroralt engines and engine parts 218G 2
Spent acid with metals Arcralt engines and engine parts 1" oK
Spent acid with metais Alrorait engines and engine parts 20008 Q L]
Spent acid with metals Alecrsh engines and engine parts 8306 G §
Spent acid with metads Alrcralt engines and engine pans 00 DK
Spent acid with metals Aluminum roling and deswing, nec, Aluminum extruded products 2T oK
Spent acid wth metals Aluminum roling and drawing, nec, Aluminum exiruded products 77 DK
Spent acid with metals Ammunition, except for small anme, nec 7T DK
Spent ackd with melals Ammunition, sxcept lor small arms, nec,Meial stampings, nec, Metal coating and aliied services 208608 T ]
Spant acid with metals Automotive T 20
Spant acid with metals Blast husnaces and steel mitle 3%08 T 8
Spent acld with metais Solts, nuts, rivets, and washers 27800 G 28
Spant ackd with metals Book printing 1100 DK
Spent acid with metals Chemical preparations, nec, Metal coating and aifled services,F abricated metal products, nec 12780 Q DK
Spant acid with metais Coating, sngraving, and alled services 3800 G DK
Spent ackd with metals Coleges and universiies,nec, Medical laboratories 308 Q DK
Spent acid with metals Commercial printing, gravure 5807 2
Spent ack) with metals Construction machinery 2400 G 2
Spent acid with metals Costume jewelry 858G 10
Spent acid with metaln Costume jewelry 1860 - ]
Spent acid with metals Cusrent-carrying wiring devices 85Q 1
Spent acid with instals Cutrent-canrying wiring devices,Electron tubss, transmitting, Electronic components, nec 71900 Q 10
Spent acid with metals Cyclic crudes and intermediates, industrial organic chemicals, nec 27489 7 1
Spent acid with mhetals oK 326384 G 2
Spent acid with metals DK 0 DK
Spent acd with metals OK DK DK
Spent acd with metals DK “r -]
Spent acid with metals Electric services 514100G 1
Spent acid with metals Electric services 400000 G 1
Spent acld with metals Electric ssvices 200000 G 1
Spent acid with metais Electric sarvices 16751 T DK
Spent acid with metals Electric sarvices 1972768 Q DK
Spent acid with metals Electric services 1000000 Q 1
Spent acid with metals Electric sarvices 0 K
Spant acid with metals Electrometallurgical products 41000G DK
Spent acid with metals Efectronic 556G DK
Spent ackd with metale Electronic components, nec 150G DK
Spent acid with metals Electronic components, nec 8T 0
Spent acid with metals Electronic components, nec 5340 Q [
Spent acld with metals Electronic components, nec T [
Spent acid with metals Electronic components, nec 49798 G [
Spent acid with metals Electronic components, nec 5Q DK
Spent acid with metals Electronic components, nec 843a (]
Spent acid with metais Elecironic componens, nec e0a NA
Spent acld with metals Electronic components, nec 257G NA
Spent acid with metals Electronic components, nec 860G NA
Spent acld with melals Electronic components, nec 621G NA
Spent acid with metals Electronic components, nec 343G NA
Spent acid with metals Electronic components, nec 194G NA
Spent acid with melals Electronic components, ne¢ 50G 1
Elactronic componems, nec 5200 G 10

Spent acid with metals
Spent ackd with metas

Elecironkc components, nec
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PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION %) (%) CONTENT (%)}

Inorganic iquids (continued)  Spent acki with metals Electronic components, nec 770G 10 90 (4] 3
Spent acid with metais Electronic componernts, hec 220G DK 0 NA 3
Spent acid with metais Electronic components, nec 968G NA 50 present 3
Spent acid with metals Electronic components, nec 600G 1 8s ] 3
Spent acid with metals Elactronic components, nec 2400G 0 97 [} 7
Spent acid with metals Elecironic components, nec 137 DK DK DK 1
Spent acld with metals Elecironic components, nec, Semiconductors and related devices DK 1 97 1 2
Spent acid with metais Electronic computing equipment 13522500 G  presert 90 present 2
Spent acid with rwtais Electronic computing squipment 17 5 85 NA 2
Spent acid with matais Electronic computing equipment 4T 10 80 present 2
Spent acid with metais Electronic computing equipment "y 0 9% ] 2
Spent acid wih metals Electronic computing squipment 8T 10 o DK 2
Spent acid with metais Electronic computing equipment §T 30 [ 0 2
Spent acid with metals Electronic computing equipment 17 20 85 ] 2
Spent acid with metais Electronic computing squipment 47 20 90 DK 2
Spent acid with matals Engine sisctrical equipment 140G ] present o 3
Spent acid with metais Engraving and plate printing 500 G present 90 NA 2
Spent acid with metals Fabricated metal products, nec 19942G DK DK 2.4 2
Spent acid wth metais Fabicased metal products, nec, Plating and polishing 1200 G DK 80 NA H
Spent acid with matals Fabricated metal products, nec, Plating and polishing 1500 G DK [ o NA 2
Spent acid with mutais Fabricated metal products, nec. Plating and polishing 4500 G DK 80 NA 2
Spent acid whth rmetais Fabricated metal producis, nec. Power transmission squipment, nec,Fasmt machinery and equipment 1500 T present precent DK 2
Spent acid wit matals Fabricated plate work Sheet metal work, Fabricated metal products, nec 11300 G 18 50 0 4
Spent acid with metals Fabricated structural metal 97433 G 15 present DK 2
Spent acid with metals Farm machinery and squipment 58T DK DK DK 2
Spent acid with metals Guided misslies and space vehicies, Alrcralt, Aircratt equipment, nec oK 3 7 NA 2
Spent acid with matals Hand and edge toois, nec, Hand saws and saw blades, Machine 100l accessories 835G K oK 1 12
Spent acid with metals Hardware, nec, Alrcrak equipment, nec, Fabricated metal products, nec 6650 G F- ] 4 DK 3
Spent acid with metais Household cooking squiprment 22644000 G 0.1 a8 [2 .4 2
Spent acid with metals industrial inorganic cherricals, nec 2T DK present DK 5.5
Spent acid with metals fron ores 3650 G presert 90 NA 8
Spers acld with metals Lhographic pistemaking ssrvices, Photoengraving, Engraving and piate printing 1T present presant oK 2
Spent acid with metals platernaiing services, Photosngraving, Engraving and plate printing 15T present present DK 2
Spent acid with metals Neasuring and controling devices, nec DK pesert 5 DK 2
Spent ackd with metais Metai coating- and allisd services 1339 T oK 80 K 2
Spent acid with matals Metal coating and alied services 1468 7 4 [ ] ] 2
Spent acid with metals Metal coating and allied services 27T ] 80 DK 2
Spent acid with metais Matal coating and allied services 1025679 T present 90 DK ]
Spent acid with metais miscelianeous tabxicated wire products 7500 G [} o [ 2
Spent acii with metals Miscellaneous metal work 8T DK ] DK 2
Spent acid with metals Miscoltanecus mmatal work DK NA NA NA 7.7
Spent acid with metals Micceltaneous plastics products 3500 G 5 90 DK 2
Spent acid with metals Motor vehicies and car bodies 14815G 12 96 0 3
Spent acid with metais National security 255G 0 prosent 0 2
Spent acid with metals National security 7%G NA NA NA 2
Spent acid with metals National sacurity 0 DK oK DK 2
Spent acld with metals Nonclassifiable establischment 1155 G present prasent DK 3
Spent acid with metals Paper industries machinery, Machinery, except electrical, nec 220G DK 85 0 22
Spent acid with metais Photoengraving 9900 G 30 70 [ 95
Spent acid with matals Photographic equipment and suppliss 3T NA 80 0 2
Spert acid with metais Plating and poishing 204000 G DK DK 0 2
Spent acid with metals Plating and poliehing 19040 G 1 0K 0K 2
Spent acid with metals Ptating and polishing 400G DK DK DK 2
Spent acid with metals Piating and polishing 300G s 60 DK 2
Spent acid with metais Plating and poliching 50 G 5 60 0K 2
Spent acid with metals Plating and polishing 1155 G DK 80 DK 2
Spent acid with metale Piating and polishing sT ] 76 DK 25
Spant acid with metals Plating and polishing 2457 DK DK DK 38
Spent acid with metals Plating and polishing 8T DK 99 DK 4
Spent acid with matals Plating and polishing 6826200 G 1 99 o 4
Spent acid with metals Plating and polishing 5550 G DK 99 DK 4
Spent acjd with metais Plating and polishing 37 o 80 DK 45
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TABLE 8-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

INDUSTRIAL DESCRIPTION

QUANTITY  SOLID8 WATER ORGANIC

Inorganic lquide {continued)  Spent acid whi metals

Inorganic lquids

Spent ackd whh metals
Spent ackd whh metals
Spent acid with metals
Spent ack) with metals
Spent ackd whh metals
Spent acid with metals
Spent ackd whh metals
Spent ackd with metals
Spent acid wkh metah
Spent acid with metaks
Spent acid with metals
Spent acid with metals
Spent acid whh metels
Spent ackd with metals
Spent ackd with metals
Spent acid with metals
Spent ackd with metals
Spent acid whh metals
Spent acid with metals
Spent acid with matals
Spent acid wkh metals
Spent acid with metah
Spent acid with metals
Spent ackd with metals
Spent acid with metals
Spent acd wih metals
Spent ackd whth matals
Spent ackd with metals
Spert acid with metals
Spent acid with metals
Spent ackd with metals
Spent acid with metals
Spent acid with metals
Spent ackd with metals
Spent ackd wth metals
Spent ackd with metals
Spent ackd with metals
Spent acid wih metals
Spent ackd with metals
Spent ackd wih metals
Spent ackd with metals
Spert ackd with metals
Spert ack] with metals
Spent ackd with metals
Spent ackd with metals
Spent ackd with metais
Spent ackd with metals

Spent acid without metals
Spent acid without metals
Spent acid without metals
Spent acid without metals
Spent acid whhout metals
Spent acid without metals
Spent acid without metals
Spent add without metals
Spent acid without metals
Spent acid without metals
Spent acld withoul metals

Spent acid without metals
Spem acid withoul metala

Plating and pollehing

Plating and polishing,Metal costing and allied services, Elecironic components, nec
Plating and pollahing, Metal coating and aliied services, Elecironic components, nec
Plating and polishing, Metal coating and alied services, Elsctionic components, nec
Piating and polshing,Metal costing and alied servicss, Electronic components, nec
Plating and polishing, Metal coating and allied services, Electronic components, nec
Plating and polishing,Metal costing and alied servicss, Elsctronic components, nec
Plating and polishing. Metal coating and alied services, Electronic companents, nec
Piating and polishing.Metal costing and alied services, Efectronic components, nec
Plating and polishing,Metal costing and alled ssrvices, E'sctronic components, nec
Plating and polishing.Metal costing and altied services, Electronic components, nec
Piating and pofishing,Metal coating and alied services, Electronic components, nec
Plating and polishing,Metal costing and allied servicss, Electronic components, nec
Pisting and pollshing.Metal costing and alled services, Electronic components, nec
Plating and polishing.Metal coating and allled services, Efectronic components, nec
Plating and polishing.Metal costing and alled ssrvices, Electronic tomponems, nec
Plating and polehing,Metal coating and aliied services, Elsctronic components, nec
Piating and polshing,Metal costing and allied services, Electronic components, nec
Piating and polishing Metal coating and aliied services, Electronic components, nec
Plating and polishing,Metal housshold fumiture, Metal office furniiure

Steel wire and related products

Surgical and medical instruments

Telephone and telegraph apparatus, Semiconduciors and related devices
Telephone and telegraph apparatus,Semiconductors and related devices
Telsphone communication

Vaives and pipe fitings

Vaives and pipe Mtinge

Vaives and pipe fittings

Alrcrait

Alrcralt engines and engine parts
Alrcraft squipment, nec
Celuiosic man-made thers
Celulosic man-made fbers
Cyclic crudes and intermediates
Cyclic crudes and intermediates, Phatographic equipment and supplies
DK

Electric services

Electric services

Electronic components, nec

Electronic components, nec
Clediion'c componenis, et

1oa
2200 G
9818000 G
10928 G
1150a
1700 G
3160Q
20006
4000 G
700G
9s0Q
850G
1000 G

12418Q

21120
e G
39600
6Q
165G
2 a
8T
800000 G
25T
3600 G
20000 G
120
860G
DK
eT

2
[~]
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T 8.1
624G DK
6500 G 18
1257 80
1mervT 7%

2439140GQ DK
0 25
200G DK
0 DK
200000 G 1
5Q DK
DK
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30G
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TABLE 8-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION I3 (%] CONTENT (%}

inoeganic iquids. (continued; Spent acid without metais Explosives, indusirial inorganic chemicals, nec 354400 T 1 9 (] 2
Spent acid without metais Fabricated metal products. nec DK DK DK DK 2
Spent acid without metais Fabricated metal products, nec 110G DK 80 DK 2
Spent acid without metais General automotive repalr shops 168G NA (] NA 7
Spent acid without mstals Genecal chemical 1387 T 10 30 ] 2
Spent acld without metais Guided missiles and space whicies 150G 90 oK NA 3
Spent acid without metals Indusirial controls 4720G DK 70 NA 2
Spant acid whhout metais Industrial inorganic chermicais, nec 204237 0 98 (1] 2
Spent acld without metals Inchsatrial organic chemicals, nec 27T 0 0 45 2
Spert acid without metals Industrial organic chemicals, nec 40000 G 8 95 8 2
Spent acid wthout metals Industrial organic chemicals, nec 110G DK 10 1] 2
Spert acid without metals Industrial organic chemicals, nec, industrisl inorganic chemicals, nec,General chemical manutacturing 286244 T DK 65 1 2
Spent acid without metals Metal costing and silied secvices 5000 G 1 0 NA 2
Spent acid without metals Metal coating and alied services 2T 1 98 ] )
Spent acid without metals Metal coating and altied services, Metal heat reating, Primary matal products, nec 24904 G 12 -] 1 2
Spent acid without metals Matai coating and allied services, Metal heat treating, Primary metal products, nec §71750G 12 88 1 2
Spent acid without metals Metal starrpings, nec 13500 G 100 (] 0 2
Spent acid without metals Miscellansous matal work 20000 G [ 90 DK 12
Spent acid without metals Motor vehicie parts and accessories 7800 G 0 50 o 2
Spent ackd without metals Motor vehicies and car bodies 600G ] 98 0 2
Spent acid without metals National sacurity 144G DK DK DK 2
Spent acid without metais National security 1] DK oK DK 2
Spent acid without matals National security 0 DK DK DK 2
Spent ackd without metals National security 27 DK DK DK 2
Spent acid without matals National security, Alrcralt 150G precent present N/A 2
Spent acid without metals Noncommercial ressarch organtzations T 15 75 NA 3s
Spent acid without metais Organic fbers, nonceliulosic 13517 T 4 97 4] 2
Spent acid without matais Organic fbers, nonceluiosic, Plastics materiais and recing 17 0 40 NA 2
Spent acid without metais Petroleurn refining 823151 1 ] DK 2
Spent acid without metais Patrolsum refining 177 DK present present 10
Spert acid without metals Pharmaceutical preparations 2T NA § NA 2
Spent ackd without metals Plastics maseriais and resine, Industrial organic chemicals, nec 304553 T 2 [ ] present 7
Spent acid without metals Piating and polighing 746G 3 87 present 2
Spent acid without metais Plating and poflshing 600G ] 65 /] 2
Spent acid without metals Piating and polishing 500G 0 30 0 2
Spent acid without metais Products of purchased glass 3T 1] 80 0 2
Spent acid without metals Pulp mills 1200 G DK PK K H
Spent acid without metals Repakr sarvices, nec 8T 0 99 ] 2
Spent acid without metals Resaarch and development laborajories 58G 25 DK 75 2
Spent acid without metals Secondary nonfarrous matais, Alurninum roling and drawing, nec, Nonierrous rolling and drawing, nec 17280 G DK 1 DK 7
Spent acid without metais Semiconductors and relsted devices 34138 G presort 90 NA [}
Spent acid without metais Semiconductors and related devices 804685 T 1 99 1 7
Spent acid without metals Serniconducions and reiated devices 272384 G DK 99 0 7
Spent acid without matals Semiconducions and slated devices 6000000 G DK present DK [
Spent acid without matals Ship bullding and repairing 27 oK oK DK 2
Spent acid without metals Ship building and repairing 27 DK DK DK 2
Spent adid without metals Space ressarch and technology 5G 10 50 DK 3
Spent acki without metais Steal investmont foundries 120G present 80 NA 2
Spent ackl without metais Surface active agents, industrial organic chermicals, hec, Chemical preparations, nec 83T oK oK oK 2
Torganic iquids Spent cavstic Arcralt engines and engine parts 5400 G DK DK DK 12
Spert caustic Arcralt sngines and angine parts 2568 G DK DK DK 12
Spent caustic Aircrait engines and engine parts 300G oK DK DK 12
Spert cavstic Biast furnaces and steel mills 66T 0 70 DK 12
Spent caustic Canified akr transportation sT 8 K DK 12
Spent caustic Colleges and universities, nec 50G DK  present 0 12
Spent caustic Colleges and universities, nac, Medical laboratories 142G DK DK oK 9
Spent caustic Cuirent-cartying wiring devices,E} k P ts, nec, Electronic parts and equip 854G DK DK 1] 9
Spent caustic DK §77743G 5 80 DK 12
Spent caustic DK 49839 T 10 88 ] 12
Spent caustic Electric services 2454105 G DK DK DK 7
Spent caustic Electrical apparatus and equipment, Elecironic parts and equipment 4000 G DK 90 DK 12
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

QUANTITY  SOLIDS WATER ORGANIC
%) CONTENT (%)

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION
DESCRIPTION 04
inorganic iquids (continued) Spent onustic Electronic components, nec ssa DK
Spent caustic Electronic computing squipment 0 present
Spent caustic Gashats, packing, and ssaling devices, Fabrioated rubber products, nec 306 present
Spent caustic Industrial gases T 10
Spent caustic Internal combustion engines, nec 1900 G 1
Spant caustic Metal coating and ailied services 23830 DK
Spent caustic Metal coating and allind services, Bolts, nuts, rivets, and washers 31500 G 3
Spent caustic Mstal coating and aliied services, Coating, sngraving, and slled services DK DK
Spent caustic Metai coating and allied services, ron and stesl forgings 260G DK
Spent caustic Metai conting and allled services, Special industry machinery, nec 100G DK
Spent caustic Miscslianeous metal work 27 DK
Spent caustic Miscellansous metal work, Alroraft 10T 18
Spent caustic Miscsliansous metal work, Alrcraft 00T 12
Spant caustic Motor vehicie pars and accessories 5200Q 0
Spent caustic Motors and generators ea 18
Spent caustic National sscurity 2220 DK
Spem caustic National sscurity [ 3] 17
Spent oaustic National security, Plating and polishing,Metal coating and alled services 378a 1
Spent caustic National security, Blusprinting and 20 DK
Spent caustic Organic fbers, nonceliuiosic, Plastics materisls and resine 287 DK
Spent caustic Petroleum refining 48T 1
Spent caustic Patroleum refining 005640 G 2
Spent caustic Petroleum refining 20753840 G DK
Spent caustic Petrolsum refining 30000 G 1
Spent caustic Patroleum refining 21808 7 NA
Spent caustic Plastics materials and resing 388 T 8
Spent caustic Piating and polishing 27 oK
Spent caustic Plating and polishing, Metal coating and alied services, Electronic components, nec 340G 2
Spent caustio Radio and TV communication equipment 4080 DK
Spent caustic Refuse systems 3304 NA
Spent caustic Screw machine products 4000 Q DK
Spent caustio Secondary nonterrous metals 060G 1
Spent cavstic 8hip buliding and repalring 17 DK
Spent caustic Ship building and repairing 17T DK
Spent caustic 10000 Q 1
Spent caustic Stesl Investment foundries 10000 G 1
Spent caustic Stesl wire and related products,Plating and polishing 207 80
Spent caustic Synthetic rubber 185G oK
Spent oaustic Vaives and pipe fittings 1000 G 12
Inorganic siudges A poliution control device skudge Coating, engraving, and aled services 800G 20
Al pollution control device sludge Industrial Inorganic chemicals, nec 8190 T NA
inorganic sludges Chiloride or other brine sludge Fabricated metal products, nec 145G t0
Chioride or other brine sludge Nonocommercial ressarch organizations 27 4
Inorganic siudges Degreasing siudge with metal scale or filings DK T 90
Inorganic shuiges Lime siuvdge with metals/metal hydroxide sludge Copper rolling and drawing 9T 5
Lime siudge with metale/matal hydroxide siudge DK 2204 G 50
Lime siudge with metale/metal hydroxide siudge Motat coating and allled services 60 QG 20
Lime siudge with metalw/metal hydroxide siudge Meial coating and allled services 7000 2
norganic sludges Lime siudge without mwials Petroleum refining 1085 T 16
Inorganic sludges Cther wastewater treatment siudge Cyclic crudes and intermediates 1T 40
Other wastewater treatment sludge Manutacturing industries, nec 1267 90
Other wastewater treatment siudge Paints and altied products,Plastics materials and resins 07 70
Other wastewat=: treatment siudge Relfuse systems, Trucking, except local, Research and development laboratories "t 50
Other wastew - treatment sludge Services, nec 45571 Q %5
Trucking, except local 9500 G a8

Owher wastowater treaiment sludge

INIRSY § NB28 o 88 I 8SB222282838888828822882088882233288219
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TABLE 8-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES DOC2

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION % (%) CONTENT (%)

Inorganic sikudges Unirestad plating siudge with cyanides Alalies and chiorine 17T 20 80 0 2
Inorganic siudges Urirested plating siudge withaut cyanides Caoating, engraving, and ailied services, Metal coating and allied services, Screw machine products 6300 G DK DK NA 2
Untrested piating siudge without Cyanides instruments 10 measure slestricty 27 DK NA N/A 1
Untreated piating sludge without cyanides Motor vehicls parts and accessories, AUOmotive stampings, Automotive parts and supplies 37 3 27 DK 2
Untreated plating siudge without cyanides Pilating and polishing 2T 70 20 7 2
Unireated plating siudge without Cyanides Piating and polishing 50G 95  preset  presem 2
Untreated plating siudge without cyanides Plating and polishing,Metal costing and alied services 17 60 40 DK 7
Untreaied plating siudge without cyaniies Tanks and tank components 5T ] 2 oK 2
Inorganic siudges Wastowster trestrment sludge with toxic organics Cycic crudes and intermediates 10727 ) 20 2 10
Wastowater treatmant shudge with tonic organics Plating and pollahing 5§78 G 20  present DK 3
Inorganic solids Ash, siag. or other residus from incineration Retuse systerw BT 9 0 4 12
inorganic solide Bateries or battery pans, casinga, cores DK 27 90 ™ NA 2
Batteries or battery parts, casings, corss Petrolsum refining 3T presont present NA 2
Basteries or battery parts, casings, cores Raliroads, Ine-haul operating, Switching and terminal devices 885 QG NA 30 NA 12
Batteries of battery parts, casings, cores Semiconductors and related devices, Electron tubes, receiving type, Electronic connectors 17 98 1 DK 2
Inarganic solids Ory Sme or metal hydroxide solids chemically “Txed”  Motor vehicles and car bodies 1050 G 96 0 present 10
Dry Sime or metal hydroxide solids chemically “fixed™  Transiormers, Piating and polishing 17 100 4] ] 12
Dry ime or metal hycdroxide solids chemically “ixed”  Vehicular ligiting equipment »nT NA NA NA 12
Inorganic solids Dry Sme or metal hydroxide solids not “Tixed” Ball and roller bearings DK DK DK DK 8
Dry lime or metal hydroxide solids not Tixed” National security 10a DK DK DK 12
inorganic solids Other “dry” ash, siag, or thermal residue Alkalies and chiorine 480G 9 1 DK 2
inorganic solide Crher inorganic solids Agricutural chernicaie, nec naa 9 1 present 12
Other Inorganic solids Alrcralt 8T DK DK DK 2
Chet inorganic solids Alrcralt angines and sngine parts 5600 G ] 1 DK 12
Other inorganic solide Aluminum shest, plate, and foll, Aluminurn rolling and drawing. nec 17 90 NA N/A 2
Other inorganic solids Chemical preparations, nec 440G 0 40 NA 12
Other inorganic solide DK 100122 G 100 NA NA 85
Other inorganic solids Electronic components, nec 4T 40 [ ] NA 2
Other inorganic solide Electronic components, nec, Plating and polishing ST 99 present  present 8
Other inorganic solids Electronic computing equipment, Semiconductors and relaled devices [] 99  present present 2
Cthes inorganic solide Electronkc computing equipment, Semiconductors and related devices ] 9 NA NA 12
Other inorganic solids Electronic computing equipment,Electronic components, nec 1T -} [ 0 2
Crher Inorganic solids Electronic computing equipment.Electronic components, nec 17 -] 0 NA 2
Other inorganic solids Guided missiles and space vehicies, Space propuision units and parts 17 98 1 NA 3
Cther inorganic solids Hardware, nec, Plating and polishing 55G 90 10 DK 3
Other Inorganic solide Mardware, nec, Piating and poliching 605G 90 10 DK 12
Other inorganic solids Indusirial gases 17 -] 1 1] 12
Other Inorganic solids Industrial Inorganic chernicals, nec 17T NA 5 present 2
Other inorganic solide Industrial inorganic chernicals, nec 60T 99 DK oK 2
Crher inorganic solide Industrial organic chemicals, nec 287 10 20 NA 2
Other inorganic solids Industrial organic chemicals, nec 4T 80 10 present 2
Cether inorganic solide instruments to measure slectricity 17 30  presoent DK 12
Ciher inorganic solids Metal coating and allisd services 257 20 80 N/A 38
Cther inorganic solide Motor vehicles and car bodies, Motor vehicle pasts and s, | i combustion engines, nec 37 ®° NA DK 1"
Other inorganic solids Noncurrent-camying wiring devices 107 99 1 oK 12
Other inorganic solide Ordinance and accessories, nec 264G 90 oK NA 8
Other inorganic solids Petroleum refining 108 T 100 [} DK 2
Other inorganic solids Patroleum refining 43397 DK DK DK 2
Other Inorganic solids Petroloum tefining 88T 84 16 8 3
Other inorganic solids Petroleum refining 2T 92 6 DK 9
Crher inorganic solids Patroloum refining, Industrial inorganic chemicale, nec 2T DK DK NA 2
Other inorganic solids Plastics materlals and resins, Industrial organic chermicals, nec 912G 99 1 0 2

Crher Inorganic solids Pumps and pumping aquipment 930 G 91 9 DK

DK DK DK

Screw machine products

Py
an
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inorganic solide (continued)  Cther inorganic solide Semiconductors and reisted devices 140 100 0 0 2

Cther inorganic solide Semiconduciors and relsted devices P13 4 % (] 0 2

Other inorganic solide Semiconduciors and relaled devices tooT 08 2 (] 2

Crher inorganic solids Semiconductors and reiaied devices 17 NA 60 NA 3

Cther inorganic solids Space research and tschnology 17 ] DK oK 12

Other inorganio solids Tanla and tank components 27 90 2 DK 12

inorganic solide Gther reaciive sake/chemicals Aluminum sxtruded products a7 a8 18 0 12
Other reactive salia/chemicals Chemicals and allled products 120G present DK DK 2

Cther reactive salte/chermicals Conetruction machinery 18400 [ 2 DK 4

Cther reactive sals/chemicals Hardware, nec, Plating and polishing moa ] s DK 3

Other reactive salis/cheimicals Indusiriel organic chemicale, nec 17 - 2 8 8

Crther reactive salis/chemicals Iron and stesl forgings, Metal coating and alied services 16878 G s 8 DK 2

Cther reactive sae/cheimicals National security 147 100 0 DK [}

Cther reactive saks/chermicals Plating and polishing DK () 0 NA 2

Cther reactive salte/chermicals - Small arme, Plating and polishing 0 DK 96 DK 12

Inorganic solids Cethar waste Inorganic chemicals Electronic componens, Nes 3T 90 10 NA 2
Other wasie Inorganic chemicals Electronic cormponents, nec [ ] DK 2.4 DK 128

Cthar waste inorganic chemicals Electronic computing equipment 70 NA  present  present 2

Gther waste inorganic chermicals Electronic computing aquipmeant »a 0 e 0K 2

OCther wasts inorgani chemicals industrial Inorganic chemicals, nec 1027 [ ] 1 NA 2

Cther waste Inorganic chemicals Industrial inorganic chermicais, nec, Chemical preparations, nec a7 ] 1 DK 12

Cther waste inorganic chemicals Motor vehicies and car bodies 1"eT 9 1 [} 1

Crher wasts inorganic chemicals Petroleum refining 1T 100 DK DK 23

OCther waste inorganic chemicals Screw machine products [} K DK oK 1"

Inorganic solide Solidified treatment residue Commercial printing, letterpress.Food products mechinery 150G o 40 0 3
Inorganic sotide Spent eolkd iers or adeorbents Eleciric services 1T % oK oK 4
Spent solid fiters or adsorbents Industrial organic chemicals, nec T 70 2 8 2

Spent solid fiters or adeorbents Industrial organic chemicale, Mo 17 96 1 DK 2

Spent soiid ers or adsorbents industrial organic chemicals, nec 107 90 10 pressnt 8

Spent solid filters or adsorbents Miscelianeous plastics products, Plating and pollshing 2880 2 80 DK s

Spent solid fiers or adeorbents Nonclassifiable establishment 1207 7% L] 1 2

Spent sold Mikers or adsorbents Organic flbers, nonceliviosic BT 42 50 present 12

Spent solid fters or adsorbents Plating and polshing 187 9 oK 7

Spent solkd fiters or adsorbents Services, nec 6338 Q bt 2 oK 9

Spent solid fiers of adearbents Sosp and cther detergents L ™ s 2 2

Lab packs Concentraled olf-spec or diecarded product Agricukural chemicals, nec 27 DK ] DK 12
Conceniraied off-spec or discarded product Chemicals and aifed products ] ] %0 0K 2

Concentrated ofi-spec or discarded product Chemicals and siled products, Petroleum products, nec 27 L 1 NA 2

Concentraied off-spec ot discarded product Industrial controls (1] DK 70 NA 2

Concentraied off-spec or discarded product Motor vehicies and car bodles 2450 9 prcent DK 12

Concentrated off-spec or discarded product National escurity eT o present present 12

Concentrated off-spec or discarded product Plumbing, heating, air conditioning 830 28 50 DK 1"

Concentrated off-spec or diecarded product Semiconduciors and related devices 27150 0 65 0 H

Concenirated off-spec or discarded product Suriace active agents 17 3] NA pressnt 2

t.ab packs Empty or crushed metal drums or containers Radio and TV communication equipment 1687 [ ] NA NA 2
Lab packs Lab packs of old chemicals only Electronic computing equipment,Elsctronic components, nec 1T ] DK NA 2
Lab packs of old chemicals only industrial controls 17 DK 80 NA 2

Lab packs of old chemicals only Medicinals and botanicals, Pharmaceutical preparations 2T 0 90 13 6.5

Lab packa of old chemicals only Pens and mechanical pencils, Plating and polishing 1200 o9 0 DK 2

Lab packs of oid chemicals only Pens and mechanical penciis, Plating and polishing a6 ] 0 present 2

Lab packs of oid chemicals only fadio and TV communication squipment 4960 DK oK DK 2

Lab packs of old chemicals only Research and development laboralories 8T DK DK DK 3

Lab packs of old chermnicals only Storage batteries 17 0 1 DK 2

17 20 DK 10 2

Lab packs

WMixed \ab packs

Cyche crudes and intermediates
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES D002

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION (%) (%) CONTENT (%}

Lab pachks {continued) Mixed lab packs Electronkc computing equipment, Semiconduciorns and related devices 1046 G [ NA NA 2
Organic iquids Concentrated aqueous solution of other organics Chemicais and alled producte 1790 G 3 10 DK 12
Concentrated aquecus solution of other organics General chemical manufacturing 205G [} present present 2

Concentrated aqueous solution of other organics General chemical manutaciuring 38T 15 8s DK 2

Concentrated aqueous sokution of other organics General chermical manutacturing 1827 2 o5 2 2

Concentrated aqueous solution of other organics Industrial organic chemicals, nec 3000G DK 50 DK 2

Concentrated aqueous solution of cther organics Instruments 10 Measure slestricity 17 5 15 DK 2

Concentrated aqueous solution of other organics Medicinals and botanicals 6810 T 45 55 DK 23

Concentrated aqueous solution of other organics National security 17 0 60 DK 2

Concentrated aquecus solution of other organics Pharmaceutical 6T 0K OK oK 2

Concentrated aqueous solution of ather organics Semiconductors and relsted devices 25508 0 DK DK 2

Concentrated aqueous solution of other organics Semiconductors and relsted devices |- <1 0 DK DK 3

Concentrated aqueous solution of other organics Semiconductorns and relsted devices 475G [} DK DK 1"

Concentrsted aqueous solution of other organics Telaphone snd telegraph apparatus, Semiconduciors and related devices, Radic and TV communication eq 55G 2 85 DK 12

Organic iquids Concentrated phenciics industrial organic chernicals, nec 81990 G NA 0 DK "
Concentrated phenciics Petrolsum refining 510022G 2 08 DK 8

Organic iquids Concentraied solvent-water sokstion Photographic squipment and supplies 20000 G 13 78 10 2
Ovganic iquids Halogenated (e.g., chiorinated)soivent Truck and bus bodies 27 1 DK DK 5
Organic liquids Halogenased/nonhalogenaied solvent mixture Coating, sngraving, and alled services, Reirigeration and heating squipment 110G 7 DK DK 3
Halogenatednonhalogenated solvent mbdure Electronic resistors 3T DK 1 DK 2
Halogenated/onhalogenated solvent mxture Engineering and scientiiic instrurnents, Surgical and medical instruments 591G DK DK DK 2
Halogenated/nonhalogenated solvent mbdure Space propulsion units and parts : 110G 1 10 95 3

Organic iquids Nonhalogenated solvent Cyciic crudes and intermedistes 27 10 25 60 12
Owganic iquids Ofi-waster smulsion or mixture Petrolaum refining 14937 DK 25 DK 2
Ovganic iquids Organic paint, ink, lncquer, or vamnish Pens and machanical pencis 787G 0 95 present 3
Organic paint, ink, incquer, or vamish Pens and mechanical pencils 317G 50 45 present 3

Organic liquids Other organic iquid Agricubural chemicals, nec 37T P p p 2
Other organic iquid Chemical preparations, nec 25900 G 5 98 5 3

Other organic liquki DK 0 0 20 DK 12

Caher organic liquid Electronic components, nec 1152G 20 75 DK 2

Other organic lquid Electronic components, nec 442G 1] 70 NA 2

Caher organic Squid General chemical manutacturing, industrial organic chemicals, nec 431277 DK DK DK 2

Cther organic liquid Industrial organic chemicals, nec 10045537 T 1 99 1 8

Cther organic fiquid Metal coating and altled services 65365 G 4 95 DK 34

Other organic iquid Metal coating and allied services 167 99 DK DK 11

Other organic iquid Organic fbers, noncelulosic DK DK DK DK 2

Cther organic iquid Organic fibers, nonceliuiosic, Plastics materials and recins 27 NA 5 DK 2

Ceher organic iquid Paper mills, except building paper 390G 10 90 DK 2

Cther organic Rquid Petroleum refining 1907 NA 1 DK 2

Other organic liquid Plastics materials and resine 4857 0 5 1 2

Other organic liquid Plastics materials and resins 1T 5 20 DK 10

Oxher organic liquid Piastics materials and resins, industrial organic chemicals, nec 1815 DK 1 N/A 5

Other organic liquid Semicondk and related devi 2800 G 1.5 5 DK 12

Organic fiquids Paint thinner or petroleurn distifates Cathode ray television picture tubes 46G 10 DK DK 4
Organic liquids Spent solvent Metal coating and akied services 9000 G NA 99 NA 6.5
Spent soivent Paper coating and glazing 6T 4 58 30 12

Organic liquide waste ol Ordinance and accessories, nec, Screw machine products 4070G preset 70 present 2
Organic siudges Adhesives of expoxies DK 17 DK DK DK 7
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TABLE B-1 CHACTERIZATION DATA FOR CHARACTERISTIC CORROSIVE WASTES DooR

PHYSICAL WASTE WASTE DESCRIPTION INDUSTRIAL DESCRIPTION QUANTITY  SOLIDS WATER ORGANIC PH
DESCRIPTION o] (%) CONTENT (%)
Ovganic siudges Qlly siudge Petroleum refining 37 DK 10 present 8

Olly shudge Space resedrch and technology §T 50 40 DK A
Organic siudges Qrganic paint or ink siudge Cyclic crudes and intermediates av 55 30 20 2
Organic siudges COther organic sludge Generai chemical manutaciuring 27 45 62 1 3
Cther organic sludge Indusirial organic chemicals, nec §T 80 20 80 2
Other organic siudge Industrial organic chemicals, nec 17 50 5 95 2
Other organic siudge Plastics mageriais and resing 16985 G 2 48 DK 10
Other organic sludge Plating and polishing 200G 90 2 DK [}
Ovganic shxiges Reactive or polymerizable organics Tollet preparations 312G 2 5 1 2
Organic siudges Resina, tars or tarry sludge Petrolewn refining 4T 8s DK oK [3
Organic siudges St botioms of nonhalogensated organic iquids industrial organic chemicals, nec T 50 30 o4 2
St bonoms of nonhalogenated organic liquids Petroleum refining 14700 G 9 50 04 [}
Organic solids Nonhalogenated pesticide solid Agricutural chernicals, nec 107 [ ] 0 15 10
Organic solids Other halogenated organic sold Chemical preparations, nec 1007 DK DK DK 2
Caher halopenased organic solld Industrial organic chemicals, nec 184 T 100 5 NA 2
Cher halogenated organic solid Synthetic rubber, indusirial organic chemicais, nec 163 7T 50 50 7 10
Organic solide Other nonshalogenated organic solid Arcralt 8814 G 0 DK DK 2
Other nonhalogenated arganic solid Ammuniiion, except for small anms, nec 3¢ 20 [} 0 4
Other nonhalogenated onganic sold Chemicals and alled products 10106 80 [ DK 12
Other nonhalogenated organic solid General chemical manutacturing. Suriace active agents eT 80 15 present 10
Other nonhalogenated organic solid Industrial organic chemicals, nec 47 60 1 present 2
Cther nonhalogensted organic solld Industrial organic chemicals, nec 1237 -] [} 31 27
Other nonhalogenated organic sold Motor vehicies and car bodies 585G a7 NA DK 2
Ceher nonhalogenated organic solld Sausages and other prepared meats 847 8 o4 presem 2
Orher nonhalogenated organic solld Vaives and pipe fitings 550G 9 [} [} 7
Organic solids Reactive organic solid DK 8T 53 0 DK 2
Reactive organic solid industrial inorganic chesmicals, nec oT o1 9 88 10
Organic solids Sold resins or polymerized organics Cyclic crdes and intermediates 8T 99 1 [] 7
Solid resins or polymerized organics industirial organic chemicals, nec 3685 G 85 NA NA 12
Organic solids Spent carbon Cyclic crudes and infenrmediates, industrial organic chemicals, nec 27 50 50 present 2
Spent carbon Cyclic crsdes and interrnediates, industrial organic chemicals, nec 177 50 60 present 2
Spent carbon Industrial organic chemicals, nec 157 68 [} . DK 2
Organic solids Spent carbon Organic pesticide products 880G 90 10 N/A 27
Spent carbon Pharmaceutical preparations 47T 90 10 DK 2
DK~Don1 know
G=Gallors

TaTons
N/A=Not avallable

Relerence: USEPA 1986e
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Table B-2 Corrosive Waste Quantity Handled by Industrial Classification (million gallons/year)

SIC code Industry description Waste quanti_gﬁhandleda
High Low Percent

28 Chemicals and allied products 18,3373 15,590 71.5
49 Electric, gas, and sanitary services 2.305 1,960 9.0
29 Petroleum refining 1,150 978 4.5
33 Primary metals 1,143 972 4.5
26 Paper and allied products 1.126 957 4.4
36 Electric and electronic 581 495 2.3

machinery, equipment, and

supplies
35 Machinery, except electrical 417 354 1.6
32 Stone, clay, glass, concrete 190 182 0.7
34 Fabricated metals 183 156 0.7
37 Transportat ion equipment 136 115 0.5
20 Food and kindred products 27 23 0.1
-- Other industries 50 42 0.2

Total: 25,645 21,803 ;3675

3Includes D002 and K062 only.

Source: USEPA. 1988c.
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Table C-1 Characterization and Industry Data for D003 Wastes That Are Only Characteristic Reactive Wastes
(i.e., not mixed with other hazardous wastes) According to the

1986 TSOR Survey for Mon-CBI Facilities Only

Amount Management
generated practice
SIC code Industry description MWaste description in tons in 1986
2911 Petrolewm refining 0ily sludge 13,461 Land treatment
Soil contaminated with inorganics 44 Land treatment
Sludge with reactive sulfides 13 Land treatment
Aqueous waste with reactive sulfides 45,150 Underground injection
Aqueous waste with reactive sulfides 2,983,333 Underground injection
Agueous waste with reactive sulfides 1,216,667 tUnderground injection
Aqueous waste with reactive sulfides 1,212,500 Underground injection
Sludge with other reactives 77 Landfill
Reactive sulfide salts/chemicals 3.701 Waste piles
2811 Other chemicals and allied industries React ive organic solid 1 Landfill
9511 Industrial organic chemicals, nec Other waste inorganic chemicals | Landfill
2800 Industrial organic chemicals, nec Nonha logenated solvent 7 Surface impoundment
2800 Chemicals and chemical preparations, nec Reactive sulfide salts/chemicals 1 Landfill
2822 Nonhalogenated solvent 825,312 Surface impoundment
2869 Industrial organic chemicals, nec React ive organic solid 36 Surface impoundment
Reactive or polymerizable organic liquid 120,833 Underground injection
2892 Explosives (TNT production, lead azide, etc.) Aqueous waste with other reactives 4 Surface impoundment
(e.g.., explosives)
3644 Electroplating, plating, polishing, anodizing, Other inorganic ligquid 4,610 Surface impoundment
and coloring
8711 National security Reactive sulfide salts/chemicals 1 Surface impoundment
9711 Research and development laboratorizs Other reactive salts/chemicals 1 surface impoundment
3312 plast furnaces {including coke ovens}, Caustic with solution cyanides but no metals 45,833 Underground injection
steel works, and rolling mills
2892 Explosives Other inorganic solids 1 Waste piles
Aqueous waste with other reactives (e.g., explosives) 15 Surface impoundment
Other reactive salts/chemicals 52 Surface impoundment
3321 Gray iron foundries Other “dry™ ash, slag, or thermal residue 7,271 Waste piles
Other “dry” ash, slag, or thermal residue 2,827 Waste piles
Other “dry™ ash, slag, or thermal residue 2,320 Maste piles

Reference: USEPA 1986.
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Table C-2 Characterization and Industry Data for Mixed Wastes Containing Reactive
Mastes According to the 1986 TSOR Survey for NMon-CBI Facilities Only

Amount Kanagement
Waste generated practice
SIC code Industry description code Waste description in tons in 1986
2911 Petroleum refining D001 Oily sludge 11 Land treatment
D003
D007
D008
DO01 0ily sludge 538 Land treatment
D003
D001 Reactive sulfide salts/chemicals 7 Land treatment
D002
D003
DO02 Metal scale, filings, or scrap 2 tLand treatment
D003
D001 Concentrated aqueous solution of 239 Surface impoundment
D002 other organic
D003
11174 Spent caustic 1,748 Surface impoundment
D003
D003 Spent caustic 4,878 Surface impoundment
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Table C-2 (continued)

Amount Management
Maste generated practice
SIC code Waste description code Industry description in tons in 1986
2911 Petroluem refining (cont.) D002 Aqueous waste with other reactives 3,000 Surface impoundment
0003 (e.g.. explosives)
D002 Caust ic aqueous waste 668,685 Underground injection
D003 Aqueous waste with reactive sulfides
2860 Colleges, universities, D001 Lab packs of old chemicals only 5 Landfill
professional schools, and D002
junior colleges D003
vo7s
u1sl
2800 General chemical manufacturing D001 Lab packs of debris only 1 Landfill
DO03
D003
0003 Lab packs of old chemicals only 1 Ltandfill
D006
DOl
D001 Reactive or polymerizable organic liquid 839 Surface impoundment
0002
D003
F003 Northa logenated solvent
Do01 Nonha logenated solvent 37 Surface impoundment
10174 Reactive or polymerizable organic liquid
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Table C-2 (continued)

Amount Management
Waste generated practice
SIC code Waste description code Industry description in tons in 1986
2869 Industrial organic chemicals, nec 0002 Reactive or polymerizable organic 182,385 Surface impoundment

D003 liquid

D001 Reactive or polymerizable organic 65,753 Surface impoundment
D002 liquid

D003

o001 Reactive or polymerizable organic 19 Surface impoundment
D003 liquid

D001 Aqueous waste with low solvents 40,725 Surface impoundment
DO02 Acidic aqueous waste

D003 Aqueous waste with reactive sulfides

DOO7 Other inorganic liquid

.DO02 Spent caustic 75,000 Underground injection
D003 Aqueous waste with reactive sulfides

DO02 Acidic aqueous waste 810,608 Underground inject ion
0003 Aqueous waste with other reactives

(e.q., explosives)

p0o03 Other waste inorganic chemicals 383 Landfill

D004

D005
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Table C-2 (continued)

Amount Management
Waste generated practice
SIC code Maste description code Industry description in tons in 1986
2816 Inorganic pigments D002 Soil contaminated with organics 20 Landfill
D003
9711 National security D001 Nonha logenated solvent 1 Landfill
Fo03
F005
1321 0il and gas extraction DOO1 Spent solid filters or absorbents 61 Ltandfill
D003
2821 Plastics materials, D00} Acidic aqueous waste 1,352 Surface impoundment
synthetic resins, and non- D002 Other reactive sales/chemicals
volcanizable elastomers D003
2833 Medicinal chemicals and DoO1 Concentrated solvent-water 2,458,353 Surface impoundment
botanical products solut ion
D002 Acidic aqueous waste
Dob2 Caustic aqueous waste
D003 Caustic solution with cyanides but
no metals
F002 Aqueous waste with low solvents
Fo03 Aqueous waste with low solvents
P106 Caustic solution with cyanides but
no wetals
uoso Halogenated {e.g., chlorinated) solvent
uvil2 Nonha logenated solvent
U154 Nonha logenated solvent
u220 Nonha logenated solvent
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Table C-2 (continued)

Amount Management
Waste generated practice
SIC code Waste description code Industry description in tons in 1986
2833 Medicinal chemicals and botanicals D003 Caustic solution with cyanides but 27,090 Surface impoundment
no metals
P106 Caustic solution with cyanides but
no metals
2879 Alkalies and chlorine 0002 Acidic aqueous waste 179,036 Surface impoundment
D003 Aqueous waste with other reactives
(e.g., explosives)
3482 Small arms ammmition explosives D002 Aqueous waste with other reactives 1,750 Surface impoundment
{TAT production, lead azide, etc.) poo3 {e.g.. explosives)
K0A4
K046

Reference:

USEPA 1986.
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TABLE C-3 CHARACTERIZATION DATA FOR DOOS REACTIVE CYANIDE SUBCATEGORY

SOLI0S WATER  CYANDE
WASTE DESCRPTION SOURCE OF WASTE GENERATION INDUSTRIAL DESCRIPTION 04 (O] PPNy CONSTITUENTS PRESENT IN PERCENTAGE LEVELS
AQuUecus wante with other reactives Oher procees Nationel secusty o 90 7w N
Pickling Ship building and mpairing oK oK oK N
Caustic soluion with cyanides but no metals  Other clean aut or closure process Boks, s, M“Mu‘m L -1 250 N
Other one-ime process M and development lsbomtonies DK 90 15000  Xylene{0.1-1%)
Electroplating lecironic components, hec DK oK 1000 N
Reacton/syrthesis media pr ing mmwmmmm,m 33 [~ 2000  Cysnides({0.1-1%)
Cauetic soksion with metals and cyasides  Other poll. contral oF wasie teaiment PIOOSSS Spedal warshousing and stocage, nec 10(57) " 20000 N
Swigping Semicond and wolnted dovi 24 P P N
Elsctropisting Eilactron tbes, tranemiting | 4 L ] “ N
Elscropleting Cusrent-carrying witing dev.,semicon. and ml. dev., slect. comp. nec 1 [ t ]
Elncvroplsting Farm machinery and equipment 1 9% 100 N
Dip desing E‘ ying dovi : g 100 gm-m)
Elsctroplating Lap 1000 anides{0.1-1%)
Laborstosy westes Ghdp:“udlh D: DK 3100  Cyanides{0.1-1%)
Suriece costing Plating [ o3 6854  Zinc cyanide{l-10%), Cuf0.1-1%), Zn(25 50%)
Electropiatng Speed changers, dilves and geast slxcml ogip., hec oK 90 9000  Copper cysnide(25-50%),Cuf0.1-1%)
Elaciroplating Nond deaving. nec NA NA oK Cyanides{10-29%)
Conosnteted ofi-epec or discarded prad Discasding of oli-epec o Misc. plastics products DK [] s N
packs of old chemicsls only Laborstory wastes GCollsges and universities, nec 3 [] [ N
Metel-cyanide sateichemicals Plating and ] 1 1000  Copper cyanide(1-10%), Cu(1-10%)
Other waste produciion process Ship building and mpeirng oK oK oK N
Discanding of olf-spec Nasions! iy, gen. ive sepait shops 2 Lsd P N
Discesding of out-of-dete products of chemicals industsial controls 8s 15 P N
Other inomenic kg Surfece costing Semicond. and rel. devi ] 9% 1 N
fod Dip ricsing EWMMMWMNW 2 [ 1 N
? Electronic components, nec DK [ ] 1 N
Other poll. control or waste treaiment process Organic foers, nonosliulosic ) [ 3 10 N
3 Plating and polshing Nd oK 55 N
Other process Pamary . DK [ 580 N
Pyrolysis Blast anaces and sioel mils \} [ 70 N
Wastowater Soatment Industrisl inorganic chemicels, nec o7 L] 50000 N
Othver inosganic eclide Mﬂ Organic fibers, noncelioeic e ] 2 Cu{SO0ppm-0. 1%, Ni(25-50%)
idental epils & dlscherp Organic fbers, % NA 0
Closuse of process equipment Semiconducion and releted devices [ ] NA 1000 Cyanides(1-10%)
Other orgenic Aquid Discanding of off-epec metedel Sanp and other detergenta -] 50 1 N
Other organic siudge Filvsionicentriluging Organic Sbers, nonceliulosic 25 7 10 Ni(2550%)
Other roactive salin/chemicals Other Fabricated metal products, mec.sircralt engines and engine pasts -] 4 [} N
Other wadte production process DK 75 25 Q N
;'im-qmmmﬁ. o ’ 1(7:) z: Y N
i , hac 1.7 N
By-product processing as et orics parts Py oK oo
Lsborstory wastes Junior colleges DK DK DK N
Diacarding of ofi-spec matsiel industial organic chemicale, hec [ ] DK DK N
Other process iological products oK DK bK N
Moldingforming Industriai inorganic chermicals, mec [ [ K N
Other shxige with cyenides Orher poll. control or waste eatment process Orpanic fbers, noncelslosic 30(10%) 55 10 N{0.1-1%)
Filssing/scseening Organic Sbers, nonceliuiosic 25(5) [ -] 10 N{0.1-1%)
Other untreated waste Electroplating Small arma. plating and polshing 100 NA 33 N
Reactive cyanide sslaichemicals Mdud-ddo hamicas R ch and develop e [ DK ] Sodium cyanide(10-25%) potassium cyanide(S0-75%)
waste production process Aircralt 73 oK o N
Cbmudm-w Motor vehicie parts and accessories 100 NA 24700  Banzene(SOOpPM-0.1%})
Plating and polshing, metal costing and alled servs. ordnance and accees. .nec 100 [} 100000 Copper cyanide({10-29%), Cd(1-10%).Cu(1-10%)
Cleanout of process equipment s«d.::mm 170: :o 230000 N
MGMMNM Pisting 700000 anides{SO- Ag{S0-7
Naration Metal heat treating 29 ] 39903 Sodum cyanide{1-10%)}
A or poly ble ory Ohiver poll. control of waste trestment proc. Reluse systems 5 80 170 Tolsene(1-10%)
Reactive onganic salid Laboratory wastes 8 and relsted de 100 0 0 N
Discanding of ofi-spec material S duciors and related dev as 1 [ N
Dewatesing Organic fbers, noncellulosic -] 1 2 N
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TABLE C-3 CHARACTERIZATION DATA FOR D003 REACTIVE CYANIDE BUBCATEGORY

SOLIDS WATER CYANIDE
WASTE DESCRIPTION SOURCE OF WASTE GENERATION INDUSTRIAL DESCRIPTION . N &) _(PPW) CONSTITUENTS PRESENT IN PERCENTAGE LEVELS
Filrstion/centribuging industial organic chemicals, nec DK DK 00 N
Other polition control or waste . P nec 0 70 700 Cyanides (S00ppm-0.1%)
Soil contaminated with inorganics only Cleanup of apill esidue Organic fibere, nonceliulosic ) 2 10 Ni(0.1-1%)
Cloamup of epill meidue Organic fbers, noncelulosic [ 2 10 SH{500ppm-0.1%) As{0_1-19%),88(S00ppm-0.1%)
Spent s0id Ears/adecrbants Filrstion/centriuging Organic fbers, nonceliuiosic o NA 10 Ni(500ppm-0.1%)
Filrtioncantifuging Orgenic Sbers, noncelislosic % 1 10 N
Filrstion/centribaging Organic fbecs, noncelslosic: ] 10 10 N{S00ppm-0. 1%}
Firation/centriluging Organic fbers, i % NA 10 N
Elwciroplaing Semiconducion and reisted dev. slecron fbes, rec. ype, elec. comectons [ ) 1 2000 N
Wastowsler Of aqUEOCUS Mixhie Electropisting Stwel wire and relsled produce [\} »] [ - 20000 N
Electroplaing Steel wire and relsted products {151 [ 20000  Zn{0.1-1%)
Elsciropising Stoel wire and relsted products 15 [ 20000  Sodium cyanide(0.1-1%),copper oyanide(0.1-1%) Zinc cyanide{0.1-1%)
Electruplaing Sewel wire and relsted products 18 [ 20000  Sodium cyanide(0.1-1%),copper cyaniie(0.1-1%) zinc cyanidef0.1-1%)
* « SUSPENDED SOLIDS
DK = DON'T KNOW
N = NONE LISTED
NA = NOT AVARABLE
P = PRESENT

REFERENCE: USEPA 1988¢
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Table C-4 Waste Characterization for D003 Explosives Subcategory
General or
typical
concentration
Type of waste Constituents or amount Comments
PEP Nitroguanidine S50% D003
Nitroglycerin 20% D003
Nitrocellulose 20% D003
Ethyl Centralite Trace D003
TNT Trace D003
DNT Trace D003
Aluminum Powder Trace D003
Waste Propellant Nitrocellulose 75-80% D003
Nitroglycerin 17-22% D003
Ethyl Centralite Trace D003
Off-Spec TNT 2,4,6~TNT 90-98% D003
Various isomers of TNT Trace D003
Isomers of DNT Trace 0003
Other various compounds Trace Do03

Reference: Department of the Army, 1984.
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TABLE C-5 CHARACTERIZATION DATA FOR D003 EXPLOSIVES SUBCATEGORY

WASTE DESCRIPTION SOURCE OF WASTE GENERATION INDUS TRIAL DESCRIPTION PERCENT PERCENT OTHER CONSTITUENTS
: SOLIDS __WATER
Aquesus waste wother react (9g. exp) Other waste production process Surgicel appk and suppl P P N
Concentrated off-apec ar diecarded product  Clean out of process equipenent Amvrunition, excapt for ermall arms, nec 0 10 N
Disc. of aif-apec meledal Enplosives P P Nivogiycernin{t-10%),ace10ne{0. 1-19%),xylene(S00ppm-0. 1%, Pb{1-10%)
Discarding of o-spec mutesiel Amewnition, exc. for small arma, nec, ord ond e, hoC ® 1 Trinitrotoluene{30-75%)
Lab packs of debsie only Discarding of off-epec matesial Amemunition, except for small erme, nec P NA N
Other inompenic solds Other process Ammunilion, exc: for small srms -] NA N
Other process Ammunition except for smell arrns, nec,ordeance and accessories % 1 N
Other process Chasmical prap.. nec,ammunition except for small ams, nec ordnance [ 1 N
Discarding of oif-epec ol Esplosives o 1 Thicurea(0.1-1%)
Other waste production process Explosives [ 1 N
Other waste prochiction process Explosives DK DK N
Other waste production process Expilosives [ DK N
Other waste production process Explosives [ ] DK N
Expiosives 4 3 SbH{S00ppm-0.1%),86(0. 1-1%),PH.1-1%)
Diacarding of cut-of date chemicals Gen. government, nec, Aalional secuslly P NP N
Other process Small arms armuniion -] NA Niwogiycerin{i - 10%) dibutyiphthaiete{0.1-19%).2 4-dnitrotolsene{0.1- 1%)
Other process Small arms amnunition ® NA SH{SO0ppm-0.1%) Ba(0. 1-1%),PH0.1-1%)
Othver process Small anme ammunition L4 NA SH{S00ppm-0.1%),Ba(0.1-19%), PO0.1-1%)
Other process Semall s sniion ondn and res, Rec [ DK N
Ouver nonhaiogenated oganic sold Clean out of process equipment Explosives L NA Nivoplycernn{25-50%)
Other waste production process National secusity ammuriton except for small arme, nec NA [} N
Matorials handing Small srme ammumiion % ] Nivogiycenn(10-25%)
Other process Smell arms ammunifon b~ (-4 N
Other organic fiquid Solvent sxracton Explosives [} 2 2.4-dinotrotoluene(S0-79%), ditutylphthalate(10-25%), diphenylamine(t-10%), sthyl acetate(0. 1-1
Bdntl-tﬂan Explosives ] 1 mwtmywtmmwmmmmqmm) ”
cisaning/degressing process Ordnance and sccessoties, nec NA NA
Other orgenic shudge Tank botioms semoval Amerunition, except for smell arme, sec 80 2
Cloan out of process equipment Explosives sitrogencus fertiizers, fertiizers, mixing only 20 10 Mmc-'mp.l-m
Other reactive salls/chemicals Other waste production Anwrunition, exc. for amell arme,nec jron and stes! fosgings NA NA N
Diecarding of off-apec matessl Ameunition, sxcept for small arme, nec.chemicel preparsfions, nec [ ] 20 N
Explosives [ ° Ba{1-10%),Cu(1-10%), Pb{1-10%), Se{t-10%)
Reactive or polymerizable orgenic bquid Othar waste production process Guided missiles snd space vehicies, space propulsion units and parts 2.3 [} [ ]
Other waste producion process Guided missiles and apace vehicles space propulsion  Unite and pans oK oK N
Reactive orgenic eold Diecarding of out-ol-dste or chemicals Asvwrnsnition except for small arme seall erwe amemunition, 100 ] N
Amveunition, exc. for smell arma nec ordnance and access [ ] 1 Trinitrotoh {50-75%), ritrogiycenn({10-29%), diphenylamine{0.1- 1%
Other waste production process Aswvunition, axcept for small arma, nec % 0 Diphenylarmine(0.1-1%) )
Other waste production Amerniion, except for small anms, nec small arree anwvunifon P P N
Diecarding of off-spec matedal E:oh-'n. [ 15 N
D g of alf-spec ! Explosives P P N
Cba-pd:‘lm' u Explosives : NA N
" Exploss ° N
Cloan out of process squipmant Explosives % 1 Trinitrotolsene(25-50%)
Explosives 100 ND N
Discarding of off-apec matedal Esplosives [ S N
Guided missiles and space vehicles 100 [} N
Other waste production process Guided missiles and space vehicies NA NA N
Other waste production process Netional iy, i %0 ] N
By-product processing Space propulsion urits and pens ] o N
D DON'T KNOW
NeNONE
NALNOT AVARLABLE
PPRESENT

REFERENCE : USEPA 1886¢
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TABLE C-6 CHARACTERIZATION DATA FOR D003 WATER REACTIVES SUBCATEGORY

WASTE DESCRIPTION SOURCE OF WASTE GENERATION INDUSTRIAL DESCRIPTION PERCENT PERCENT
SOLIDS _ WATER
Batteries or batiery parts.casings or cores Other process Mator vehicle parts and acCess. automotive stampings 100 NA
National sscurlty NA NA
Diac. of out-of-date products/chemicals National security DK DK
National security P NA
Other one-lime process National security 2% DK
Onher process National security NA NA
National security DK Q
Discanding of out-ol-date products or chemicals National security % DK
Olacarding of off-spec material National security, cOmmuUNICaton services, nec 100 ND
Discanding of off-spec material National security, communication services, hec 100 NO
. Primary batieries, dry and wet NA NA
Discarding of off-spec mederiai Primary beteries, dry and wet NA NA
Other Primary batiecies, dry and wet 90 NA
Discarding of ofi-epec material banteries, dry and wet NA NA
Other wasie production process Radio and tv communication equipment ] NA
Electrostatic precipkation Regulation, adrministration of traneportation 20 10
Metal scale, filings o scrap Laboratory wastes 2 4 o9 DK
Size reduction Pricnary batteries, dry and wet NA NA
Size reduction Prinary batteries, dry and wet NA NA
Size reduction Prirary batteries, dry and wet NA NA
Skze reduction Research and development laboratories 100 ]
Other “dry” ash,siag or thermal residue Slag removal Gray iron foundries 100 [}
Siag removal Grary ron foundries 100 DK
Slag removal Primary metal products, nec 100 [}
Slag removal industrisl inorganic chemicals, nec 9 0
Siag removal Industrial inorganic chemicals, nec 20 0
Other metal salte/Chemicals High temperature metal refining Primary nonferous metals, nec 100 [
Other reatment residus Other process Gray ron foundries 9% §
Reeactive organic solld Diacarding of out-ol-dale products or chemicals Primary batteries, dry and wet NA NA
OK « DON'T KNOW

NA = NOT AVALABLE
REFERENCE : USEPA 1088¢



TABLE C-7 CHARACTERIZATION DATA FOR D003 REACTIVE SULFIDE SUBCATEGORY

S0LIDS WATER  SULRDE

cL-J

WASTE DESCRIPTION SOURCE OF WASTE GENERATION INDUSTRIAL DESCRIPTION %) %) PPV CONSTITUENTS PRESENT IN PERCENTAGE LEVELS
Acidic squeous waste Electropisting Commercial pnting, gravue 2 [ ] 100 N
Aqueous waste with 2 - Dy - b Petroleusn refining DK [ 43000 H25(0.1-1%)
Aix 8 stoam stripping Industrial inorganic chermicals, nec 10 80 10000 N
° & - Pewolsum relining {19 -] 7180 N
fnorganic aquecus ractions Leather ing and nishi (1 o5 4000 N
Dissliaton & fractonation wwum sk 21 o 2500 N
Flue ges desufiurization Petrolausm refining 10 a5 170 N
Closure of process industrigl inarganic chemicais, nec 0 - ] 3 N
Cloen out of procees squiprment industrial orgaric cheimicals, nec - [ ] NA Carbon disulide{D.1-1%}
yrihesis media p ing industrial orgaric chemicals, nec 1 [ 10000  HRS(0.1-1%)
Other one-ime process Industrial omganic chemicals, nec 10 [} 6o N
Other waste prockiction process Petroleum refining 04 % 3075  Phenol500ppm-1%)
Solvent extraction Powoisum redning 12 a8 500 H2S(S00ppm-0. 1%)
Otther process Elecionic compuling squipment DX DK 10 N
Reaction/synthesis media p - Industrial organic chemicsis, nec oK DK 2 N
Cautic aquecus wasle Clean aut of process equipment Petrolsum refning P o8 1210 N
Lab packs of old chemicals only Laborstory wastes A h and develop b . 1° 1 200 Ethyt ather(25-50%), Ethylene glycol monoethyl ether(10-25%), Ethy] methacrytate(10-25%)
Motal acale, fiings or scrap Clsan out of process equipment industrial organic chemicals, nec [ ] 1 st N
Mined inb packs Discanfing of out of dete prodhucts or chemicale  Cyclic cuudes and intermedistes 0 DK 10000  Critotal){0.1-1%), Cr{hexaw 0.1-1%}
Other inorganic Iquid Labomtory westes Colleges and Mamnmwmm P o8 1000  Cyanides(500ppm-0.1%)
Other waste prochuction process Biast furnaces and steet P ] 0 Cyanides(S00ppm-0.1%)
Pyrolysie Mlmudndmh 1 -] 120 N
Other process Primery shuvinum DK [ 13 N
Other inorganic soide Cloanout of qip Powoleum refining © © 600000 N
Filiration/ Cyclic casdes and intermediates 50 0 46000 N
Other maste producion process Petroleum refining [ ] -] 1000 N(1-10%), V(10-25%)
Degmesing skudge with metal ecale or Sngs Causde petroleumn and asiural ges, natural ges iquide 100 DK 250 N
Distliation snd fracionation Caude petroleum and netural gas, natural gas iquids 2 L] 100 N
Othver nonhalogensted onganic sold Other waste produckon process Piastics matedials and resing industrial organic chemicals, nec 50 1 s N
Othver organic hiquid Flue gae deaulirizeion industriel i chemicala, net o a0 1000 H2S(S00ppm-0. 1%)
Distiflation and fracionation Mmmm 1 [ ] ™ N
Other organic shsdge Other clesn out or closuse process Cyclic crudes and intermedistes 75 25 200 Nephthoquinone{25-50%), Pyridine(t-10%)}
Other reactive selia‘chemicals Slag removal Gy iron foundries ] [ 250 N
Reaclive or polymerizsble organic Squid  By-product processing W plestics prod [ 20 74 Pirhalic acid esters(75-90%)
Reactive oganic solid Other clean out o closume process Petroleum and coal products, sec a 2 268000 Cyanides(0.1-1%)
Gas sdsorpton Caide petroleum and natural gas oK DK 22 N
Reacive sullide saltechericals Other one-ime process Pewoieum relining [ [} P Ni{500ppm-0.1%}
Filration/centrifuging Industrial organic chemicals, nec %0 10 NA  H25(500ppm-0.1%)
Mdudﬂop«ﬁuum Primary nonfencus metals, nec 90 [} DK
quip Iindustrial inorganic [ 70 30 150000 N
T-l( m removal Ha dware, nec,plating snd pofshing [ ] 20 (] S5(0.1-19%6), Cu{S00ppPM-0. 19%),Zn{1-10%)
Resing, tars or tarty sixige Other cleancut or closure process Biast fumaces and steel mills <) ] o N
Shudge with reactve sullides Filrstion/centrifuging Industrial i - hec [ s 28000  H25{1-10%)
Tank bottoms removal Cyclic caxdes and intermedistes 61 34 200 Croeolas(1-10%)
Soil conteminated with inosganics only Cloanup of spill residues Petrolsum refining 100 [} 4357  H25(0.1-1%)
Spent carbon Other one-ime process. Petrolsum refining DK DK 800 N
Cloan out of process equipment Petroleum redining % 1 10 N
Solvert sxiraction Petroleum refining oK % 8300  Hydrogen fluonidel0.1-1%), H2S(0.1-1%)
* » SUSPENDED SOLIDS
DK « DON'T KNOW
N » NONE LISTED
NA = NOT AVAILABLE
P = PRESENT

REFERENCE : USEPA 1988¢
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TABLE C-8 CHARACTERIZATION DATA FOR D003 OTHER REACTIVES SUBCATEGORY

WASTE DESCRIPTION SOURCE OF WASTE GENERATION INDUSTRIAL DESCRIPTION PERCENT PERCENT

SOLIDS  WATER
Halogensted/Nonhalogenated Solvent mixture Heavy ende/stil bottorms removal Industrial organic chemicals, nec, agricultural chemicals, nec NA °
Other halogenated organic solid Clean out of process equipment Abrasive products,misc. plastics products,petroleum and coal prod, nec DK DK
Other organic sludge Halogenation industrial organic chemicals, nec DK [
Reactive or polymarizable organics Halogenation mmm: ':' g
St battoms of halogenaion solverts/organics Distitistion & fractionation industrial organic chemicals, nec 2 )

DK = DON'T KNOW
NA = NOT AVAILABLE

REFERENCE : USEPA 1988¢



APPENDIX D

DEFINITIONS OF FORBIDDEN EXPLOSIVE,
CLASS A EXPLOSIVE, AND CLASS B
EXPLOSIVE ACCORDING TO 49 CFR

3073g



3073g

Forbidden explosives include the following:

1.

10.

Explosive compounds, mixtures, or devices that ignite
spontaneously or undergo marked decomposition when subjected to a
temperature of 167°F (75°C) for 48 consecutive hours.

New explosive compounds, mixtures, or devices except as provided
for in §173.86.

Explosive mixtures or devices containing an ammonium salt and a
chlorate.

Explosive mixtures or devices containing an acidic metal salt and
a chlorate.

Leaking or damaged packages of explosives.

Nitroglycerin, diethylene glycol dinitrate, or other liquid
explosives not authorized by §173.53(e).

Loaded firearms.

Fireworks that combine an explosive and a detonator or blasting
cap.

Fireworks containing yellow or white phosphorus.

Toy torpedoes, the maximum outside dimension of which exceeds
7/8-inch, or toy torpedoes containing a mixture of potassium
chlorate, black antimony, and sulfur, with an average weight of
explosive composition in each torpedo exceeding four grains.

Class A explosives include the following:

(a) Iype 1. Solid explosives that can be caused to deflagrate by
contact with sparks or flame such as are produced by a safety fuse
or an electric squib, but cannot be detonate. (see Note 1) by
means of a No. 8 test blasting cap (see Note 2). Example: Black
powder and low explosives.

(b) Iype 2. Solid explosives that contain a liquid explosive
ingredient, and which, when unconfined (see Note 3), can be
detonated by means of a No. 8 test blasting cap (see Note 2); or
which can be exploded in at least 50 percent of the trials in the
Bureau of Explosives’ Impact Apparatus (see Note 4) under a drop
of 4 inches or more, but cannot be exploded in more than

50 percent of the trials under a drop of le . than 4 inches.
Example: High explosives, commercial dynamite containing a liquid
explosive ingredient.

D-1
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(c) ZIType 3. Solid explosives that contain no liquid explosive
ingredient and which can be detonated, when unconfined (see Note
3), by means of a No. 8 test blasting cap (see Note 2); or which
can be exploded in at least 50 percent of the trials in the Bureau
of Explosives’ Impact Apparatus (see Note 4) under a drop of

4 inches or more, but cannot be exploded in more than 50 percent
of the trials under a drop of less than 4 inches. Example: High
explosives, commercial dynamite containing no liquid explosive
ingredient, trinitrotoluene, amatol, tetryl, picric acid, urea
nitrate, pentolite, and commercial boosters.

(d) TIype 4. Solid explosives that can be caused to detonate when
unconfined (see Note 3), by contact with sparks or flame such as
are produced by a safety fuse or an electric squib; or which can
be exploded in the Bureau of Explosives’ Impact Apparatus (see
Note 4), in more than 50 percent of the trials under a drop of
less than 4 inches. Example: Initiating and priming explosives,
lead azide, fulminate of mercury, etc., and high explosives.

(e) IType 5. Desensitized liquid explosives that can be detonated
separately or when absorbed in sterile absorbent cotton, by a

No. 8 test blasting cap (see Note 2); but which cannot be exploded
in the Bureau of Explosives’ Impact Apparatus (see Note 4), by a
drop of less than 10 inches. The desensitizer must not be
significantly more volatile than nitroglycerine, and the
desensitized explosive must not freeze at temperatures above minus
°F. Example: High explosives, desensitized nitroglycerine.

(f) IType 6. Liquid explosives that can be exploded in the Bureau
of Explosives’ Impact Apparatus (see Note 4), under a drop of less
than 10 inches. Example: Nitroglycerin. (See § 173.51(a)(3).)

(g) ZIype 7. An initiating device that is a metal or plastic casing
containing initiating or priming explosives, Class A-Type 4, either
with or without other explosives. It is activated by any one of
several means, including an electrical pulse, a flame, a shock or
detonation wave, mechanical impact (percussion) pressurized gas, or a
high intensity light beam. It produces an expiosive output that may be
used to initiate another explosive or to perform work. A time delay
may be incorporated in the means of applying the stimulus or in the
initiating device itself.

(1) A detonator (see Note 5) is an initiating device (other than one
properly described as a detonating fuze) that contains no more than
10 grams of total explosives weight, excluding ignition and delay
charges per unit. The different kinds of detonators include the
following:
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(A)

(B)

(C)

(D)

(2)

(3)

e Blasting caps that are activated by a safety fuse.
e Blasting caps that are percussion activated.

e Blasting caps that are activated by flexible detonating cord,
including:

Delay connectors in plastic sheaths, which consist of a plastic
sleeve that contains a suitable delay system with receptor and

donor explosive charges in the center portion. Each end of the
sleeve is made so that flexible detonating cord can be inserted
into and locked to the connector.

Delay connectors in metal tubes, which consist of a system with
a receptor and donor charge positioned between two detonators,
with the entire assembly placed in a metal tube having both ends
open for the insertion of flexible detonating cord.

Delay connectors with detonating cord pigtails, which consist of
delay connectors as described in paragraph (g)(1)(iii)(B) of
this section that have short lengths of detonating cord inserted
into both ends and crimped in place.

Nonelectric instantaneous and delay caps, which consist of
blasting caps to which is assembled a length of detonating cord
that may have a transfer explosive charge at the opposite end.

e Blasting caps that are activated by gas pressurization or
reaction.

e Blasting caps that are activated by a shock tube.

e Electric blasting caps that are activated by an electric
current.

A detonating primer (see Note 6) is an initiation device for
commercial use that contains more than 10 grams of total
explosives weight, excluding ignition and delay charges per unit.

Detonating fuzes, Class A, are used in the military service to
detonate the high explosive bursting charges of projectiles,
mines, bombs, torpedoes, and grenades. In addition to a
powerful detonator, they may contain several ounces of a high
explosive, such as tetryl or dry nitrocellulose, all assembled
in a heavy steel envelope. They may also contain a small amount
of radicactive component. Those that are made and packed so
that they will not cause functioning of other fuzes, explosives,
or explosive devices in the same or adjacent containers are
classed as Class C explosives.
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(h) Type 8. Any device or solid or liquid compound or mixture
that is not specifically included in any of the above types, and
which under special conditions may be so designated and examined
by the Bureau of Explosives or the Bureau of Mines, U.S.
Department of the Interior, and approved by the Director, OHMT.
Example: Shaped charges, commercial.

(1) A shaped charge, commercial, consists of a plastic, paper, or
other suitable container composed of a charge of not to
exceed 8 ounces of a high explosive containing no liquid
explosive ingredient and with a hollowed-out portion (cavity)
lined with a rigid material. Detonators or other initiating
elements may not be assembled in the device unless examined
by the Bureau of Explosives and approved by the Director,
OHMT .

(i) Ammunition for cannon. Ammunition for cannon is fixed,
semifixed, or separate loading ammunition that is fired from a
cannon, mortar, gun howitzer, or recoilless rifle.

(j) Ammunition for cannon with projectiles. Ammunition for
cannon with explosive projectiles, gas projectiles, smoke
projectiles, incendiary projectiles, illuminating projectiles, or
shell is fixed ammunition assembled in a unit consisting of the
cartridge case containing the propelling charge and primer, and
the projectiles, or shell, fuzed or unfuzed. Detonating fuzes,
tracer fuzes, explosive or ignition devices, or fuze parts with
explosives contained therein may not be assembled in ammunition or
included in the same outside package unless shipped by or for the
Department of Defense (DOD) and in accordance with established
practices and procedures specified by DOD.

(k) Explosive projectiles. Explosive projectiles are shells,
projectiles, warheads, or rocket heads, loaded with explosives or
bursting charges, with or without other materials, for use in
cannons, guns, tubes, mortars, or other firing or launching
devices.

(1) Grenades. Grenades, hand or rifle, are small metal or other
containers designed to be thrown by hand or projected from a
rifle. They are filled with an explosive or a liquid, gas, or
solid material such as a toxic or tear gas or an incendiary or
smoke producing material and a bursting charge. When shipped
without explosives or bursting charges, see §§ 173.100(6),
173,330, 173.350, and 173.385.

(m) Explosive bombs. Explosive bombs are metal or other
containers filled with explosives. They are used in warfare and
include aeroplane bombs and depth bombs.
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(n) Explosive mines. Explosive mines are metal or composition
containers filled with a high explosive.

(o) Explosive torpedoes. Explosive torpedoes, such as are used
in warfare, are metal devices containing a means of propulsion and
a quantity of high explosives.

(p) Rocket ammunition. Rocket ammunition (including guided
missiles) is ammunition designed for launching from a tube,
launcher, rails, trough, or other launching device, in which the
propellant material is a solid propellant explosive. It consists
of an igniter, rocket motor, and projectile (warhead) either fuzed
or unfuzed, containing high explosives or chemicals. Rocket
ammunition may be shipped completely assembled or may be shipped
unassembled in one outside container.

(q) Ammunition for small arms with explosive projectiles or
incendiary projectiles. Ammunition for small arms with explosive
projectiles and ammunition for small arms with incendiary
projectiles is fixed ammunition of caliber 20 millimeters to be
used in machine guns or cannons, and consists of a metallic
cartridge case, the primer and the propelling charge, with
explosive projectile or incendiary projectile with or without
detonating fuze; the component parts necessary for one firing
being all in one assembly. Detonating fuzes, tracer fuzes,
explosive or ignition devices, or fuze parts with explosives
contained therein must not be assembled in ammunition or included
in the same outside package unless shipped by, for, or to the
Departments of the Army, Navy, and Air Force of the U.S.
Government or unless of a type approved by the Department.

(r) Chemical ammunition. Chemical ammunition used in warfare is
all kinds of explosive chemical projectiles, shells, bombs,
grenades, etc., loaded with toxic, tear, or other gas, smoke or
incendiary agent; also such miscellaneous apparatus as cloud-gas
cylinders, smoke generators, etc., that may be utilized to project
chemicals. .

(s) Boosters, bursters, and supplementary charges® Boosters and
supplementary charges consist of a casing containing a high
explosive and are used to increase the intensity of an explosion
of the detonator of a detonating fuze. Bursters consist of a
casing containing a high explosive and are used to rupture a
projectile or bomb to permit release of its contents.

(t) Jet thrust units (jato), Class A explosives; rocket motors,

class A explosives; igniters, jet thrust (jato), Class A
explosives; and igniters, rocket motor, Class A explosives.
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(1) Jet thrust units (jato), class A explosives, are metal
cylinders containing a mixture of chemicals capable of
burning rapidly and producing considerable pressure. Under
certain conditions, the chemical fuel with which the unit is
loaded may explode. Jet thrust units are designed to be
ignited by an electric igniter. They are used to assist
aeroplanes to take off.

(2) Rocket motor, Class A explosives, is a device containing a
propelling charge and consisting of one or more continuous
type combustion unit(s) closed at one end (closure may be an
igniter with a thrust plate) and with a nozzle(s) at the
other end. (The rocket motor carries its own solid
oxidizer-fuel combination.) The propelling charge consists
of a mixture of chemicals and/or chemical compounds which,
when ignited, is capable of burning rapidly and producing
considerable pressure and which will sustain a detonation.
Rocket motors, Class A explosives, should be nonpropulsive in
shipment (see paragraphs (t)(2)(i) and (ii) of this
section). Rocket motors, Class A explosives, are designed to
be ignited by an electrically actuated device that may be an
igniter, or by other means. They are used to propel and/or
provide thrust for guided missiles, rockets, or spacecraft.

(1) A rocket motor to be considered "nonpropulsive" must be
capable of unrestrained burning and will not move appreciably
in any direction when ignited by any means. Blast
deflectors, thrust neutralizers, or other similar devices
must be proven adequate by test prior to authorization for
use.

(ii) Rocket motors, Class A explosives, may be shipped in a
propulsive state only under conditions approved by the
Department of Defense.

(3) Igniters, jet thrust (jato), Class A explosives, and
igniters, rocket motors, Class A explosives, are devices
consisting of an electrically operated or remotely controlled
ignition element and a charge of fast-burning composition
meeting the definition prescribed for Type 1 Class A
explosives (see paragraph (a) of this section), assembled in
a unit for use in igniting the propelling charge of jet
thrust units or rocket motors.

(u) Charged well casing jet perforating guns. Charged well

casing jet perforating guns are steel tubes or metallic strips
into which are inserted shaped charges connected in series by
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primacord. Shaped charges must be of a type described in
paragraph (h) (1) of this section, except that each shaped charge
installed in the steel tube or metallic strip shall contain not
over 4 ounces of high explosive. Charged well casing jet
perforating guns must not be transported with blasting caps,
electric blasting caps, or other firing devices affixed to or
installed in the guns.

(v) Type 9. Propellant explosives, Class A, are solid chemicals
or solid chemical mixtures that are designed to function by rapid
combustion of successive layers, generally with little or no
smoke. The combustion is controlled by composition, size, and
form of grain. Propellant explosives, Class A, include some types
of smokeless powder and some types of solid propellant explosives
for jet thrust units, rockets, or other devices. Any propellant
explosive is Class A which detonates in any one out of five trials
when tested in the packages in which it is offered for
transportation. In conducting the test, one propellant container
shall be surrounded by inert loaded containers of the same weight,
including one inert container placed on top of the propellant
container. The propellant shall be ignited by means of a
commercial electric squib placed within 4 inches of the bottom of
the container. The presence of a crater and absence of flame
shall be considered as evidences of detonation.

(w) Detonating cord is a device consisting of a core of
pentaerythrite tetranitrate, cyclotrimethylene-trinitramine, or
similar explosive overspun with tapes, yarns, and plastics or
waterproofing compounds without wire countering.

FOOTNOTES

Bote 4:

3073g

The detonation test is performed by placing the sample in an open-end fiber tube
that is set on the end of a lead block approximately 1-1/2 inches in diameter and
4 inches high, which, in turn, is placed on a solid base. A steel plate may be
placed betwesn the fiber tube and the lead block.

A Bo. 8 test blasting cap is one containing 2 grams of a mixture of 80 percent
sercury fulminate and 20 percent potassius chlorate, or a cap of equivalent
strength.

“Uncanfined,” as used in this section, does not exclude the use of a paper or
soft fiber tube wrapping to facilitate tests.

The Bursau of Explosives Impact Apparatus is a testing device designed so that a
suided 8-pound weight may be dropped from predetermined heights so as to impact
specific quantities of liquid or solid materials under fixed conditioms.
Detailed prints may be obtained from the Buresu of Explosives, 1820 L Street,
N.W., Hashington, D.C. 20036.
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Wote 5: See § 173.100(gg) for criteria that. determine whether a particular type of

detonator can be classed as a Class C explosive.

Bote 6: See 5 173.100¢hh) for criteria that determine whether a particular type of

detonating primer can be classed as a Class C explosive.
Class B explosives include the following:
§ 173.87 Explosives in mixed packaging.

Unless specifically authorized by Parts 110-189 of this subchapter,

explosives may not be packed in the same outside packaging with other

articles. Inside packages of different explosives (except detonators and

initiating explosives) may be packed in one outside packaging in

accordance with the requirements of this subchapter if the gross weight

of each inside package does not exceed 8 ounces and the gross weight of

the

3073g

completed package does not exceed 50 pounds.

(a) Explosives, Class B, are defined as those explosives that in
general function by rapid combustion rather than detonation and
include some explosive devices such as special fireworks, flash
powders, some pyrotechnic signal devices, and liquid or solid
propellant explosives, which include some smokeless powders. These
explosives are further described in paragraphs (b) to (g) of this
section.

(b) Ammunition for cannon with empty projectiles, inert-loaded
projectiles, solid projectiles or without projectiles, or shell, and
catapult charges exceeding 2 inches in diameter, is fixed ammunition
assembled in a unit consisting of the cartridge case containing the
propelling charge and primer with empty, inert-loaded, or solid
projectiles, or without projectiles, which is fired from a cannon,
mortar, gun, howitzer, or recoilless rifle.

(c) Rocket ammunition is fixed ammunition that is fired from a tube,
launcher, rails, trough, or other device as distinguished from cannon
ammunition, which is fired from a cannon, gun, or mortar. It
consists of an igniter, a rocket motor, empty projectile, an
inert-loaded projectile, or a solid projectile.
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(d) Special fireworks are manufactured articles designed primarily
for the purpose of producing visible or audible pyrotechnic effects
by combustion or explosion. (See §173.100(r) for common

fireworks.) Examples are toy torpedoes, railway torpedoes, some
firecrackers and salutes, exhibition display pieces, aeroplane
flares, illuminating projectiles, incendiary projectiles, incendiary
bombs or incendiary grenades, and smoke projectiles or smoke bombs
fuzed or unfuzed and containing expelling charges but without
bursting charges, flash powders in inner units not exceeding 2 ounces
each, flash sheets in interior packages, flash powder or spreader
cartridges containing not over 72 grains of flash powder each (see

§ 173.60 for shipments made as low explosives) and flash

cartridges consisting of a paper cartridge shell, small-arms primer,
and flash composition, not exceeding 180 grains all assembled in one
piece. Fireworks must be in a finished state, exclusive of mere
ornamentation, as supplied to the retail trade and must be so
constructed and packed that loose pyrotechnic composition will not be
present in packages in transportation,.

(e) Jet thrust units (jato), Class B explosives; rocket motors,
Class B explosives; igniters, jet thrust (jato), Class B explosives;
and igniters, rocket motors, Class B explosives:

(1) Jet thrust units (jato), Class B explosives, are metal cylinders
containing a mixture of chemicals capable of burning rapidly and
producing considerable pressure. Jet thrust units are designed
to be ignited by an electric igniter. They are used to assist
aeroplanes to take off.

(2) Rocket motor, Class B explosives, is a device containing a
propelling charge and consisting of one or more continuous type
combustion unit(s), closed at one end (closure may be an igniter
with a thrust plate) and with a nozzle(s) at the other end. The
propelling charge consists of a mixture of chemicals and/or
chemical compounds which when ignited is capable of burning
rapidly and producing considerable pressure and which will not
sustain a detonation. (The rocket motor c.vries its own solid
oxidizer-fuel combination.) Rocket motors, Class B explosives,
should be nonpropulsive in shipment (see paragraphs (e)(2) (1)
and (ii) of this section). Rocket motors, Class B explosives,
are designed to be ignited by an electrically actuated device
that may be an igniter, or by other means. They are used to
propel and/or provide thrust for guided missiles, rockets, or
spacecraft.



(i} A rocket motor to be considered "nonpropulsive" must be
capable of unrestrained burning and will not move appreciably
in any direction when ignited by any means. Blast
deflectors, thrust neutralizers, or other similar devices
must be proven by test prior to authorization for use.

" (i1) Rocket motors, Class B explosives, may be shipped in a
propulsive state only under conditions approved by the
Department of Defense or the National Aeronautics and Space
Administration.

(3) Igniters, jet thrust (jato), Class B explosives, and
igniters, rocket motor, Class B explosives, are devices
consisting of an electrically operated or remotely controlled
ignition element and a fast burning composition which
functions by rapid burning rather than detonation, assembled
in a unit for use in igniting the propelling charge of jet
thrust units, rocket motors, or rocket engines.

(f) Propellant explosives, Class B, are solid or liquid chemicals or
chemical mixtures that function by combustion. The combustion is
controlled by composition, size, form of grain, or other chemical or
mechanical means. Any propellant is Class B that fails to detonate
in five trials when tested (see Note 2) in the package in which it is
offered for shipment. Propellant explosives, Class B, include
smokeless powder for small arms (see Note 4), smokeless powder for
cannon, liquid monopropellant fuel (see Note 3), smokeless powder, or
solid propellant explosives for rockets, jet thrust units, or other
devices. Black powder is not included in this classification and is
defined specifically in §173.53.

(g) Explosives power devices, Class B, are devices designed to
operate ejecting apparatus or other mechanisms by means of a
propellant explosive, Class B, and differ from explosive power
devices, Class C, in that they contain larger or more powerful
propellants. The devices must not rupture on functioning and must be
of a type examined by the Bureau of Explosives and approved by the
Director, OHMT, except as otherwise provided in §173.51(b) and
§173.86(a).

Note 1: FPire-extinguisher charges contajining not to exceed 50 grains of propellant

explosives per umit are exempt from the regulations in Parts 170-189 of tbis
chapter.

Rote 2: In comducting the test, one propellant container shall be surrounded by ipert

3073

loaded containers of the same weight, including one inert container placed on top
of the propellant coutainer. The propellant shall be ignited by wesns of &
commercial electric squib placed within 4 inches of the bottom of the container.
The presence of a crater and sbsence of flame shall be considered as evidences of
detonation.
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Rote 3: A liquid monopropellant fuel is defined as any propellant in which the fuel and

the oxidizer are physically or chemically combined in ome form.

Note 4: Smokeless powder for small arms in quantities not to exceed 100 pounds net weight

3073

in one car or motor vehicle, except shipments by, for, or to the Department of
the Army, Bavy, or Air Porce of the United States Governmwnt., shall be classed as
a flammable solid for purposes of transportation when packaged in accordance with
§ 173.197a.

(h) Starter cartridges, jet engine, Class B explosives, consist of
plastic and/or rubber cases, each containing a pressed cylindrical
block of propellant explosive and having in the top of the case a
small compartment that encloses an electrical squib, small amounts of
black powder, and smokeless powder, which constitutes an igniter.

The starter cartridge is used to activate a mechanical starter for
jet engines.

(1) Rocket engine (liquid), Class B explosives, is a complete,
self-contained rocket propulsion unit that contains an oxidizer and a
fuel, each separated by an aluminum or stainless steel wall of not
less than 0.250-inch thickness. Double walls are permitted.
Pressurization of the propellant tanks is by use of a gas generator.
The ignition source must be in an unarmed position for shipment.
Rocket engines (liquid) are used to propel or provide thrust for
rockets, missiles, or spacecraft.
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APPENDIX E

WASTE CHARACTERIZATION, INDUSTRIAL DESCRIPTIONS,
AND ANALYTICAL PROBLEMS ASSOCIATED WITH
WASTES CONTAINING P AND U
REACTIVE LISTING CONSTITUENTS
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TABLE

E-1 CHEMICAL STRUCTURES FOR REACTIVE P AND U
LISTING CONSTITUENTS

Chemical Molecular
Waste code constituent Structure weight
P006 Aluminum phosphide Al—P 58.0
NO, ONH, _NO,
PO09 Ammonium picrate 246.1
NG,
PO15 Beryllium dust Be 9.0
P056 Fluorine Fl 38.0
H
P068 Methyl hydrazine CHme N NH, 46.1
c
P073 o= -—“i—c—o
Nickel carbony) =c=l=c= 170.7
o
]
(o}
P081 CHz—ONC,
Nitroglycerin CH=—ONG;, 227.1
P0O87
Osmium tetroxide CeO, 254.2
P096 H A
Phosphine f 34.0
H
P105 «
Sodium azide Na—N-—NmEEN 65.0



TABLE E-1 (CONTINUED)

Chemical Molecular
Waste code constituent Structure weight
N,
P112 Tetranitromethane Noz"'f—NOz 196.0
NO,
P122/U249 Zinc Phosphide 2nyP; 258.1
CCly
uo23 Benzotrichloride 195.5
H H
uoss 1,2-Diethylhydrazine 1| 88.2
02H5—' N‘— N-"' 02H5
i
U096 a,a-Dimethylbenzyl- CHy== C=me Qe O H 152.1
hydroperoxide
i
uags 1,1-Dimethylhydrazine CHg==N==NH, 60.1
: H H
uo9s 1,2-Dimethylhydrazine I 60.1
CHy e Nwmm Noame CH
i
U103 Dimethyl Sulfate CHaO—ﬁ—OCHa 126.1
o
U109 Diphenylhydrazine Ne= NH, 184.2
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TABLE E-1 (CONTINUED)
Chemical Molecular
Waste code constituent Structure weight

U133 Hydrazine HaN=—NH, 32.1
U134 Hydrogen Fluoride HeF 20.1
U135 Hydrogen Suifide He=S 34.1
U160 MethyL eErt:)‘(,lld:“ono CHyCHg—= G O O CHy 88.0
u189 Phosphorus Sulfide P2Ss 222.3
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TABLE E-2 P AND U WASTES CONTAINING REACTIVE LISTING GONSTITUENTS

v-3

WASTE PERCENT PERCENT .

CODE WASTE DESCRIPTION SOURCE OF WASTE GENERATION QUANTITY SOLIDS  WATER CONSTITUENTS PRESENT N PERCENTAGE LEVELS
POOBMIXED) Caustic solution with metalss cyanides Wastowater treatment 27 P P Cd(1-10%),As & crmpde, NOS(1-10%), Cyanides NOS(1-10%)
POOGMMIXEDY Mixed lab packs/empty containers Laboratory wasies/cleanup of spili residues 187 DK DK N

POYS Metal scale,fiings or scrap Size reduction 17T ND ND N

PO1S Crher “dry” ash slag of thermal residue/metal scale, or scrap  Cther waste production process/combustion processes 24 G 9 ] Beryllium & cmpds,NOS(10-25%)

Pots Mwﬁ.’lnmouum Other process 120G % NA  Be{7580%),Cu(1-10%), N 1-10%),Zn{1-10%)
PO1§ metal sakts/chemicals wammmdmmu /] ) 0 . Be(>80%)

PO1S{(MIXED) Mm«.am 3T 08 1 Be{1-10%)

PO1S(MIXED) ummmmmmmdmmmum 27 % DX N

PO1S(MIXED) Mixed lab packs Ciher process 8000 G 20 20 N

POISIMIXED) Metal scale filings or scrap Size reduction 2176 [ ] DK Be(1-10%),Pb{1-10%),Cyanides(0.1-1%)

Pos8 Inorganic gases Discarding of out-of-dase products or chemicals 17 ] o Fluorine(>90%)

POSGMMIXED) Cuher untreaied waste Surface coating 42a 10 90  Cd(10-25%),Cr(10-25%).Cr+6({1-10%),Fiorine(500ppm-0.1%)
Po&s COther inorganic liquid Diacarding of off-epec meterial 1000 T 0 90 lldhylhyduzim(t 10%)

P08 Physical ecraping or removing/Mush rinsing 120G DK DK Hydnzlm(

POSSMIXED) Lab packs of oid chemicals only Laboratory wasies 17T NA NA

POSS(MIXEDY Oxher Laboratory wastes 100G 0 9% 1.2—Dlmethy!hyduﬂm(1 10&)Whydnzho(l -10%),Hydrazine{1-10%)
POSS(MIXED) Lab packs of debris only Othet waste production process ST 9% oK Hydrazine{0.1-1%) Methy! hydrazine{01.- 1

POs7 Concentrated ofi-spec 0 dlecarded product Discarding ol oul-of-date products or chemicais ND oK DK Osmium tetroxide(>90%)

PoB7 Other metal salts/chemicals Discarding of out-of-date products or ND 0 NA  Osmium letroxide{>90%)

Po87 Other metal sakts/chernicals Laboratory wastes/ discarding of out-ol-date chemicals 16 -] o Qemium tetroxide{>00%)

Poa? oli-epec or diacarded product Laboratory wasies/ discarding of out-of-date chemicals 17 DK oK Osmium tetroxide{S00PPM-0.1%)
POB7(MIXEDY Mixed lab wasles 566G 95 4 Osmium tetroxidefD. 1-1%),Phenol(0.1-1%), Aniiine(0.1-1%)
POSTMIXED) Mixed lab Laboratory wastes/ discarding of out-of-dale chemicals 17 P P N

POSTMMIXED) Lab packs of old cherricals only Laboralory wastes 17 P P N

P10 Concentrated off-epec or discarded product of products or chemicals 17 DK DK N

P105 Ceher motal Discarding of out-of-date products or chemicals 17 NA DK N

P05 Crher waste inorganic chemicals Discarding of out-of-date products or chemicals 17 [ ] 0 N

P10S Other mactive Laboratory wasies/ discarding of 17 9% 1) N

P10S Concentrated off-spec or discarded product Laboratory wasies/ discarding of out-of-date chernicals 17 oK [ ] N

P1OS{MIXED) Caustic sof'n 110G DK DK N

P10S (MIXED) Aqueous waste wiow other 1oxic organics Distilation and fractionation 1410000 T [ 00 N

P105 (MIXED)Y Sediment or lagoon dragout contaminated with omganics tation 1047 40 60 N

P1OS(MIXED) olf-apec or product Discarding of out-of-date products or chemicals ND % DK N

PIOSMMIXED) Cther waste Inorganic Discarding of out-of-date products or chemicais 17 NA NA N

P12 Concentrated ofi-spec or discarded product Discarding of out-of-date products or chemicals 17 DK oK In(10-25%), thptmphldo(lo-zsx)

P12 Caher of out-ol-date products or chemicals 1T 100 ND Zinc phosphide(75-80%]

P12 inorganic gases. Laboratory wasies/ discarding of out-ol-date chermicals 16 ) 1] Zn(75-90%), thphosphldo(

uo23 solvent wmdmmm 2G [} 0 Benzatrichoride(>90%)

Uo3 Aquecus waste wiow other soxic organics Cleanup of spil residues 148745 G 5 - N

UCHMIXEDY Cont. Soll or cleanup rasidue Cleanup of spill residues 17 % 0 N

U0BG(M Other organic liquid Discarding of out-of-date products or chemicals 180G 5 85 N

U09S(MDED) Other “dry” ash. siag or thermal recidue Cther pollution control or waste treatment process 157 85 S N

U096(MIXED) Other “dry” ash,slag or thermal residue Other pollution control o waste treatrment process 157 95 $ N

U096(MIXED) Reactive organic solid Caher waste production procsss 187 ND ND Methyl ethy! ketone peroxide(10-25%)

[V ] wmmqum«mm muu«mmum 17 DK DK 1,2-Dimethythydrazine(>980%)

uogs wastes/ discarding of out-of-date chemicais eG (] [ 1,1-Dimethythydrazine(>90%)

uoss wmorm mbdure mumymﬂm “v [ 95 1.1-Dimethythydrazine(0.1- 1%}, Methanok( 1 - 1 0%}
Uose Other organic Nquid Laboratory wastes 16 0 0 1,2-Dimethythydrazine{ 10-25%)

U1 Ma::nuodm {abor; v v b b

(3] <] atory wastes/ of out-of-date chemicale 16 [ 0 sulfate;

U103(MIXED) Spent acki wmetais Dip Wm 110G 3 45 aw il

(137, ] Lab packs of old chemicals only Laboratory wastes/ discarding of out-ol-date chemicals 16 9 0 1,2-Diphenythydrazine(>90%)

[ k< Reactive or polymerizabie organic liquidiorganic gases Discarding of off-spec material 17T NA oK N

U133 Oxher organic lquid Discarding of out-of-date products or chemicals 220 G [} 40 Hydrazine{25-50%)
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) TABLE E-2 P AND U WASTES CONTAINING REACTIVE LISTING CONSTITUENTS
WASTE PERCENT PERCENT

CODE WASTE DESCRPTION SOURCE OF WASTE GENERATION QUANTITY SOLIDS  WATER CONSTITUENTS PRESENT IN PERCENTAGE LEVELS
U133 Nonhalogenated solvent Laborasory wastes/ discarding of out-of-dade chemicals 1Q 0 0 Hydrazine(>90%}
U133 Concentsated off-spec or diacarded product Laborstory wastes/ discarding of out-ol-date chemicals 1T DK DK Hydrazine{>90%)
UII(MDED) Other aqueocus wasts with low dissoived solide Discarding ol out-of-date products or chermicals 17 0 20 Hydrazine(10-26%)
UIMUED) Nonhalogenated solvent Reaction/synthels media processing nT DK DK N
UVI33(MIXEDY Other organic liquid Clean out of process equiprment [} oK DX N
U1SMIXED} Empty or cyushed metal drums or containers Other waste production process 0 [ -] 1 N
U13(MED) Ciher quidiaqueous wasts with low Accidental splis or discharges ND 0 0 Hydrazine(>90%)
U133 (MIXED) Wastowater or aqueous mixture Clean out of process squipment/cleanup of spilis 5214487 1 98 Methanol(500ppm-0.1%},
UIS(MDED) cortaminated with organics onlinorganic gases Clesanup of apil residues 100 0 N
UT133(MIXED} Ackdic aqueous waste Discarding of off-epec materialcleanup of spils 505G ] [ ] Hydrazine(25-50%)
U13INWMIXED) Aquadus wasis wiother reactivesiexplosives) Accidental eplils of 2G ] 85 Hydrazine(25-50%)
UI1SAMIXED) Crther reactive Cther waste wastes 2a [ ] ] Hydrazine{0.1-1%)
OED) Other organic fiquid out-ol-dete products or chemicals 0 NA 16 Hydrazine(75-90%)
U133 (MIXED) Other inorganic solids ST 100 NA N
U13(MUOED) Empty or crushed metal drums or containers Other remedial action/diearp 0 [ DK N
31: Cther unirested wase Laborstory wastes 100G ] '\‘: :Wmm
1 Cther inorganic quid Discarding ot of-apec materia! 47 NA
U1 Cther treatrmant residue Other poliution control or waste treatment process 40600 G NA 50 N
U134 Acidic aquecus wasle Cther process 880 T 0 a7 N
U1 Acidic aqueous waste ohupmn- 1246 DK DK N
Ut amumm«:mmm Cther process 12685G DK DK DK
U134 (MOED) Spent acid without metals wwmm«um 287106 P P N
U134 (MIXEDY Crher { or & waste, as descrbed DK oK N
U13¢ (MIXED} Spent acid without metals ssoa DK DK Hydrogen fuoride(25-50%)
U134 (MDED} spent acid without matals mummmnm U004 [ 4 N
U134 (MDEDY Acidic aqUeOUS waste Cther waste production process 26615G 0 [ Hydrogen fluoride( 1-10%)
U134 (MIXED) Mixed lab packs MdMMaW 1960 G P P N
U134 (MDED) Empty fiber or plastic containers 18aQ 9 1 Hydrogen fluoride(S00ppm-0.1%)
U134 (MIXED) Wastowater o aqueocus mixtre MMUMW _ 18300Q [] [ 4 N
U134 (MDED) Ciher waste inorganic chemicals Cleanup of spli residuss . 1595Q P P Hydrogen fuoride( 1-10%)
U134 (MDEDY Spent acid without metais Stripping/clean ot of process equipment 180G [ 1 [ Hydrogen Ruoride(>90%)
U134 (MIXEDY Spent acid without metals Caher process 230006 0 74 N
U134 (MDED} Crher aqueous waste with low dissoived solids Wastowater treatment 907000 G 1 -] N
U134 (MIXED} Other organic iquid Laborsiory wastes 37 NA NA Hydrogen fluoride( 1-10%),Chiorinated fuorocarbons,NOS(500ppm-0.1%)
U134 (MDED) Spent acid whhout metals Piciding 2000 G 1 ] N
U134 (MIXED) Concentrated aquaous solution of ather organics Discarding of off-spec material 17 DK DK N
U134 (MUED) Waste olf Clean out of process equipment - 990G 0 1 N
U134 (MIXED) Empty or crushed metal drums or containers Closure of process equipment 15T 9% 1 N
U134 (MDED) Mixed lab packs Laboratory wasies 1T ND ND N
U134 (MDED) Mixed lab packs Laboratory wastes 17 ND ND ND
U134 (MDED) Aptd siudge/scrubber waser Flue gas desuliurization/other poliution control ND 1 98.5 Hydrogen fluoride{S00ppm-0.1%)
uts inorganic geses Corbustion processes 16T ] DK N
U13s Concentrated oif-spec of discarded product Discarding of out-of-date products or chemicals 17T DK DK N
u13s Soldified reatment residue Other poliution control or wasie treatment process 8T DK DK N
U13s Inorganic gaces Laboratory wasies/ discarding of out-of-dale chemicals 0 0 0 N
U13S(MDED) Other Inorganic lquid Cxher wasie procass 24207 [ P N
UTIS{MIXED) Other waste inorganic chemicals Diecarding of out-of-dase products or chemicals 17 90 DK N
U160 Concentrated off-apec or discarded product Crher wasie production process 17 [} [} Methy! ethyf ketone peroxide(25-50%)
U189{MIXED) Contarrinesed soll or cleanup residue Closure of suriace impoundments 216000 G 88 10 N
DK = DON'T KNOW
G =GALLONS
N « NONE LISTED
NA « NOT AVARABLE
ND = NO DATA
P = PRESENT
T=TONS

REFERENCE : USEPA 1988¢
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Table £-3 Generation Information for Reactive U and P

Wastes According to the 1986 TSDR Survey

Waste code EPA Region State SIC codes Industry Yo lume
POO6-Aluminum phosphide v SC 3731/9711  Ship building and repairing/ 0.5T
National security
PO09-Ammoniumn picrate
P015-Bery1lium dust 11 NY 7301 3.06
111 MD 3764 Space propulsion units and parts 24.06
VA 9711 National security 1.0T
v FL 9199/9711/ General government/national 1.07
3471/3721 Security/plating and polishing/
Aircraft
SC 3731/9711 Ship building and repairing/ 3.07
national security
v OH 3641 flectric lamps 1.0P
VI ™ 3483/2892 Ammunition, except for smal) 8.07
arms/explosives
(20 0¢ co 3761/3764/ Guided missiles and space 660.06, 18.07
7391/3769 vehicles/space propulsion units
and parts research and deve lopment
laboratories/space vehicle equipment
IX CA 3679/9661/ Electronic components/space 1.07
2999 research and technology/petroleum
and coal products
3629/3832/ Electrical industrial apparatus/ 27.07
3671/3693 optical instruments and lenses/
electron tubes, receiving type/
x-ray apparatus and tubes
3761 Guided missiles and space vehicles 1.06
3699 Electrical equipment and supplies 1608.06
X WA 9711/8922/ MNational security/noncommercial 1.07
4911/1541 research organizations/electric
services/industrial buildings and
warehouses
P056-F luorine Il 2869/2833 Industrial organic chemicals/ 1.07
wmadicinals and botanicals
P068-Methy1 hydrazine 111 DE 2800 General chemical manufacturing 831.0p
v w1 2800/2868 General chemical manufacturing/ 1.06
industrial organic chemicals
Vi M 9661 Space research and technology 30,0006
PO73-Nickel carbonyl 111 2800 General chemical manufacturing 1.0P

P081-Nitroglycerin
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Table E-3. (Continued)
Waste code EPA Region State SI1C codes Industry Yo lume
PO87-Osmium tetroxide 111 DE 2800 General chemical manufacturing 1.5P
PA 2647/2611 Sanitary paper products/pulp 1.0P
mills
v NC 9199 General govermment 1.07
\j 1L 8221/2800/ Colleges and universities/ 161.06
8071/2833 general chemical manufacturing/
medical laboratories/medicinals
and botanicals
OH 7391 Research and development 1.06
Wi 2800/2869 General chemical manufacturing/ 1.06
industrial organic chemicals
VI TX B062/8071 General medical and surgical 64.0P
hospitals/medical laboratories
VIIl Mo 8221/8062 Colleges and universities/general 1.0T7
medical and surgical hospitals
P096-Phosphine v L] 8922/9199  MNoncommercial research organiza- 1.
tions/general goverrment
L} W1 2800/2869 General chemical manufacturing/ 1.06
industrial organic chemicals
P105-Sodium azide I (] 2834
11 NJ 2869/2819  Industrial organic chemicals/ 1.0T
industrial organic chemicals
2800/2821/ General chemica) manufacturing/ 1.0T
2869/2899 plastic materials and resins/
industrial organic chemicals/
chemical preparations
2834 Pharmaceut ical preparations 1.0T
2899/2819/ Chemical preparations/industrial 1.0T
2869 inorganic chemicals/industrial
organic chemicals/chemical
preparat ions
2834/2831 Pharmaceutica) preparations/ 1.07
biological products
NY 2800 General chemical manufacturing 1.07
111 DE 2899 Chemical preparations 1.07
2800 General chemical manufacturing 61.07
PA 2833/2379 Medicinals and botanicals/ 2.06
agricultural chemicals
v NC 9199 General government 1.07
v OH 2879/2869/ Agricultural chemicals/ 10.0P
2816/2819 industrial organic chemicals/
inorganic pigments/industrial
inorganic chemicals
)] 2800/2869 General chemical manufacturing/ 1.06
industrial organic chemicals
VI N0 2869/2892/ Industrial organic chemicals/ 1.07
8911/3662 explosives/engineering and
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Table E-3 (Continued)

VWaste code EPA Region State SIC codes Industry Volume
P105-(cont inued) architectural services/radio and
TV communication equipment
VI ) 8221/8062 Colleges and universities/ r.or
general medical and surgical
hospitals
TX 8062/8071 General medical and surgical 77.0P
hospitals/medical laboratories
X VA 9711/8922/ WNational security/noncommercial 5.0p
4911/1541 research organizations/electric
services/industrial buildings and
warehouses
P112-Tetranitromethane
P122-Zinc phosphide (>10%X) v OH 3641 Electric lamps 1.0p
U023-Benzotrichloride 11 NY 2800/2812 General chemical manufacturing/ 626.0T
2819/2869 alkalies and chlorine/industrial
inorganic chemicals/industrial
organic chemicals
Uoa6-N, N-Diethy Thydrazine L L] 2800/2869 General chemical manufacturing/ 1.06
: industrial organic chemicals
U096-a,a-Dimethy 1(benzy]
hydroperoxide)
U098-1,1-Dimethy lhydrazine 11 NJ 2899/2819/ Chemical preparations/industrial 1.01
2869 inorganic chemicals/industrial
organic chemicals
Y OH 7381 Research and development 1.06
laboratories
wi 2800/2869 General chemical manufacturing/ 1.06
industrial organic chemicals
U099-1,2-Dimethy thydrazine
U103-Dimethy) sulfate 1 MA 4226/4959/ Special warehousing and storage/ 12.06
’ 2899 sanitary services/chemical
preparation
11 NY 7301 2.06
1 DE 2800 General chemical manufacturing 1.0p
v NC 9199 General government 1.06
v 1 2800/2869 General chemical manufacturing/ 1.06

industrial organic chemicals
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Table £-3 (Cont inued)

MWaste code EPA Region State SIC codes Industry Vo lume
U109-1,2-Dipheny lhydrazine v MI 2869/2879 Industrial organic chemicals/ 5.07
agricultural chemicals
vl 2800/2869 Genera) chemical manufacturing/ 1.06
industrial organic chemicals
Ul133-hydrazine I cT 2834 Pharmaceutical preparations 2.0T
MA 4226/4959/ Special warehousing and storage/ 55.06
2899 sanitary services/chemical
preparat ions
11 N 7391 Research and deve lopment 1.06
laboratories
I DE 2800 General chemical manufacturing 17.0P
v FL 9661 Space research and technology 18.57
NC 9199 General government 1.06
sC 3731 Ship building and repairing 2.07
v OH 7391 Research and deve lopment 5.0G
laboratories
Wl 2800/2869 General chemical manufacturing/ 110.06
industrial organic chemicals
2869/2843/ Industrial organic chemicals/ 26.06
2899/2841 surface active agents/chemical
preparat ions/soap and other
detergents
Vi 2869/2819 Industria) organic chemicals/ 4.07
industrial inorganic chemicals
8062/8071 General medical and surgical 28.0P
haspitals/medical laboratories
VIl co 9711/3499 National security/fabricated 1.06
metal products
co 3761/3764/ Guided missiles and space vehicles/ 22.0T
7391/3769  space propulsion units and parts/
research and deve lopment
laborator ies/spac» vehicle
equipment
X CA 3679/9661/ Electronic components/space 1.07
2989 research and technology/
petroleum and coal products
X WA 8711/3731 National security/ship building 1.07
9711/8922/ National security/noncosmercial 445.0P

4911/1541 research organizations/electric
services/industrial buildings
and warehouses
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Table £-3. (Cont inued)
Waste code EPA Region State SIC codes Industry Volume
U134-hydrogen fluoride 1X CA 3629/3832 Electrical industrial apparatus/ 41006
3671/3693 Optical instruments and lenses/
electron tubes, receiving type
X-ray apparatus and tubes
3999 Manufacturing industries 577/35006
3674 Semiconductors and related devices 527T
111 DE 2800 General chemical manufacturing 8.0P
v IN 3674/3651/ Semiconductors and related 446707
3471/3469 devices/radio and TV receiving
sets/electron tubes, receiving
type/metal stampings
1 M 4226/4959 Special warehousing and storage/ 556
2899 Sanitary services/chemical
preparat ions
v MM 2821/2641/ Plastics, materials and resins/ 12656
3861/2851 paper coating and glazing/
photographic equipment and
Supplies/paints and allied
products
VIII MY 2911 Petroleum refining 3.01
v OH 8711/3721 Nationa) security/aircraft 1.07
7391 research and deve lopment 1.06
laboratories
3229/3471 Pressed and blown glass/ 4,800,006
Plating and polishing
3641 Electric lamps 1.0P
111 PA 2819/2873 Adhesives and sealants/ 55.06
2869 Nitrogenous fertilizers
Industrial organic chemicals
U134-hydrogen fluoride VI X 2869/2821 Industrial organic chemicals/ 15.06
2899 plastics, materials and resins/
Chemical preparations
X WA 9711/8922 National security/noncommercial 67.0P
4911/1541 research organizations/electric
services/ industrial buildings and
warehouses
¥ 1) 2800/2869 General chemical manufacturing/ 1.06

industrial organic chemicals
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Table £-3 {Cont inued)

Waste code EPA Region State SIC codes Industry Yolume
U135-Hydrogen sulfide I MA 3861 Photographic equipment and 1500. 06
supplies
111 DE 2800 General chemical manufacturing
v sC 3751/8711 Motorcycles, bicycles, and parts/ 2.07
national security
v v 2800/2869 General chemical manufacturing/ 1.06
industrial organic chemicals
IX CA 2911 Petroleum refining 1.07
U160-Methy! Ethyl ketone 11 NS 2834 Pharmaceutical preparations 1320.06
peroxide
NY 2869 Industrial organic chemicals 17.07
1v FL 9661 Space research and technology 1.07
SC 3731/9711  Ship building and repairing/ 1.07
national security
v U} 2800/2863 General chemical manufacturing/ 1.06
industrial organic chemicals
L1 LA 3764/3471/ Space propulsion units and parts/ 1.07
3499/3479 plating and polishing/fabricated
wmetal products/metal coating
and allied services
X CA 2869 Industrial organic chemicals 1.57
X WA 9711/3731 Nationa) security/ship building 4.06
and repairing
U186-1,3-Pentadiene
U189-Phosphorus sulf ide L IL 2869/2818/ Industrial organic chemicals/ 90.07
2819 organic pesticide products/
industrial inorganic chemicals
vl k) 2869/2821/ Industrial organic chemicals/ 1.06
2899 plastics, materials, and resins/
chemical preparaz*ions
VIl 2879/2818 Agricultural chemicals/organic 3.01
pesticides products
X 3721 Aircraft 1.07
U249-Zinc phosphide (<10X) IX CA 9199/2899 General goverrment/chemical 1.07

preparat ions

6 = gallons
P = pounds

T = tons

Note: The default unit for the survey is tons.

Reference: USEPA 1986.

E-1
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Table £-4 Analytical Problems Associated with the Listing
Constituents for Reactive P and U Waste Codes

Chemical CAS no. Reasons for analytical problems
PO06 - Aluminum phosphide 20859738 5
PO09 - Amwonium picrate 131748 3
P056 ~ Fluorine 7782414 5
P068 - Methyl hydrazine 60344 5
P073 - Nickel carbonyl 13463393 5
PO81 - Nitroglycerine 55630 2
P087 - Dsmium tetroxide 20816120 1
P096 - Phosphine 7803512 3
P105 - Sodium azide 26628228 3
P107 - Strontium sulfide 1314961 1
P112 - Tetranitromethane 509148 5
P122 - Zinc phosphide (>10X) 1314847 5
U023 - Benzotrichloride 98077 5
U086 - 1,2-Diethylhydrazine 1615801 4
U096 - a,a-Dimethylbenzyhydroperoxide 80159 3
Y098 - 1,1-Dimethylhydrazine 57147 5
U099 - 1,2-Dimethylhydrazine 540738 5
U103 - Dimethyl sulfate 77781 5
U133 - Hydrazine 302012 3
U134 ~ Hydrogen fluoride 7664393 5
U135 - Hydrogen sulfide 7783064 5
U160 - Methyl ethyl ketone peroxide 1338234 5
U186 - 1,3-pentadiene 504609 3
U183 - Phosphoric sulfide 1314803 2
U249 -~ Zinc phosphide (<10X) 1314847 5
1. This constituent can be analyzed for the metal but not the inorganic compounds. It is the compound that gives the

waste its reactive characteristic; therefore, EPA believes that a numerical standard based on metal content of the
residuals may not control the reactive characteristic of the waste.

Only high performance liquid chromatography (HPLC) techmiques have been identified for analysis of this
constituent. This wethod, SW-864 Method 8310, is used to determine the concentration of certain polynuclear
aromatic hydrocarbons (PAHs) in ground water and wastes. Use of this method presupposes a high expectation of
finding the specific compounds of interest; if this method is used to screen samples for any or all of the
applicable PAls listed under the method, the analyst must develop protocols to verify the identity of those
constituents. This inability to positively identify chemicals in a complex matrix is typical of methods that
employ HPLC and limits the usefulness of such methods when analyzing complex samples containing unknown
constituents.

The Agency knows of no methods that are available for analysis of this constituent.

Standards are not readily available for this constituent. Analytical standards are chemical compounds of
guaranteed purity that can be used for calibrating instruments and checking the accuracy of the data. The Agency
considers analytical standards for a constituent to be commercially unavailable if no chemical manufacturer or
other supply sources will sell reasonably pure samples of that constituent to analytical laboratories. Without
using a standard for a particular constituent, the analyst cannot ascertain that the analytical results for that
constituent are reproducible. If the results are not reliable and reproducible, the ensuing numerical treatment
standards are fallible and unenforceable.

This const ituent decomposes in or reacts with water. When placed in water, some constituents separate into ions,
while others decompose or react with the water. Such constituents are considered unstable in water. This
inatability inhibits or even prevents the direct measure of a constituent's concentration in aqueous wastes,
treatment residues, and leaching solutions from such wastes.

Reference: Alchowiak 1989, E-12
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The purpose of this appendix is to discuss the applicability of
carbon adsorption to wastewaters containing reactive listing
constituents. The discussion is subdivided by waste type so that the
reader can readily understand the types of reactive wastes to which this

technology is applicable.

Carbon adsorption is generally applicable to organic compounds
containing one or more polar groups. The following are the major classes
of compounds for which applicability can be readily established (Hutton
1981). Table F-1 shows the amenability of typical organic compounds to

activated carbon adsorption.
1. ine d injc-Like Compounds

A considerable volume of information exists on the removal of ammonia
and amines from wastewaters. Reactive constituents containing amino
(NHZ’ NH or N) groups should behave similarly to the amines already
studied, such as dipropylamine and aniline. Compounds containing NH2.
NH, or N groups among the reactive wastes are as follows:

Methyl hydrazine (P068)

N N diethyl hydrazine (U086)
1,1 diethyl hydrazine (U098)
1,2 diethyl hydrazine (U099)
1,2 diphenyl hydrazine (U109)
Hydrazine (U133)

For aromatic hydrazines, comparisons should be made with aniline.
Di-n-propylamine should be used as a surrogate or the alkylamines and

ammonia should be used as a surrogate for free hydrazine.

2. ed Compound

A very large volume of information exists on the removal of nitrated

phenols, aromatics, and aliphates from wastewater using activated

F-1
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carbon. Compounds containing nitro groups, which are reactive waste

constituents, are as follows:
e Ammonium picrate (P009), which is ammonium salt or
trinitrophenol (the dinitrophenols have been extensively studied)
¢ Tetranitromethane (P112)

Nitrate esters (i.e., nitroglycerin (PO8l)) are known to be treatable
by carbon adsorption. The listed waste, K045, is spent carbon for
treatment of wastewaters from production of nitrate ester and other

nitrated explosives.

3. 0 Compounds

Acld, ester, ketone, and alcohol compounds removed from wastewater
using activated carbon have been studied extensively (Belfort 1981). The

following reactive wastes fit into one or more of these compound classes:

o Dimethyl sulfate (Ul03) is an ester.
» Dimethyl benzyl hydroperoxide (U096) and methyl ethyl ketone

peroxide (Ul160) are both organo peroxides, which are structurally
similar to alcohols.

F-2
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Table F-1 Amenability of Typical Organic Compounds to Activated Carbon Adsorption

Concentration Adsorbability
Molecular Agqueous 8 Compound/ Percent
Compound weight solqbility Initial (Co) Final (Cs) g Carbon reduction
Alcohols
Methanol 32.0 -- 1,000 964 0.007 3.6
Ethanol 46.1 .- 1,000 801 0.020 10.0
Propanol 60.1 -~ 1,000 811 0.038 18.9
Butanol 74 .1 7.7 1,000 466 0.107 53.4
n-Amyl alcohol 88.2 1.7 1,000 282 0.155 71.8
n-Hexanol 102.2 0.58 1,000 45 0.191 95.5
Isopropanol 60.1 - 1,000 874 0.025 12.6
Allyl alcohol 58.1 -- 1,010 789 0.024 21.8
Isobutanol 74.1 8.5 1,000 581 0.084 41.9
t-Butanol 74.1 -- 1,Q00 705 0.059 29.5
2-Ethyl butanol 102.2 0.43 1,000 145 0.170 85.5
2-Ethyl hexanol 130.2 0.07 700 10 0.138 8.5
Anines
Di-N-Propylamine 101.2 - 1,000 188 0.174 80.2
Butylamine 73.1 - 1,000 480 0.103 52.0
Di-N-Butylamine 128.3 - 1,000 130 0.174 . 87.0
Allylamine 57.1 -- 1,000 686 0.063 31.4
Ethylenediamine 60.1 - 1,000 893 0.021 10.7
Diethylenetriamine 103.2 ot 1,000 708 0.062 29.4
Diethanolamine 105.3 93.4 996 722 0.057 27.95
Triethanolamine 149.1 - 1,000 670 0.067 32.0
Monoisopropanolamine 75.1 - 1,000 800 0.040 20.0
Diisopropanclamine 133.2 87 1,000 543 0.091 45,7
Aromaticy
Benzene 78.1 0.07 416 21 0.080 85.0
Toluene 82.1 0.047 317 66 0.050 79.2
Ethyl benzens 106.2 0.02 115 18 0.018 84.3
Fhenol 94 6.7 1,000 194 0.161 80.8
Bydroquinone 110.1 6.0 1,000 167 0.167 83.3
Aniline 83.1 3. 1,000 251 0.150 74.8
Styrene 104.2 0.03 180 18 0,028 ~-88.8
Nitrobenzene 123.1 0.18 1,023 b 0.196 5.6
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Table F~1 (continued)

—CncCe0YIation __ _ Adsorbability

Molescular Agqueous 8 Compound/ Percent

Compound weight Solubility Initial (Co) Final (Cs) 8 Carbon reduction
Esters
Methyl acetate 74.1 31.9 1,030 760 0.054 26.2
Ethyl acetate 88.1 8.7 1,000 485 0.100 50.5
Propyl acetate 102.1 2 1,000 248 0.148 75.2
Butyl acetate 116.2 0.68 1,000 154 0.168 864.6
Primary amyl acetate 130.2 0.2 985 118 0.175 88.0
Isopropyl acetats 102.1 2.8 1,000 318 0.137 68.1
Isobutyl acetate 116.2 0.863 1,000 180 0.164 82.0
Vinyl acetate
Ethylens glycol mono-

ehtyl ether acstate 132.2 22.9 1,000 342 0.132 65.8
Ethyl acrylate 100.1 2.0 1,015 226 0.157 77.7
Butyl acrylate 128.2 0.2 1,000 43 0.183 85.8
Ketones
Acetone 58.1 - 1,000 782 0.043 21.8
Methyl ethyl ketone 72.1 26.8 1,000 532 0.084 46.8
Msthyl propyl ketone 86.1 L] 1,000 305 0.139 68.5
Hethyl butyl ketone 100.2 v.sl.sol, 968 181 0.158 80.7
Methyl isobutyl ketone 100.2 1.9 1,000 152 0.169 84.8
Methyl isoamryl ketone 114.2 0.54 986 146 0.169 85.2
Diisobutyl ketone 142.2 0.05 300 nil 0.060 100.0
Cyclohexanone 98.2 2.5 1,000 332 0.134 86.8
Acstophenons 120.1 0.55 1,000 28 0,184 97.2
Isophorone 138.2 1.2 1,000 34 0.193 98.8
Quxsnic Acids
Formic acid 48.0 - 1,000 765 0,047 23.5
Acestic acid 60.1 == 1,000 760 0.048 24.0
Propionic acid 74.1 == 1,000 674 0.085 32.6
Butyric acid 88.1 - 1,000 405 0.119 59.5
Valeric acid 102.1/ 2.4 1,000 203 0.159 79.7
Caproic acid 116.2 1.1 1,000 30 0.184 97.0
Acrylic acid 72.1 - 1,000 355 0.129 84.5
Benzoic acid 122.1 0.20 1,000 89 0.183 81.1

Reference: Ginsti 1974,
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