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In requiring the Agency to prepare this report, Congress
s inquiring about the abitlity of the regulatory programs
under the Clean Water Act, supplemented by other
environmental statutes, to control the discharge of
hazardous waste to POTW's for adequate protection of
human health and the environment.

The report contains, along with an executive summary and
introduction, a description of the types of hazardous waste
included in the study; presentation of the types and numbers
of industries that discharge hazardous waste to POTW's, as
well as the types and amounts of hazardous waste discharged
by these industries; an analysis of the fate of hazardous
waste discharged to POTW's; the environmental and health
effects of these discharges; and an analysis of the
regulatory programs controlling these discharges,

The following 1s a summary of the key findings of the Report:

'®  POTWN's have and will continue to have a major
role in the disposal and treatment of waste
containing hazardous constituents discharged by
fndustrial facilities,.

® Hazardous waste, as well as hazardous waste mixed
with other wastewaters are typically the same
wastestreams that are regulated under the pre-
treatment and the industrial treatment standards
programs of the Clean Water Act.

° The study evaluated 47 fndustrial categories and
identified approximately 160,000 industrial
facilities that discharge wastewater containing
hazardous constituents to POTW's, These facilities
discharge an estimated 3.2 billion gallon per day
of process wastewater,

®° The study showed that the Clean Water Act's
: regulatory programs. have made substant{al
reductions in the discharge of hazardous
constituents to POTW's (approximately 95
percent of the metals and 50 percent of the
~organics). Continuation of these programs can
bring about major, additional reduction of
organics constituents,
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® The study identified key areas where additional
information §s necessary for the continued
evaluation of the Domestic Sewage Exclusion

® The study concluded that the Domestic Sewage
Exclusion should be retained,

This study 1s a major contribution to the understanding of the
relationship between the Clean Water Act, the Resource Recovery
and Conservation Act, as well as other environmental tegislation.
Moreover, ft underscores the importance of coordination at

the Federal, State and local level. :

- We believe that the Report has addressed all the tasks mandated
by the Congress, and the Report supports the continuation of
the Domestic Sewage Exclusion. Because of the key role that
POTH's have in the discharge and treatment of these wastes

to their systems, the Agency will continue to evaluate
‘municipal performance in controlling wastes received as a
result of the Domestic Sewage Exclusion., We have already
fdentified areas where additional information is necessary

for this evaluation.

We anticipate that this information will be complex and
require some time for analysis and evaluation. In addition,
the Agency is committed to a regulatory development process,
which because of its public participation and review
requirements, also requires valuable time. While, we will
make every effort to move as quickly as possible, I wanted
to take this opportunity to inform you that we are concerned
with meeting the 18 month promulgation requirements for
additfonal) regulatfons in Section 3018{b) of HSWA.

The study provides 2 sound and thorough summary of the discharge

‘of hazardous wastes to POTW's., 1 believe it establishes a
solid information base on this subject.

—

- Lee M, Thomas

Enclosure







iMé‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%‘mﬁ WASHINGTON, D.C. 20460

-FEB T 1986

THE ADMINISTRATOR

Honorable Thomas P, O'Neill, Jr.
Speaker, U.S. House of Represesentatives
Washington, D.C. 20515

Dear Mr. Speaker:

I am pleased to send you a copy of the Environmental Protection
fgency's (EPA) Report to Congress on the Discharge of Hazardous
dastes to Publicly Owned Treatment Work's (POTW's). The Report
{s referred to as the Domestic Sewage Study and responds to
Section 3018(a) of the Hazardous and Solid Waste Amendments

of 1984 (HSWA).

Section 3018(a) requires that "the Administrator shall, not
Tater than 15 months after the date of enactment of the
Hazardous and Solid Waste Amendments of 1984, submit a report
to the Congress concerning those substances identified or

- 11sted under Section 3001 which are not requlated under this
subtitle by reason of the exclusion for mixtures of domestic
sewage and other wastes that pass through a sewer system to
publicly owned treatment works. Such report shall fnclude
the types, size and number of generators which dispose of
‘such substances in this manner, . the types and quantities
disposed of in this manner, and the identification of
significant generators, wastes, and waste constituents not
regulated under existing Federal law or regulated in a manner
gngicient to protect human health and the environment™.

—

The purpose of the Domestic Sewage Study was to evaluate the
,1mpacts of waste discharged to pubiicly ownéd treatment works
(POTW's) as a result of the Domestic Sewage Exclusion, The
Domestic Sewage Exclusion, (specified in Section 1004(27) of
RCRA) provides that a hazardous waste, when mixed with
domestic sewage is no longer considered hazardous. Therefore,
POTH'S receiving hazardous waste in this manner are not subject
to the RCRA treatment, storage and disposal facility require-
ments. The premise behind the Domestic Sewage Exclusion
is that RCRA management of wastes within a POTW is unnecessary
and redundant since these wastes are regulated under the Clean
Water Act's regulatory programs.
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In requiring the Agency to prepare this report, Congress
is inquiring about the ability of the regulatory programs
under the Clean Water Act, supplemented by other
.environmental statutes, to control the discharge of
hazardous waste to POTW's for adequate protection of
human health and the environment.

The report contains, 2long with an executive summary and
fntroduction, a description of the types of hazardous waste
fncluded in the study; presentation of the types and numbers
of industries that discharge hazardous waste to POTW's, as
well as the types and amounts of hazardous waste discharged
by these industries: an analysis of the fate of hazardous
waste discharged to POTH's; the environmental and health
effects of these discharges; and an analysis of the
regulatory programs controlling these discharges.

The following 1s a summary of the key findings of the Repdrt:

° POTW's have and will continue to have a major
role in the disposal and treatment of waste
containing hazardous constituents discharged by
industrial facflities.

® Hazardous waste, as well as hazardous waste mixed
with other wastewaters are typicalily the same
wastestreams that are regulated under the pre-
treatment and the industrial treatment standards
programs of the Clean Water Act,

® The study evaluated 47 industrial categories and
identified approximately 160,000 industrial
facilities that discharge wastewater containing
hazardous constituents to POTW's. These facilities
discharge an estimated 3.2 billion gallon per day
of process wastewater.

®° The study showed that the Clean Water Act's
requlatory programs have made substantial
reductions 1n the discharge of hazardous
constituents to POTW's (approximately 95
percent of the metals and 50 percent of the
organics), Continuation of these programs can
bring about major, additional reduction of
organics constituents.
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° The study {dentified key areas where additional
fnformation is necessary for the continued
evaluation of the Domestic Sewage Exclusion

®* The study concluded that the Domestic Sewage
Exclusion should be retained. :

This study 9s a major contributfon to the understanding of the
relationship between the Clean Water Act, the Resource Recovery
and Conservation Act, as well as other environmenta) legislation.
Moreover, 1t underscores the importance of coordination at

the Federal, State and local level. .

e believe that the Report has addressed all the tasks mandated
by the Congress, and the Report ;ugpor;; the continuation of
the Domestfic Sewage Exclusion. Because of the key role that
POTH's have in the discharge and treatment of these wastes

to their systems, the Agency will continue to evaluate
‘municipal performance in controlling wastes recefved as a
result of the Domestic Sewage Exclusfon. MWe have already

f{dentified areas where additional information 1s necessary
for this evaluation.

We anticipate that this information will be complex and
require some time for analysis and evaluatfion., In addition,
the Agency 1s committed to a regulatory development process,
which because of fts public participation and review
requirements, also requires valuable time, While, we will
make every effort to move as quickly as possible, I wanted
to take this opportunity to inform you that we are concerned
with meeting the 18 month promulgation requirements for

additional regulations in Section 3018(b) of HSWA.

The study provides a sound and thorough summary of the discharge
"of hazardous wastes to POTHW's, 1 believe 1t establishes a
solfd information base on this subject.

Lee M, Thomas

Enclosure







FOREWORD

This report was prepared by the Office of‘ﬁatgr Ré§u1a£ions and
Standards, the United States Environmental Protection Agency, with support
from a contractor, Science Applications International Corporation (SAIC), on
EPA Contract No. 68-01-6912., The EPA manager was Tom O'Farrell, and the SAIC
managers were Peter Trick and Frank Sweeney. In addition, an EPA Work Group,
comprised of members from the Office of Water, the Office of Solid Waste and
Emergency Response, the Office of General Counsel, the Office of Policy,
Planning, and Evaluation, the Office of Research and Development, the Office
of Air and Radiation, the Office of Pesticides and Toxic Substances, the
Office of External Affairs, and EPA Regions provided technical input and
review,
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EXECUTIVE SUMMARY

This report presents the results of the Domestic Sewage Study (DSS)
performed by the U.S, Environmental Protection Agency in response to Section
- 3018(a) of the Resource Conservation and Recovery Act (added by the Hazardous
~and Solid Naste.Amendments of 1984}. This provision requires that EPA
prepare:

... @ report to the Congress concerning those substances
identified or tisted under section 3001 which are not
requiated under this subtitie by reason of the exclusion
for mixtures of domestic sewage and other wastes that pass
through a sewer system to a publicly owned treatment works.
Such report shall include the types, size and number of
"generators which dispose of such substances in this manner,
the types and quantities disposed of in this manner, and

the identification of significant generators, wastes, and
waste constituents not regulated under existing Federal law

or regulated in a manner sufficient to protect human health
and the environment,

Within EPA, the Office of Water has accepted lead responsibility for
preparing this report.

Purpose

The purpose of the DSS is to evaluate the impacts of wastes discharged to
publicly owned treatment works (POTWs) as a result of the Domestic Sewage
Exclusion (DSE). The DSE provides that a hazardous waste, when mixed with
domestic sewage, is no longer considered a hazardous waste. The exclusion
allows 1ndustriés connected to POTWs to discharge hazardous wastes to sewers
containing domestic sewage without having to comply with certain RCRA
- generator requirements, such as manifesting and reporting requirements,
Mdreover, POTHs receiving DSE wastes are not deemed to have received hazardous
wastes and, therefore, are not.subject to RCRA treatment, storage, and
disposal faciiity requirements, Section 3018(a) directs EPA to ascertain how
much hazardous waste is being discharged to sewers as a result of this
éxc?usion, and whether existing regulations provide sufficient protection for
numan health and the environment,
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Study Approach

Specificaily, Congress requested a report containing information on:

e Types, size, and number of generators using the DSE
e Types and quantities of wastes disposed under the DSE

e Significant generators, wastes, and constituents not sufficiently
regulated to protect human health and the environment,

In performing its source evaluation, EPA collected information on waste
:discharges from 47 industrial categories and the residential sector. The DSS
analysis provides detailed loadings estimates for 30 selected industries
covered under the consent decree negotiated between the National Resources
Defense Council (NRDC) and EPA in 1976. EPA presently does not have
sufficient data to characterize fully waste dischérges by the remaining 17
industrial categories, although it appears, based on limited available data,

that certain of these categories may be discharging significant ntities of
waste. o

After assessing the various data sources available for performance of the '
DSS, EPA adopted a technical approach that provides estimates for loadings of
specific hazardous constituents (e.g., benzene, tetrachloroethylene, acetone,
etc.) ratheh than generic RCRA waste types (e.g., spent solvents, electro-
plating baths, still bottoms, etc.}. The Agency collected and evaluated
discharge data for 165 selected hazardous constituents, Because of data

i,

limitations, the analysis provides more extensive estimates for loadings of
priority hazardous constituents {(1i.e., those hazardous constituents that also
are considered Clean Water Act priority pollutants) rather than nonpriority
hazardous constituents. Generic hazardous wastes can include both priority
and nonpriority hazardous constituents, More comprehensive assessment of
hazardous waste discharges, then, is heavily dependent on the collection of
additional data on discharges of nonpriority hazardous constituents to POTWS.

EPA was able to develop more détai]ed information on hazardous wastes,
constituents, and management practices for the organic chemicals industry,




using the O0ffice of Solid Waste's Industry Studies Data Base (ISDB). DSS
estimates of the quantity of hazardous waste constituents produced by the
organic chemicals industry (and ultimately disposed to sewers) focused on the
quantities of hazardous materials generated at the actual production process
as its point of measurement. This method of estimating the quantities of
hazardous wastes is significantly different from traditional methods of
measurement used in the RCRA program, which consider not only the quantity of
hazardous waste generated in the production process, but also account for any
mixing of hazardous waste with nonhazardous materials as a result of their
treatment, storage, and disposal. Nevertheless, use of a point of production
approach for the DSS represented a valid methodology for the development and
interpretation of constituent-specific data,

Furthermore, there is a fundamental lack of knowledge on the behavior and
effects associated with many hazardous constituents. In particular, little is»
known about ground water contamination as a result of exfiltration from POTW
systems or air emissions due to industrial discharges to sewers. Projections
based on best professional judgments were used to overcome inadequate data
where some information existed. Otherwise, gaps are documented to help guide

future research.

The DSS report presents findings on the types, sources, and quantities of ’u°
hazardous wastes discharged to sewers., The fate of hazardous constituents in
POTW systems is examined and environmental effects are analyzed. The adequacy

of existing government controls is evaluated. Major findings and recommenda-
tions in each of these areas are discussed below.

o Overview of Sources, Types, and Quantities of Hazardous Constituents
Discharged to Sewers

The DSS source assessment evaluated discharge data for 47 industrial
categories and the residential sector, and identified approximately
160,000 industrial and commercial facilities discharging wastes that
contain hazardous constituents. Together, these facilities discharge
an estimated 3,200 miilion gallons per day of process wastewater,
constituting approximately 12 percent of total POTW flow. The 30
setected consent decree industries discharge 62,000 metric tons per

year of the hazardous metal constituents at raw discharge levels, and
3,300 metric tons per year of the hazardous metal constituents,
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assuming full PSES reductions., With full fmplementation and enforce-
ment, categorical standards should produce a 94 percent reduction in
metal constituent loadings from the consent decree industries,

These same ‘industries discharge between 37,000 and 52,000 metric tons
‘per year of the priority organic constituents at raw discharge levels,
and approximately EU,UUE metric tons per year of these constituents,
assuming implementation of existing and proposed PSES standards, At
projected PSES control levels, categorical standards will provide
reductions in organic constituent loadings of between 47 and 60
percent, Relative contributions of metal and priority organic
constituents from the residential sector will increase significantly
following PSES implementation,

¢ Discharge of Nonpriority RCRA Constituents to POTWs

EPA currently lacks the data necessary to estimate fully the loadings
of nonpriority RCRA constituents from most industrial categories,
Still, the ISDB contains substantial nonpriority constituent data for
the four organic chemicals industrial categories,

Based on ISDB, raw loadings to POTWs of nonpriority hazardous con=
stituents are estimated to be approximately 64,000 metric tons per
year, of which only 736 metric tons constitute nonpriority metals.
This analysis indicates that the major organics industries discharge

“ap roximately 2.5 kilograms of nonpriority constituents for each
kilogram of priority constituents. Information collected from a
variety of data sources guggests that nonpriority constituents also
are discharged in significant quantities by numerous other industries.

”Even if extensive loadings information existed, there is a lack of
technical data necessary to determine fate and effects of these
compounds, Before EPA can effectively regulate any of these
compounds, it will be necessary to improve our knowiedge of the
sources, quantities, and impacts of these constituents.

¢ Discharge of Solvents and Other Common Organics to POTWs

Certain priority organics, especially chlorinated solvents, aromatic
hydrocarbons, and phthalate esters, frequently are detected in POTW
influent wastewaters, Nonpriority organic solvents, such as xylene,
methyl ethyl ketone, acetone, ethyl acetate, methanol, and others also
are projected to be common constituents of POTW wastewaters. The
prevalence of these organic compounds in POTW wastewater raises
concerns _gbout potential effects on human health, the environment, and
POTW operations when discharged to sewers,

Solvents may be discharged by a broad range of industrial categories,
Consequently, any regulatory strategy to develop and implement solvent
controls must adequately reflect the number and variety of possible
sources of solvent wastes.




# Pollutant Fate Within POTW Treatment Systems

Assuming a fully acclimated biological treatment system, EPA estimates
that 92 percent of all pollutants are removed by POTWs from discharges
to surface waters, Under this scenario, 14 percent of all pollutants
are air-stripped, 16 percent are removed to sludge, 62 percent are
biodegraded, while 8 percent pass through to receiving waters., Assum-
ing unacclimated POTW treatment, an estimated 82 percent of all pol-
lutants are removed by POTWs from discharges to surface waters, Under
this second scenario, 25 percent of all pollutants are air-stripped,
14 percent are removed to sludge, 43 percent are biodegraded, while 18
percent pass through to receiving waters, As indicated by these
projections, the degree of biological acclimation in POTW treatment
‘units may significantly affect overall POTW removal efficiencies, as
well as pollutant fate within treatment systems. Generally, as system
acclimation decreases, POTW removal efficiencies tend to decrease,
while pollutant quantities air-stripped tend to increase due to
reductions in competing processes, such as biodegradation. Without
additional information on wastewater discharge patterns and biological
acclimation rates, EPA cannot at this time determine which treatment
scenario is more representative of actual treatment conditions at
POTWs accepting industrial wastewater.

o Evaluation of the Fate and Effects of Hazardous Waste Discharges

The analysis of the fate and effects of DSS pollutant discharges to
POTWs shows clearly that environmental degradation can occur as a
result of these discharges. However, quantitative estimates of these
effects are hampered by a lack of environmental criteria and a lack of
available data, There are four significant pollutant fates within
POTW treatment systems, including air-stripping, adsorption to sludge,
biodegradation, and pass through to receiving waters, An estimated
total annual loading of 92 million kilograms of hazardous pollutants
enter POTWs nationwide, While these loadings are important, findings
on sludge and water quality impacts show that the significant effects
are assocfated with the toxicity and characteristics of specific
pollutants and not just the quantities of pollutants entering the
egnvironment.

¢ Adequacy of Existing Government Controls on the Discharge of Hazardous
Wastes to Sewers

Substantial amounts of hazardous waste constituents have been
regulated, and sufficient authorities do exist under CWA and RCRA to
control the known impacts associated with the discharge of hazardous
wastes to sewers. This finding supports retention of the DSE at the
present time, recognizing the logic of RCRA's reliance on CWA's
pretreatment program for regulation of the discharge of aqueous
hazardous wastes to sewers., At the same time, deficiencies exist in
Federal pretreatment standards and weaknesses in local pretreatment ))

programs that could be improved, under existing authorities, to better
protect human health and the environment.
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A basic lack of information on releases of hazardous wastes to ground
water and air from POTWs requires that further study be undertaken
prior to completion of the assessment of the need for additional
regulatory controls. These potential impacts may require increased
reliance on RCRA and/or other statutes to fill gaps in protection
afforded by the provisions of the CWA.

Recommendations

The following four recommendations for improving controls on hazardous
waste discharges to sewers have been derived from the findings of the
Domestic Sewage Study:

- HAdditional research, data collection, and analysis are necessary to
fill information gaps on sources and quantities of hazardous
astes, their fate and effects in POTW systems and the environment,
nd the design of any additional regulatory controls which might be
necessary.

- Improvements can be made to Federal categorical standards and local
pretreatment controls to enhance control of hazardous wastes
discharged to sewers.

- EPA should emphasize improvement of controls on hazardous wastes
through ongoing implementation of water programs. This will
require coordination with the water quality program, sludge
management program, and enforcement programs,

- RCRA, CERCLA, and CAA should be considered along with CWA to

control hazardous waste discharges and/or receiving POTWs if the
recommended additional studies indicate problems,
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1. INTROBUCTION

This report presents the results of the Domestic Sewage Study, a study
conducted by the U.S. Environmental Protection Agency (EPA} in response to a
specific Congressional mandate in the Hazardous and Solid Waste Amendments
(HSWA) of 1984. These amendments to the Resource Conservation and Recovery
Act (RCRA) added Section 3018(a), which required that:

The Administrator shall, not later than 15 months after the date of
enactment of the Hazardous and Solid Waste Amendments of 1984,
submit a report to the Congress concerning those substances
identified or listed under section 3001 which are not regulated
under this subtitle by reason of the exclusion for mixtures of
domestic sewage and other wastes that pass through a sewer system to
a publicly owned treatment works. Such report shall include the
types, size and number of generators which dispose of such sub-
stances in this manner, the types and quantities disposed of in this
manner, and the identification of significant generators, wastes,
and waste constituents not regulated under existing Federal law or
regulated in a manner sufficient to protect human health and the
environment. '

In response to this mandate, a study plan was prepared, circulated for
Agency-wide comment, and approved early in 1985, Project responsibility
resided with the Office of Solid Waste and Emergency Response (OSWER). OSWER
delegated lead responsibility to the Office of Water (OW) because of OW's
experience in performing similar analytical studies, such as the Regulatory
Impact Analysis of the General Pretreatment Regulations. An internal Agency
work group was established to provide advice and to review the report. In
additioh, Science Applications International Corporation (SAIC) provided
significant technical support. Technical work began in March 1985 and was
completed in October of that year,

1.1 PURPOSE

The purpose of the Domestic Sewage Study is to evaluate the impacts of
wastes discharged to local wastewater treatment plants as a result of the
Domestic Sewage Exclusion [specified in Section 1004(27) of RCRA and codified
in 40 éFR 261.4{a)(1)]. Under Section 1004(27) of RCRA, solid or dissolved
material in domestic sewage is not, by definition, a "solid waste" and, as a
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corollary, cannot be considered a "hazardous waste." Therefore, this matef1a?
is exempt from RCRA regulation, In codifying this statutory provision,
Section 261.4(a)(1) of 40 CFR provides that "any mixture of domestic sewage
and other wastes that passes through a sewer system to a publicly owned
treatment works for treatment” is similarly not a solid waste,

Thus, the Domestic Sewage Exclusion (DSE) means that a hazardous waste,
when mixed with domestic sewage (hereinafter referred to as DSE waste), is no
longer considered a solid waste and consequently, no longer considered
hazardous by definition., The premise behind the DSE 1s that it 1is unnecessary
(and redundant) to subject hazardous wastes mixed with domestic sewage to RCRA
management requirements since these DSE wastes would receive the benefits of
treatment offered by publicly owned treatment works (POTWs) and be regulated
under Clean Water Act programs, such as the National Pretreatment Program.

1.1.1 Statutory Mandate

The statutory language in Section 3018(a) identified three basic areas of
interest to be addressed in the_Domestic Sewage Study:

o Types, size, and number of generators that dispose of wastes pursuant
to the DSE
o Types and quantities of wastes disposed of under the DSE

~—— ¢ Significant generators, wastes, and constituents not sufficiently
regulated to protectand the environment.

Interest in these three issues stems from Congressional concern that the
DSE may be a significant loophole in RCRA. EPA stated in the Preamble to the
1980 RCRA regulations that, while the National Pretreatment Program should
ensure that environmental problems did not occur as a result of the DSE, the
Agency's action to continue the exclusion was not based on any formal deter-
minations about the health and environmental risks of such wastes in sewers,
Instead, EPA acknowledged that maintenance of the DSE was based solely on
Congressional intent. Congress, by requiring EPA to conduct the NDomestic
Sewage Study, clearly has directed the Agency to revisit this issue.
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1.1.2 Legislétive History

Analysis of the legislative history of the HSWA indicates that Congress
was interested particularly in having EPA evaluate the efficacy of thé
interaction between the Nation's hazardous waste management and pretreatment
programs, Congressman Molinari (R.N.Y.), the sponsor of the amendment adding
Section 3018, characterized the Domestic Sewage Study as an effort:

«»+ Quantifying, as accurately as possible, the nature and scope of
hazardous waste disposal into domestic sewers, including the types
of wastes and wastestreams; the extent to which the exclusion is
Justified and should be modified or eliminated; and the adequacy of
pretreatment as a means of dealing with this probTém (emphasis
added).”’

Congressman Molinari further clarified the intent behind the study by saying
that:

is to identify @aps)currently in RCRA which ~——m—
may threaten{public_health) and the environment. My amendment would ———
simply require EPA to review the discharge of hazardous wastes

listed under RCRA and estimate the scope of hazardous waste cur-

rently exempt from regulation....If the receiving publicly owned

treatment plants can handle the waste in a manner which adequately

protects human health and the environmeTy, then regulatory change

will not be necessary (emphasis added)!

1.2 REGULATORY AND ENVIRONMENTAL BACKGROUND FOR THE DOMESTIC SEWAGE STUDY

(DSS)

Because the DSE occurs at the intersection of two major environmental
programs ~-- RCRA and the Clean Water Act (CWA), its regulatory and environ-
mental impacts are both extensive and complex. To understand these impacts,
it is important first to understand key RCRA and CWA features relevant to the
DSS. Table 1-1 summarizes and compares the RCRA and pretreatment programs.
The following sections present an overview of each program in terms of
regulatory approaches, affected regulatory communities, and environmental
concerns, and highlight the differences between the programs, More detailed
information on these programs is found in Chapter 6 of this report,
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PROGRAM AREA

PARTIES
REGULATED

POLLUTANTS/
MATERIALS
REGULATED

CONTROL
AUTHORITIES

TYPE OF
STANDARDS
EMPLOYED

TABLE 1-1.

COMPARISON OF MAJOR COMPONENTS OF THE RCRA

AND PRETREATMENT PROGRAMS

PRETREATMENT

14,000 categorical industries
{covering 22 industrial
categories)

Unknown number of noncategorical
Industrial users

1,463 POTWs (comprising 80
percent of National POTW flow)
required to develop Federal
programs

A1l other POTWs

126 priority pollutants (metals
and toxic organics)

Nonconventional pollutants

Pollutants regulated by
prohibited discharge standards
that may cause:

Fire or explosion
Corrosion {pH <5)
Obstruction
Interference

Heat

Pass through

Any other pellutant covered by
local limits

EPA HQ

EPA Regions

21 States have approved programs

1,278 POTWs have approved

programs

Categorical standards:

- Numerical 1imtts for selected
126 pollutants and
nonconventionals

- Technology-based :

- Production- or concentration-
based

Local limits:

- Numerical and absolute
prohibitions

General and specific prohibitions
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RCRA

56,000 HW generators {generators
<1000 kg/mo exempted)

12,500 HW transporters

4,800 HW treatment, storage, and
disposal facilities (TSDFs)

Characteristic wastes that
exhibit one or more of the
following:

Ignitability
Corrosivity
Reactivity

EP Toxicity

Listed Wastes - covering
characteristic wastes, acute
hazardous wastes, and toxic
wastes (pollutants covered
include App. VIII 375 hazardous
constituents)

EPA HQ
EPA Regions

13 States have interim
authorization

33 States have pre-HWSA final
authorization

Standards for generators and
transporters are concerned
principally with handling waste
analysis and manifesting

TSDFs are subject to a variety of
operational and design standards




PROGRAM AREA

"PERMITTING
MECHANISMS

RECORDKEEPING/
REPORTING
REQUIREMENTS

INSPECTIONS AND
SAMPLING

TABLE 1-1. COMPARISON OF MAJOR COMPONENTS OF THE RCRA
AND PRETREATMENT PROGRAMS {Continued)

PRETREATMENT

¢ IUs discharging to about 1,500
pretreatment PQTWs controlled by
"permit, contract, order or
similar means"

e Other IUs may be permitted by
States, although no explicit
regulations currently exist

¢ POTWs regulated by Federal or
State NPDES permits

o POTWs:

- Industrial Waste Survey - to
ident1fy IUs, pollutants, name,
address

- Discharge Monitoring Reports -
a NPDES reporting requirement

- POTW Annual Report - annual
summary of pretreatment
activities

e [Us:

- IWS response

- Permit application

- Baseline Monitoring Report
{within 180 days of cat, std,
effective date)

- Compliance Date Report (within
90 days of compliance date for
cat. std.)

- Self-monitoring reports

- Sluy load notifications

o Federal/State Inspections:

- Compliance Sampling Inspections

- Compliance Evaluation
Inspactions

~ Compliance Biomonitoring
Inspections

- pPerformance Audit Inspections

- Pretreatment program audgits

- NPDES self-monitoring
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RCRA

® TSDFs regulated by a two-phase
permitting system - Part A and
Part B permits

¢ Permits-by-ruie for certain
disposal practices, including HW
treatment at POTWs

® Generators:

Notify EPA - to obtain I,D. No.
- Maintain waste analysis records
- Maintain manifasts for 3 years
- Submit Biennial Report -

covering generating activities
- Submit Exceptions Report - when
manifest not recelved

® Transporters:

- Notify EPA for 1.0. number
- Comply with manifesting
regulations

o TSDFs:

- Notify EPA for [.D. number

- Comply with manifesting
regulations

~ Maintain waste analysis records

- Maintain operating records

- Submit Biennial Report on
wastes received, generators,
methods of treatment, storage,
etc.

e Federal Inspections - primary
agent for RCRA enforcement

¢ State Inspections - compliance
evaluation program




PROGRAM AREA

INSPECTIONS AND
SAMPLING
(Continued)

ENFORCEMENT

TABLE 1-1.

COMPARISON OF MAJOR COMPONENTS OF THE RCRA

AND PRETREATMENT PROGRAMS (Continued)

PRETREATMENT
¢ POTW Compliance Monitoring

- Routine industrial demand
monitoring

- Compliance menitoring

- U seif-monitoring

¢ Federal/State [U monitoring
{backup compliance sampling of
IUs)

¢ Federal Authority:

- Civil penalties up to
$10,000/day per violation

- Criminal fines up to
$25,000/day and/or imprisonment
up to 1 year per violation

- Civil remedies

o State Authority:
- Civil penalties up to
$5,000/day per violatien
- Criminal fines up to
$10,000/day per violation
e POTW's Authority:
. Typita] penalties range from

$100 to $1,000/day
- Also emergency relief
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RCRA

o Federal Authority:

- Civil penalties up to
$25,000/day

- Criminal fines up to $25,000
{$50,000)/day depending on type
and up to 1-2 years
imprisonment

- Knowing endangerment - criminal
finas up to $250,000 and
imprisonment for 2-5 years

® State Authority:

- Interim Authorization - civil
or ¢criminal up to $71,000/day

- Final Authorization - civil up
to §10,000/day per violation
and criminal up to $10,000/day
per violation and at lTeast 6
months imprisonment.




1.2.1 The RCRA Program

Hazardous waste manayement under RCRA often has been characterized as
“cradle to yrave" management. A firm generating solid wastes is required to
determine if such waste is hazardous (either a waste listed as hazardous by
EPA or which exhibits certain hazardous characteristics). Any generator of a
hazardous waste must notify EPA. 1If the generator chooses to move the waste
offsite for treatment or disposal, a paperwork trail {manifesting) must be
maintained by the yenerator, transporter, and the receiving treatment,
storage, or disposal facility (TSDF). Any wastes shipped offsite to be
treated, stored, or disposed of must be sent to an authorized hazardous waste
management facility, such as a secure landfill, treatment unit, or land
disposal facility. Wastes managed onsite (e.g., in wastewater treatment
units, incinerators, or surface impoundments), like those shipped offsite,
must be handled according to specific management and technical requirements in
RCRA. As shown in Table 1-1, there are approximately 56,000 generators and
4,800 TSDFs subject to RCRA.

1.2.2 The National Pretreatment Program

In contrast to RCRA, the National Pretreatment Program under the CWA has
a different charge -~ the control of industrial wastewater discharges to the
Nation's sewers. There are approximately 15,000 POTWs that treat domestic,
nonresidential, and industrial wastewaters in the United States. While key
provisions of the National Pretreatment Program apply to all POTWs,
approximately 1,500 of these POTWs are required by the General Pretreatment
Regulations {40 CFR 403) to have Federally apprerd local pretreatment
programs, These facilities treat 82 percent of all industrial wastewater
discharged to POTWs and over 90 percent of wastewater from industries subject
to National categorical pretreatment standards (described below).

These POTWs must develop pretreatment programs because they meet one of
the following criteria:
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e Design flow greater than five million gallons per day (mgd)

e Desiyn flow of less than five mgd, but receive nondomestic wastes that
have caused treatment plant upsets, contaminated sludge, or violated
permit Timits.

A local pretreatment program is designed to achieve four basic objectives:

(1) to prevent pass through; (2) to prevent plant interference; (3) to prevent
sludge contamination; and (4) to protect worker health/safety. To date, 1,278
POTWs have received EPA approval of their pretreatment programs.

The General Pretreatment Regulations establish two types of Federal
standards to control toxic wastewater discharges from IUs into treatment
plants: (1) prohibited discharge standards, and (2) categorical pretreatment
standards. Prohibited discharge standards apply to all industrial and
commercial establishments connected to all POTWs Nationwide. They prohibit
discharges that are flammable, explosive, or corrosive; obstruct flow; upset
treatment processes; or increase temperature. These standards are
particularly relevant to control the discharge of DSE wastes.

Categorical pretreatment standards originaily were to be issued for 34
specific industrial cateyories and 129 pollutants. EPA subsequently exempted
several industries and pollutants from regulation. Currently, categorical
standards apply to 22 specific industrial cateyories and cover 126 priority
pollutants. These EPA-developed, industry-specific performance standards are
applicable to regulated firms no matter where they are located in the country.
EPA estimates that roughly 14,000 IUs nationally are subject to categorical
pretreatment standards.

RCRA and pretreatment overlap because many of these categorical IUs alse
may be RCRA generators. For example, the laryest industrial category subject
to pretreatment standards is the metal finishing industry. At the same time,
plating sludges from the metal finishing industry are a listed hazardous waste
under RCRA.
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The pretreatment regulations also require that POTWs develop pollutant-
specific local limits to implement general prohibitions against pass through,
ihterference, and sludge contamination, as well as the specific prohibitions
identified in the prohibited discharge standards. Local limits apply to
affected IUs in the POTW's service area.’

1.2.3 Comparison of RCRA and Pretreatment

Three major differences are apparent between the RCRA and pretreatment
programs, First, the two programs regulate poliutant discharges to different
environmental media. CWA protects the Nation's waters. To provide this
protection, the National Pretreatment Program regulates toxic pollutants in
wastewater and sludge. RCRA focuses on hazardous wastes in all environmental
media -- not only in wastewater and sludge, but aiso in ground water and air.

In addition to the pretreatment program, other statutes could potentially
minimize risks from the disposal of DSE wastes. The Clean Air Act (CAA),
Occupational Health and Safety Act (OHSA), the Safe Drinking Water. Act (SDWA),
and the Comprehensive Environmental Response, Compensation, and Liability Act
{CERCLA) may operate to prevent harm to health and the environment. These
statutes -are discussed in Chapter 6.

A second major difference between the RCRA and pretreatment programs is
the types of substances chosen for regulation -- toxic pollutants versus
hazardous wastes, Federal pretreatment standards are aimed primarily at the
control of 126 toxic pollutants. Although the pretreatment program emphasizes
these pollutants, EPA has established standards for other pollutants as well,
Further, municipalities can regulate additional pollutants through local
limits and prohibited discharge standards. In order to do so, a municipality
must engage in an analytical process to identify additional pollutants that
may interfere with plant operations, contaminate sludge, or pass through the
treatment system. To date, however, POTWs have not concentrated on hazardous
wastes,

RCRA, on the other hand, is oriented toward hazardous wastes., Wastes may
be deemed hazardous if they possess certain characteristics or if they have
been specifically listed by EPA, Listed wastes may contain one or more of 375
hazardous constituents. |
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The third difference between RCRA and pretreatment is in Federal
responsibilities. In the former proyram, the Federal government retains a
much greater role in standards deVéIOpment, inspections, and enforcement.
States can receive RCRA program approval, but EPA continues to assert a
pervasive oversight role. RCRA places no responsibilities at the local level.
The pretreatment program, on the other hand, relies heavily on localities to
be principal actors in standard setting, inspections, and enforcement, making
use of POTW expertise on local conditions, EPA and approved States also may
exercise review and pretreatment oversight functions, but their involvement is
not intended to be as uniformly direct as in the RCRA proyram.

One last factor affects the interaction between RCRA and pretreatment,
namely the respective timing of the development and implementation of these
programs, RCRA was passed by Congress in 1976 and its key implementing
regulations were promu]gated from 1980-1982. The major thrust of toxics
control under the National Pretreatment Program was established in the CWA
Amendments of 1977; the General Pretreatment Regulations became final in
January 1981. The development of these programs basically has been
simultaneous. Thus, there has been Tittle time to observe, analyze, and
respond in formulating pretreatment controls that address problems caused by
DSt wastes.' This factor yives $pecial relevance to the DSS,

1.2.4 Potential Environmental Impacts Associated with DSE Wastes

Conyress expressed specific concern that existing regulatory controls.on
DSE wastes may not adequately protect human health and the enviromment. As
indicated in Figure 1-1, the POTW receiving environment is quite broad and
impacts associated with DSE wastes potentially could affect all media. The
DSS identified six major impacts:

o Water Pollution - which can occur as a result of improper POTW
operation and maintenance, It also can occur as a result of IU
discharges that bypass, pass through, or upset the treatment plant,

o Sludge Contamination - which can occur if IUs fail to remove
polTutants of concern from their discharges, As a result, the
municipality may be limited in its disposal options,
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o Air Pollution - which can occur from volatilization in the collection
system or at the PUTW, or through incineration of sludges.

@ Worker Health and Safety - which can be jeopardized by industrial
discharges that result in explosions and worker exposure to toxics in
the wastewater, fumes, or sludge.

e Qverall POTW Operation -~ which may be adversely affected due to upset
and interference problems caused by industrial discharges.

e Ground Water Pollution - which may occur due to POTW sewer
exfiltration and Tedchate from POTW sludge.

1.3 METHODOLOGY FOR THE DOMESTIC SEWAGE STUDY

EPA's approach to conducting the DSS followed directly from the language
of Section 3018(a). Three goals were established for the Agency's work:

¢ (etermine sources and amounts of hazardous waste being discharyed to
municipal sewage collection systems.

o Determine effects of hazardous waste discharges on POTWs, human
health, and the environment,

e Evaluate current methods for the control of hazardous waste discharged
to municipal sewage systems at the Federal, State, and local levels.

1.3.1 Data Sources

In light of the time and resources available for the study, EPA had to
rely as much as possible on previously collected information and included
limited sampling and analysis data. Moreover, since Congressional interest
centered on a National evaluation rather than site-specific characterizations,
emphasis was given to the use of comprehensive National environmental data
bases. Guided by these considerations, EPA established a two~phased approach
to the study. In Phase 1 of the study (from March to June 1985), intensive
data coliection and analysis gccurred in grder to judye the adequacy of
existing information and to design effective methods of analyzing data. Phase
II (from July to October 1985) consisted of interpretation of the information
collected,
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In Phase 1, major existing data bases available in the Office of Solid
Waste {OSW) and the Office of Water were reviewed in detail. Table 1-2 lists
these 13 principal data sources, To supplement data available from OSW and
OW, several State, local, and industrial data sources were explored and used.
Selected States, EPA Regions, and municipa]ities were contacted for informa-
tion on hazardous waste discharges to PQTWs. Permit files also were examined
and baseline monitoring reports from categorical IUs were analyzed, In addi-
tion, spills and enforcement information was solicited. Finally, data from
major pretreatment cities were provided by the Association of Metropolitan
Sewerage Agencies (AMSA), which conducted a survey of its membership on
hazardous waste issues,

A1l of these data sources -- both National and site-specific -- were
evaluated, both for their relevance to specific study questions and their
accessibility. Table 1«3 shows this evaiuation of major data sources. The
two most complete sources for data were the Industry Studies Data Base {ISDB)
and the Industrial Technology Division (ITD) organic chemicals/pesticides data
bases,

1.3.2 Availability of Data

In Phase 1 of the study, several data characteristics were identified.
First, much of the available data were specific to different media (either
water or hazardous waste, but not both). Although RCRA and water data bases
contained extensive information on sources, wastestreams, management prac-
tices, fate, and effects relevant to their respective regulatory mandates,
this information could not be extended further. For example, ITD's data,
while containing excellent information on concentrations of constituents in
wastewaters, were largely restricted to the 126 priority pollutants and the
categorical industries. Information on soiid wastes and hazardous waste
generation, nonpriority pollutants, and Tess traditional industries generally
was not available from water data sources, either Nationally or locally.
Conversely, hazardous waste data rarely contained constituent-specific
information (i.e., poilutant concentrations) and were much less rigorous when
water-related disposal practices were involved (e.g., discharge to sewers or
rivers). Thus, one of the methodological challenges, confronted throughout
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TABLE 1-2. PRINCIPAL DATA SOURCES USED IN THE STUDY

Office of Solid Waste Data

ISDB - a large data base characterizing residuals from organic
chemicals and related industries

Damage Incidents Data Base - a nationwide compilation of hazardous
waste mismanagement incidents

Hazardous Waste Data Management System - a targe data base tracking
permit, compliance, and enforcement status of RCRA facilities

National Survey of Hazardous Waste Generators and Treatment,
Storage, and Disposal Facilities - a survey containing waste
characteristic, quantity, and cost data on generators and TSDFs

Small Quantity Generator (SQG) Survey - a data base‘profiTing SQGs,
management practices, and quantities :
Constituent Hazard Classification System - a chemical effects data
base associated with ISDB

Delisting Petitions Status Matrix System - an automated compilation
of delisting petitions with informatfon on wastestreams.

Office of Water Data

Existing ITD Data Bases and Monitoring and Data Support Division
(MDSD) Summary Sheets - survey and sampling results for regulated
and unregulated pollutants associated with development of water
regulations

The 40 POTW Study Data - comprehensive POTW toxics sampling results
at 40 municipalities

Other Municipal Wastewater Sampling Studies, including the 4 City,
25 City, 30 Day, Combined Sewer Overflow and Seattle Metro
Pretreatment Toxicant Study

Pretreatment Regulatory Impact Analysis {RIA) Data - a data base
assembled to evaluate the effectiveness of the National
Pretrcatment Program.

Paragraph 4{c) Studies - containing data identifying municipal
nonpriority organic chemicals in industrial wastewaters

NEEDS Data Base - the Construction Grants data base containing
survey profile information on POTWs,
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the DSS, was the selective merging of discrete data bases across programs to
arrive at meaningful National estimates,

A second consideration that affected this study was the lack of sampling
and analytical data on many of the wastes and compounds being studied. Data
on many of the organic compounds that may be hazardous and present in
muni¢ipal and industrial influents or effluents simply were not availahle,
This may, in part, be explained by the media-specific obientation of the data
bases discussed above. Likewise, the complexity, expense, and reliability of
analytical -procedures also hinder efforts to detect and quantify the presence
of these substances.

A final consideration of the DSS, which particularly influenced the
methods and results of the fate and effects work, relates to a fundamental
lack of knowledge on the behavior and impacts of many hazardous constituents,
For exampie, 1ittle empirical data exist on the volatilization of toxic
organic compounds in POTW collection systems and treatment works., Similarly,
critical information on the basic kinetics of these compounds in treatment and
receiving environments has not yat been developed. In addition, a study of
the phenomenon of sewer exfiltration and its impacts on ground water has yet
to be undertaken. Thus, information central to a complete resolution of the
adequacy of controls on DSE wastes was lacking.

1.3.3 Central Study Approaches

These three considerations influenced EPA's approach to the study. In
view of these considerations, it was decided that the most appropriate
approach would be a traditional poltutant impact study. However, the DSS
would cover more poilutants, more industrial sources of hazardous discharges,
and more environmental effects than typically considered by the Agency. One
hundred and sixty-five pollutants were selected for the study from the
universe of about 400 hazardous/toxic pollutants., Chapter 2 explains the
methods followed to choose these pollutants, More industrial sources were
included, such as waste oil recyclers, hazardous waste landfills, Superfund
sites, and small quantity generators. In fact, the study examined 47 indus-
trial categories, 13 more than the 34 categorical industries historically
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considered in EPA's water regulatory evaluations. In addition, in order to
petter integrate OSW and OW data bases, a different industrial categorization
was developed. Both the industries and the subcategorization scheme used in
the study are discussed in Chapter 3. Finally, efforts were made to examine
the impacts of DSE wastes on ground water and air (see Chapters 4 and 5).

When data were lacking in any of these areas, it was handled in one of °
two ways. One way was simply to document the current state of knowledge and
additional lines of inquiry necessary. Such findings, in and of themselves,
"should be useful to the Agency and Congress in assigning priorities for future
research,

The second way to handle lack of data was to employ, wherever possible,
theoretical work or best professional judgments to overcome data gaps. Thus,
pilot studies and basic research and engineering evaluations by the Water
Environmental Research Laboratory in Cincinnati (0ffice of Research and
Development) were used to produce estimates of the allocation of DSE wastes to
the various receiving environments -~ air, water, sludge, etc., In addition,
since few criteria (e.g., water quality criteria or air toxics standards) are
in place to judge the impacts of releases of hazardous wastes, secondary
measures were used to allow for an intuitive assessment of the pathways and
the potential for deleterious effects. Examples of these measures include the
magnitude of mass released to the environment, ranges in concentrations of
releases, proximity to sensitive receptors (e.g., proximity to drinking water
intakes) and the number of facilities that may cause a particular problem,

Although the three considerations discussed above shaped the study's
approach, the basic objectives -- to determine the types, quantities, and
sources of hazardous wastes discharged to sewers and the adequacy of existing
controls -- never varied, Chapters 2 through 6 provide more detajled infor-
mation on the specific methods and data sources used to select pollutants for
study, and to perform the industrial, fate, effects, and regulatory analyses,
A bibliography of the principal data sources used in the DSS appears at the

end of this report.
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1.4 REPORT ORGANIZATION

The remainder of this Domestic Sewage Study report consists of six
chapters that parallel the statutory interests expressed by Congress in
Section 3018(a) of RCRA. The purpose and summary of each chapter is outlined
below,

e (hapter 2 - DESCRIPTION OF HAZARDOUS WASTES AND POLLUTANTS STUDIED:
discusses the pollutant-specific approach and the reasons for
selecting 165 pollutants to study.

e Chapter 3 - TYPES, QUANTITIES, AND SOURCES OF HAZARDOUS WASTES
DISCHARGED TO POTWS: presents the methods, data sources, and findings
of the characterization of the types, quantities, and sources of
hazardous wastes discharged to sewers; includes an analysis of
categorical industries, major organics dischargers, other potential
sources, and a production/use profile of hazardous wastes,

o Chapter 4 - FATE OF HAZARDOUS WASTES AND POLLUTANTS IN POTW COLLECTION
SYSTEM AND TREATMENT WORKS: summarizes methods, data sources, and
findings on the fate of hazardous wastes and pollutants in POTW
collection and treatment systems; emphasizes state of knowledge on
pollutant fate and concentrates on volatilization and exfiltration in
coliection system and -pass through, biodegradation, volatilization,
and sludge adsorption in treatment works; also considers potential for
POTW interference and ground water contam1nat10n as a result of
hazardous wastes in treatment works,

e Chapter 5 - EFFECTS OF HAZARDOUS WASTES DISCHARGED TO POTWS: assesses
the environmental effects of hazardous waste discharges to POTWs;
characterizes loadings to PQOTWs and the POTW receiving environment
generally; assesses the availability of criteria to gauge impacts;
contains discrete impacts analyses for surface and drinking waters,
air and worker health/safety, and land and ground water,

e Chapter 6 - EVALUATION OF GOVERNMENT CONTROLS ON HAZARDOUS WASTES
DISCHARGED TO SEWERS: explains in detai) the existing RCRA framework
under which DSE discharges occur as well as CWA and other statutory
measures to regulate these wastes; also evaluates the effectiveness of
pretreatment Nationally and locally in controlling these discharges.

¢ Chapter 7 - FINDINGS AND RECOMMENDATIONS: summarizes fﬁndings and
recommendations of the technical study,
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CHAPTER 2
DESCRIPTION OF HAZARDOUS WASTES

AND POLLUTANTS EVALUATED IN THE STUDY







2, DESCRIPTION OF HAZARDOUS WASTES AND POLLUTANTS
‘ EVALUATED IN THE STUDY

As discussed in Chapter 1, Section 3018 of RCRA required EPA to submit a
report identifying types, quantities, sources, and effects of hazardous wastes
discharged to POTWs under the Domestic Sewage Exclusion, Specificélly, this
provision called on the Agency to examine "substances identified or listed
under [RCRA] Section 3001l..." which are not regulated under RCRA due to the
domestic sewage exclusion (emphasis added). Section 3018(a) also required EPA
to identify “wastes and waste constituents not regulated under existing
Federal law or regulated in a manner sufficient to protect human health or the
environment" (emphasis added). This statutory language reflects Congressional
intent that the Domestic Sewage Study focus primarily on materials designated
as hazardous wastes and‘hazardous waste constituents under the RCRA program.

This chapter explains the study approach adopted to respond to the
statutory mandate. More specificdlly, it explains the methodology employed to
select representative-hazardous wastes/constituents for evaluation in the-
study, and discusses the study pollutants and their key characteristics,

2.1 METHODOLOGY FOR THE SELECTION OF DSS POLLUTANTS

At first glance, the effort to identify pollutants relevant to the study
may appear straightforward. However, three factors complicated this exercise:
(1} the complexity of the regulatory process by which a solid waste is
identified as hazardous; {2) the sheer number of potentially hazardous
constituents referred to in RCRA regulations; and (3) data base limitations,
This section outlines the regulatory intricacies of RCRA's waste identifi-
cation process, which influenced the waste selection effort. It also
discusses the need to adopt a pollutant-specific approach and the specific
criteria employed to select compounds. Section 2.2 describes pollutants
included in this study.

2.1.1 Regulatory Definition of Hazardous Wastes

Section 1004(5) of RCRA defines hazardous waste as "a solid waste, or
combination of solid wastes, which, because of its quantity, concentration, or
physical, chemical,.or infectious characteristics, may: ‘
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(A) cause, or significantly contribute to an increase in mortality or an
increase in serious irreversible, or incapacitating irreversible,
i11ness; or

(B) pose a substantial present or potential hazard to human health or
the environment when improperly treated, stored, transported, or
disposed of, or otherwise managed."

EPA has established two methods by which a solid waste may be determined
to be a hazardous .waste, First, if it exhibits one or more of four character-
istics, it is considered a characteristic waste under RCRA, Currently, the
four characteristics that qualify a material as a hazardous waste are:

Ignitability (40 CFR 261.21)

Corrosivity (40 CFR 261,22)

Reactivity (40 CFR 261.23)

Extraction Procedure (EP) Toxicity (40 CFR 261.24).

‘s & ® @

In each instance, the characteristic must be'demonstrableuas measured by a
standardized testing method or as determined by a generator's specific
knowledge of that solid waste. The Hazardous and Solid Waste Amendments of
1984 require EPA to reevaluate the EP-foxicity test and to develop other
hazardous waste characteristics,

Second, if the solid waste {or any part of it) is listed in 40 CFR
261,31-261.33, it is commonly called a listed waste in RCRA regufations. The
Agency 1ists classes or types of solid waste as hazardous waste where it has
reason to believe that individual wastes, within the class or type of waste,
are typically or frequently hazardous. The RCRA regulations establish four
lists:

¢ F-list -- hazardous waste from nonspecific sources, such as spent
cyanide plating baths from electroplating operations

e K-list -- hazardous waste from specific sources, such as leaded tank
bottoms from the petroleum refining industry

2-2




® P-list -- acutely hazardous commercial chem1ca1 products (including
off-specification species)

o U-list -- toxic chemical commercial products (including off-
specification species}.

To date, thé Agency has listed 27 hazardous'wastes from nonspecific sources on
the F-list in 40 CFR 261,31 and 82 hazardous wastes from specific sources on
the K-list in 40 CFR 261,32, The P- and U-lists include numerous commercial
chemical products or manufacturing intermediates that are constidered hazardous
wastes if discarded in pure or dilute form,

The hazardous constituents in Appendix VI]JI to 40 CFR 261 form one basis
for determining whether a specific pollutant is a )isted waste, A chemical is
included in Appendix VIII if it is shown, in reputable scientific studies, to
have toxic, carcinoyenic, mutagenic, or teratogenic effects on humans or other
life forms. Currértly, there are 383 chemicals in Appendix VIiI.® Although
Appendix VIII is one criterion for desighating a pollutant as hazardous, some
wastes appear on a list soler because they exhibit one or more of the
characteristics of a hazardous waste,

Two other RCRA provisions affect what material is considered hazardous
waste:

e The mixture rule, which states that any solid waste that is a mixture
of a hazardous waste and a solid waste also may be a hazardous waste.
In the case of a listed hazardous waste [see 40 CFR 261.3(a)(2)(iv)],
a waste mixture must be handled as a hazardous waste unless the
mixture is specifically delisted by the Agency. In the case of a
characteristic hazardous waste [see 40 CFR 261.3(a){(2){iii)], a waste
mixture need not be handled as a hazardous waste if it does not
exhibit any of the characteristics of hazardous waste.

® The treatment rule, which specifies that any hazardous waste that is
treated may remain a hazardous waste [see 40 CFR 261.3(c)(1)]. In the
case of a listed hazardous waste [see 40 CFR 261.3(d)(2)], a treated
hazardous waste remains a hazardous waste uniess it is specifically
delisted by the Agency. In the case of a characteristic hazardous
waste [see 40 CFR 261.3(d)(1)], the treated hazardous waste remains a
hazardous waste only if the waste continues, after treatment, to
exhibit any of the characteristics of hazardous waste, Residuals from
the treatment, storage, or disposal of listed or characteristic '
hazardous wastes are regulated in an analogous manner under RCRA
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regulations [see 40 CFR 261.3(c)(2) and 261.3{d)]. Treated hazardous
wastes discharged by point sources reguiated under Section 402 of the
Clean Water Act are not considered hazardous [see 40 CFR 261.4(a)(2)].

Although both characteristic and listed hazardous wastes are included in this
study, it is necessary to recognize that the mixture and treatment rules could
operate to alter technically the classification of some wastes as hazardous.

2.1.2 Rationale for Pollutant-Specific Study Approach

Recognizing these regulatory consideratibnﬁ, EPA faced -a very basic
decision; namely, deciding upon an approach to the study. Two approaches were
possible: the study could examine wastestreams and types (the subjects of
RCRA regulation) or the study could emphasize specific pollutants (the Clean
Water Act's focus). Based on an extensive evaluation of existing water and
hazardous waste data.sources, the pollutant-specific approach was chosen,
Thus,~ the study's approach was to evaluate mass loadings to POTWs of specific
pollutants and waste constituents {such as benzene, tetrachloroethylene, or
cyanide). The decision to use this approach derived from four specific
considerations: '

o Lack of data on types and quantities of generic RCRA wastes discharged
to POTWs '

e Availability of priority poliutant data for categorical industries in
the Office of Water .

e Uncertainty in the estimates of waste quantities due to the mixture/
treatment rules under RCRA

e Need for evaluation of the fate and effect of pollutants in POTW
collection and treatment systems,

Each consideration is discussed below.

2.1.2.1 Lack of Data on the Discharge of RCRA Wastes

Due to the widespread belief that the DSE provides a blanket exemption
from notification requirements, most generators have not notified EPA‘and
States of hazardous waste discharges to POTWS . Moreover, even where notifi-
cation has occurred,‘data generally have not been collected and organized, in
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Federal, State and local data bases, in a manner that allows effective
evaluation. Consequently, traditional notification data provide neither
'comprehensive nor representative information on types and quantities of
hazardous waste discharged to POTWs. Recognizing the considerable effect of
:the DSE on industry notification practices, Congress enacted Section 3018(d)
of the 1984 RCRA Amendments, which extends RCRA notification requirements to
generators discharging hazardous wastes to POTWs. This provision, however, has
not yet yielded significant data for use in the DSS.

| Difficulties in relating RCRA data to this study are somewhat heightened
by ‘the lack of data on concentrations of specific waste constituents in RCRA
wastes. While the extent of waste sampling has increésed, many available RCRA
background and 1isting documents contain minimal data on constituent concenQ
trations of ]isied wastes, Without these daté, generic waste loadings {e.g.,
degreasing solvents, eléctrqp]ating bath solutions) could not be reqdity.
convé}%ed to loadings of specific pollutants (e.g.; tetrachloroethylene,
cyanide). Data on pollutant loadings are .essential for the proper evaluation
of pollutant fate and effect within POTHW systems and the feceiving
environment.

Notwithstanding the limitations of the RCRA data sources as they relate
to the DSE, some RCRA data bases did provide useful information on the
'dfscharge'of RCRA characteristic and listed wastes to sewers. Where this type
of data exists (such as in the Industry Studies Data Base and the Small
Quantity Generator Data Base}, pertinent data are presented in this report.

2.1.2.2 Availability of Priority Pollutant Data

_ As part of the 1976 Consent Decree between EPA and the Natural Resources
Defense Council, EPA agreed to promulgate technology-based standards for 65
toxic compounds or classes of toxic compounds for 34 categories of industry.
One hundred and twenty-nine priority pollutants subsequently were selected by
EPA from the oriyinal 65 compounds. The number of priority pollutants was

" later reduced to 126 when three of the original 129 pollutants were removed
from consideration, Section 2,1.3.4 provides further background on these
priority pollutants,
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Because of this Consent Decree, the Office of Water began a thorough
examination of the priority pollutants and the industries that discharge them,
The Office of Water's Industrial Technology Division (formerly the Effluent |
Guidelines Division) undertook extensive surveys and sampling to compile
information on these pollutants and industries. The availability of such
detailed and comprehensive priority pollutant data was another reason that the
pollutant-specific approach was adopted.

2.1.2.3 Uncertainty Relating to RCRA Mixture/Treatment Rules .

Efforts to quantify POTW Joadings of RCRA wastes.'both listed and
characteristic, are greatiy complicated by the uncertain application of RCRA
mixture/treatment rules to industrial user practices, As mentioned earlier,
under the mixture rule, a listed waste that is diluted remains a listed waste.
Accordingly, where a wastewater ‘contains a listed waste, the entire wastewater
becomes a l1isted hazardous waste. Because process wastewaters are often mixer
with highévolume nonprocess wastewaters (e.g.,'cooling water, sanitary '
wastewaters, etcy) prior to discharg8 to a POTW, strict application of the
mixture rule in these situations results in the generation of massive
quantities of dilute hazardous waste. Thus, any failure to consider and
relate the possible effects of dilution on hazardous waste generation rules
can easily result in confusing and mis]ead%ng estimates for hazardous waste
loadinys of listed wastes.

. In the case of a-charactéfistic hazardous waste, a diluted or treated .
waste does not have to be handled as a hazardous waste unless it continues to
exhibit any of the hazardous characteristics, Consequently, for the purposes
of evaluating the DSE, wastewater characteristics are more'appropriate1y
evaluated at the point of discharge to a municipal collection system, after
dilution and/or treatment have occurred. In the absence of sampling data on
wastewater characteristics at this point of discharge, it is difficult to
determine whether the wastestream discharged to the POTW should be considered
a hazardous waste under the Domestic Sewage Exclusion.

For one set of industries, the Organic Chemicals industry, EPA used waste
estimates {available from the ISDB) of concentrated hazardous wastes.generated
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by industry in production processes and prior to treatment and mixture with
wastewaters. This eliminated uncertainties about the effects of treatment and
ditution on the accuracy of waste estimates, Where this approach is used in
the DSS, resulting estimates are impossible to compare with previous EPA OSW
hazardous waste estimates (e.g., Westat/RIA or SQG data bases).

2.1.2.4 Need to Evaluate Pollutant Fate and Effect

Data on loédings of specific pollutants and waste constituents are
essential for the proper evaluation of pollutant fate within POTW collection
and treatment systems and pollutant effects on POTW operations, human health,
and the environment, These analyses are strongly dependent upon examination
of physica], chemical, and toxicological properties of specific waste
constituents. Observations concerning fate and effects of specific waste
constituents then can be applied to generic RCRA wastes containing these con-
. stituyents, A final benefit of this approach is that it enabled pollutant.-
specific results-to be converted into waste type aggregations (e.g., con-
solidating all of the volatile organic results to make an estimate of
characteristic hazardous waste due to ignitability).

2.1.3 Methodology for Pol]utant.Selection

Having made the decision to follow the specific pollutant approach, it
was then necéssary to identify the specifié constituents that would be
included in the study. Five classes of pollutants regultated under RCRA and
CWA were reviewed to identify the appropriate universe of pollutants for the
study:

RCRA Appendix VIII Hazardous Constituents
RCRA Appendix VII Hazardous Constituents
RCRA Characteristic Hazardous Wastes

CWA Priority Pollutants

Pesticides,

The following subsections briefly describe the five classes,
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2.1.3.1 RCRA Appendix VIII Hazardous Constituents

The initial Appendix VIIl hazardous constituent 1ist was promulgated as
part of the May 19, 1980 RCRA regulations implementing the RCRA program. EPA
reviewed the followiny sets of chemicals for possible inclustion in the
Appendix VIII 1ist:

e Pesticides cancelled for some or all uses, or undergoing Rebuttable
Presumption Against Registration (RPAR} procedures under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA)

e Chemjcals listed as poisonous by Department of Transportat1on (DOT)
regulations

e Pollutants included in the CWA priority pollutant list

e Chemicals found to be actual or potential human carcinogens by the
International Agency for Research on Cancer,

These substances were reviewed to determine whether they met the lTisting
criteria specified. in the RCRA.regulations (see 40 CFR 261,11 and discussion
below)., The Agency examined diverse toxicological materials (such as RPAR
documentation, Cancer Assessment Group materials, and data from the Nationa1
Institute of Occupatlonal Safety and Health Reg1stry of Toxic Effects) to mak -
final determinations on specific chemicals,

Appendix VIII has been expanded since the original May 19, 1980
rulemaking, which listed 359 chemicals. There are now 383 chemicals and
chemical c]assés on the Appendix VIII list, including a preponderance of the
CWA priority pollutants. Moreover, the Agency has proposed a significant
expansion of the Appendix VIII 1ist by adding the so-called "Michigan
chemicals 1ist" (see 49 FR 49784}, 1If promulgated as proposed, this
regulation would add 120 new chemicals to Appendix VIII.

The Appendix VIII list has considerable regulatory importance for the
RCRA program, First, Appendix VII! chemicals may be cited as a basis for
1isting toxic wastes. ‘Second, when evaluating delisting petitions, the Agency
must consider any Appendix VIII constituent (including constituents other than
those for which a wacte is Tisted) that may cause a waste to be a hazardous




waste. The Agency also may require RCRA permittees to perform ground water
and air monitoring for Appendix VIII constituents,

2.1.3.2 RCRA Appendix VI! Hazardous Constituents

The Appendix VII list is a subset of Appdndix VIII. It identifies
constituents that are the basis for placing wastes on the F-1ist (from
nonspecific sources) and the K-Tist (from specific sdurces). Currently, there
are 114 constituents on the Appendix VII list.

2.1.3.3 RCRA Characteristic Hazardous Wastes

In some instances, the Agency has listed wastes that exhibit hazardous
characteristics, For example, certain spent solvents are listed wastes solely
because they contain ignitab1e'constituénts, such as xylene, acetone, or ethyl
acetate. This set of ignitable, corrosive, reattivq,.and EP-toxic chemicals
also was included in the universe of pol]utadts reviewed for the study.

2.1.3.4 .CWA Priority Pollutants

The CWA priority pollutant list originally was developed during negoti-
ations between the Natural Resources Defense Council (NRDC) and EPA. It was
incorporated as part of a settlement agreement that ended litigation over the
toxics control provisions of the 1972 Federal Water Pollution Control Act
(FWPCA)} amendments [NRDC v. Train, 8 ERC 2120 (D.D.C. 1976), modified March
1979, October 1982, August 1983, January 1984, July 1984, and January 1985].
Commonly referred to as the "NRDC Consent Decree," this agreement required EPA

to promulgate technology-based standards addressing 65 compounds or classes of
compounds {Appendix A of this report lists these compounds). This list of
toxic pollutants subsequently was adopted by Congress in the 1977 CWA
amendments.

The list of 65 compounds and classes of compounds were chosen on the
basis of three different sets of criteria'(l)

e Known occurrence of these compounds in point source effluents, in
aquatic environments, in fish, and/or drinking water
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e Substantial evidence of carcinogenicity, mutagenicity, and/or
teratogenicity in human epidemiological studies or in animal biocassay
systems

e Likelihood that point source effluents contribute substantially to
human hazards, at least locally.

Section 307(a)(1) of the Clean Water Act directed EPA to publish the list
of 65 toxic pollutants, The Agency published this 1ist on January 31, 1978
(see 43 FR 4109). Section 307(a) also authorized EPA to revise the list from
time to time., The statutory criteria for such revisions are:

Toxicity of pollutant

Persistence

Degradability

Usual or potential presence of the affected organtsm
Importance of affected organisms

e & o ® o @

Nature and extent of the effect of the toxic po]]utant on such
organisms, .

Since the list of 65 toxic pollutants includes very broad categories or
classes (e.g., chlorinated benzenes, DDT and metabolites, haloethers, etc.) as
well as specific compounds, the 1ist actually could encompass hundreds of
compounds, To facilitate the evaluation and control of these toxics, EPA
believed that it should focug on specific compounds within the classes.
Therefore, the Agency deveioped a list of 12§ individual priority bollutants
from the list of 65 compounds or classes of compounds. EPA also established a
set of criteria that may be used to support a petition to revise the list (see
44 FR 18279). Briefly, these criteria are:

e Toxicity of the pollutant, including acute toxicity (LC~50s); maximum
acceptable concentration; embryo-larval and egg-fly tests; dose-
related lethal or chronic sub-lethal effects; and information on
carcinogenicity, teratogenicity, and mutagenicity

e Persistence of a po1lutant including its mobility and degradability
in water '

e Bioconcentration, bioaccumulation, and biomagnification of a pollutant
or of its degradation properties and effects of the pollutant
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¢ Synergistic propensities and effects of the pollutant

® Water solubility and octanol-water partition coefficient
determinations for the pollutant

o Extent of point source discharges into water, including qualitative
presence and quantitative concentrations of the pollutant in
effluents, ambient water, benthic sediments, fish, and other plant and
animal aquatic organisms

e Potential exposure of persons to the pollutant through drinking water,
fish, or shellfish consumption; identical exposure of aquatic
organisms and wildlife to the pollutant

¢ Annual production of the pollutant in the United States
e Use patterns

e Capability of analytical methods to identify and quantitatively
determine the pollutant's presence in ambient water or wastewaters,

Since January 1978, the priority pollutant 1ist has been reduced to 126
~ compounds, with the elimination of dichiorodifluoromethane, trichlorofluoro-
- methane, and bis (chloromethyl) ether (see 40 FR 2266 and 46 FR 10723).

Paragraph 4(c¢) of the Consent Decree [added in March 1979 (NRDC v.
Costle, 12 ERC 1833, March 9, 1979 D,D.C.)}] also requires EPA to identify and
regulate pollutants, other than the priority pollutants, which interfere with,
pass through, or are otherwise incompatible with a POTW. At a mihimum, EPA
was required to evaluate 12 additional compounds and compound classes
specified in Appéndix C of the Consent Decree, After extensive evaluation of
anaiytical data derived from CWA rulemakings, EPA established a Paragraph 4(c)
1ist containing six nonpriority organic po11utants.(2)- These pollutants are
carbazole, 1,2,3-trichlorobenzene, 2,4,5-trichlordphenol, 1,4-dioxane,
dibenzofuran, and 2,3,6-trichlorophenol, '

2.1.3.5 Pesticides

Four general classes of pesticides were reviewed for possible in¢1usion
in the DSS:
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I. 'Phosphorus-containing
I1. Nitrogen-containing
[I1. Halogen-containing
IV. Miscellaneous.

Table 2-1 shows the pesticide classification system used in the study.
Pesticides chosen represent all four classes.

The initial DSS poltutant universe drawn from RCRA and CWA encompassed
over 475 specific compounds, including RCRA Appendix VIII hazardous constit-
uents and other compounds listed under RCRA regulations (e.g., F-list Qastes,
P-1ist wastes, etc.) solely because of their hazardous characteristics (see
Appendix B for pollutant descriptions).  This initial pollutant universe did
not include proposed RCRA hazardous constituents (i.e., Michigan chemicals);
although certain proposed constituents {(e.g., Styrene) were added to the DSS
pollutant 1ist based on a subsequent review of industrial and POTW samb1ing
data.

2.1.3.6 Selection of DSS Pollutants

The goal behind the selection of DSS constituents was to ensure the most
comprehensive coverage of study pollutants. EPA wanted to choose those
RCRA hazardous wastes that would include significant sources of DSE wastes and
to characterize accurately the nature of- those wastes. -To accomplish this,
‘the following five geheral factors were used to evaluate specific pollutants:

e Regulatory Status: The regulatory status (such as priority pollutant,
or l1sted or characteristic hazardous waste) of each constituent to be
studied was important to ensure that a representative cross-section of
all CWA and RCRA regulated pollutants/hazardous wastes was included,

¢ Magnitude of National Production: Congress expressed an interest in
siynificant sources. Therefore, compounds for which National produc-
tion rates are high (as opposed to specialty chemicals) were used.

o Waste Generation by Specific Industries: Pollutants in the
wastestreams of 1ndustries known to be large waste generators were of
particular interest since these may be more likely to appear in
sewers., Other pollutants were selected because of their association
with industries known to be industrial users, ‘
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TABLE 2-1.

PESTICIDE CLASSIFICATION SYSTEM

Pesticide Class

Typical Pesticides
in Each Chemical Class

L. Phosphorus-Containing Pesticides .
(i) Phosphates and Phosphonates Mevinphos, TEPP, Azodrin, Dichlorvos,
Bidrin, Na]gd
{ii) Phosphorothioates Diazinon, Méthy]'Parathion, Parathion,
. Demeton, Dursban, Fenthion, Zinophos,
- Dasanit.
(iii) Phosphorodithiocates Disulfoton, Phorate, Malathion, Guthion,
) Ethion, Trithion

{iv) Other Organophosphates Ruelene, DEF Defoliant, Folox

I1. Nitrogen-Containing Pesticides |

(i) Carbamates, Th1ocarbamates, and i’ Carbaryl; Aldicarb, Carbofuran, Bux Ten,

_ Dithiocarbamates- - Sutan, Eptam, Maneb, Ferbam, Zineb
(ii) Amides, Anilides, Imides, and Diphenamid, Alachlor, Randox, Propachlor,
Hydrazides Captan, Difolatan, MH

(iii) Ureas and Uracils Diuron, Linuron, Monuron, Bromacial

(iv) Triazines Atrazine, Propazine, Simazine

{v) Amines, Nitro Compounds, and Picloram, Trifluralin, Benefin, Nitralin,

Quaternary Ammonium Compounds Dinoseb, Diquat, Paraquat .

{vi) Other Nitrogen-Containing Compounds| Antu, Dodine, Naptalam

IIT. Halogen-Contéining Pesticides

(i) DDT and Related Compounds Methoxychlor, Chlorobenzilate, Dicofol
(i) Chlorophenoxy Compounds 2,8-D, Silvex, 2,4,5-T, MCPA

(iii) Aldrin-Toxaphene Group Chlordane, Toxaphene, Endrin, Heptachlor
{iv)  Dihaloaromatic Compounds Amiben, Paradichlorobenzene, Banvel

{v) Highly Halogenated Compounds Pentachlgorophenol, Fenac, Dacthal

Iv. Miscelianeous Pesticides Warfarin, Endothall, Fumarin, Rotenone,

Pyrethine, Sodium Fluoroacetate, Omite




e Exertion of Specific Effect: To determine the impact of hazardous
~wastes on POTWs, poliutants exhibiting specific effects (such as
corrosivity, ignitability, or toxicity) were selected.

¢ Data Availabijity: Since there was a stated interest in the fate and

effect of DSE discharges, constituents that have been measured
routinely in industrial/municipal wastestreams yielded particularly
good data for review.

Using these 5 factors, EPA selected 165 pollutants for study, all but 15
of which are RCRA constituents. Thirty-eight pesticides were included, 22 of
which are either currently regulated under RCRA or proposed to be regulated
under RCRA, ' o

The final DSS pollutants were grouped into four categories to facilitate
analysis: Tier 1, Tier 2, Tier 2A, and pesticide pollutants. The Tier 1
pollutants consist of EP-toxic metals and F-list sclvents, Tier 2 po11utants'
include other pollutants that are regulated extensively under RCRA hazardous
waste reyulations and are used and discharged by a wide range of industries,
These two sets were selected, in particular, to aid in the evaluation of
discharges by “"nonorganics” industries.(3) Tier 2A pollutants represent
additional constituents detected in discharges from organic chemical indus-
tries. Tier 2A and pesticide -pollutants were chosen later in the study to
enable a more detailed investiyation of the organics industries. Figure 2-1
provides an overview of the 1nterre1at10nship between the various pollutant
. selection procedures and key study components. The specific reasons behind.
each pollutént grouping. are discussed below,

Tier 1 and 2 Pollutants. Tier 1 and 2 poliutants were selected because:

e RCRA Regulatory Status - The Tier 1 pollutant set consisted of
tP-toxic metals and F-1ist spent solvents, Also, Appendix VII
constituents were included since they actually had been cited as a
basis for Yisting F- or K-hazardous wastes,

e Availability of Data - A substantial cross-section of CWA priority
pollutants were included because all priority pollutants were also
RCRA hazardous constituents and because priority pollutant data are
extensively collected by POTW and industrial facilities,
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FIGURE 2-1. SCHEMATIC DIAGRAM SHOWING THE INTERRELATiONSHIP BETWEEN
: POLLUTANT SELECTION PROCEDURES AND KEY STUDY COMPONENTS
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e Characteristic Wastes - Compounds exhibiting hazardous characteris-
tics, especially 1gnitability, were given special consideration to
enhance coverage of characteristic wastes,

e End Use by Nonorganics Industries - Special preference was given to
compounds that may be used widely by nonorganics industries. These
compounds include solvents, plasticizers, preservatives, disinfec-
tants, refrigerants, lubricants, etc. This criterion was designed to
exclude compounds used predominantly as pesticides or as dye,
chemical, or pesticide intermediates in the organics industries,

e Production Rate - Chemicals produced at higher rates were given higher
priority.

- o 40 POTW Study Detection Frequencies - Pollutants détécted with greater
. frequency 1n PUTW influents, based on sampling/analytical data from

the 40 POTW study, were given higher priority.

e Sampling/Analytical Considerations - To facilitate related POTW and
industrial sampling efforts Tor.the study, pollutants for which
adequate sampling/anaiytical procedures and standards already exist

~ were included. i,

Most data used for the pollutant evaluation are provided in poilutant
descriptions contained in Appendix B.

_ Tier 2A pollutants, Tier 2A pollutants consisted of pollutants dis-
charged to POTWs by organic industries, The Tier 2A pollutant 1ist was
intended to supplement Tier 1 and 2 sets with the addition of chemicals known
to be discharged, in significant quantities, to POTWs by organi.c industries,
Discharge'data from the ISDB were reviewed to identify Tier 2A pollutants,
Many compounds were not included as Tier 2A pollutants only because they
already were listed as Tier 1 or 2 pollutants,

Pesticide Pollutants. Selection criteria for the pesticide pollutants
were:

¢ Rapresentative of Diverse Pesticide Classes - Pesticides were chosen

to represent adequateiy the range of pesticide functional classes,
Functionality was selected as the first selection criterion since
toxicity has been shown to correlate with chemica) structure. For
example, broad pesticide ¢lasses of insecticides, herbicides, and
fungicides tend to exhibit decreasing toxicity, respectively. The
representation of the 16 basic classes of pesticides was especially
important for pollutant fate and effect analyses.
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¢ Used or Produced in U,S. - The pesticide set also was selected based
upon production volume and projections of future use in the United
States. For each pesticide functional class, several pesticides were
chosen based upon production volume and present discharge levels to
POTWs. These pollutants, because of their production volumes, are
expected to represent the bulk of potential environmental damage.

e Existinyg/Proposed RCRA Waste - Where possible, pesticides selected
were either existing or proposed RCRA Appendix VIII hazardous con-
stituents, Several of the remaining pollutants were included for
functional completeness by using the ITD list of nonconventional

- pesticides from the final promulgated effluent standards and
limitattons for the pesticide manufacturing and formulating industry.

Using the appropriate selection critgria for the four lists, 165
pollutants were selected for examination in the Domestic Sewage Study.
Section 2.2 describes these pollutants,

2.2 DESCRIPTION OF DSS POLLUTANTS

\Tab1e 2-2 lists the 165 DSS pollutants, It alse identifies CWA priority
pollutants and indicates which pollutants were- considered-to &e-vo]atile-or“
ignitabte/reactive. Table 2-3 summarizes the regulatory status of DSS
pollutants by indicating regulatory authorities to which the pollutants are
subjé%t. Figure 2-2 profiles these DSS pollutants. As can be seen, the
overwhelming majority of pollutants (121 constituents or 73 percent) are RCRA
Appendix VIII constituents. In decreasing order of size, RCRA Appendix VII
hazardous waste constituents account for 74 poilutants (45 percent), CWA
priority pollutants 67 pollutants (41 percent), and RCRA characteristic wastes
are represented by 41 constituents (25 percent),

Figure 2-3 describes the extent to which key RCRA and CWA pollutant lists
are represented in the DSS pollutant list, As demonstrated in the figure, 74,
or 65 percent, of all RCRA Appendix VII hazardous constituents are included,

while 121, or 32 percent, of all RCRA Appendix VIII hazardous constituents are

included in the DSS poliutant list, These results show the representativeness

of RCRA pollutants studied. CWA pollutants also are well-represented with 67,
or 53 percent, of all priority pollutants selected for study.




TABLE 2-2. LIST OF TIER 1, 2, 2A, AND PESTICIDE POLLUTANTS
FOR THE DSS

Tier 1 - EP Toxic Metals and F-List Solvents (34 Pollutants)

Acetone - [/R, ¥ Lead and Compounds - P
Arsenic ‘and Compounds - P Mercury and Compounds - P, V
Barium and Compounds Methanol - [/R, V

N-Butyl Alcohol - I/R Methy! Ethyl Ketone - I/R, V
Cadmium and Compounds - P Metnyl Isobutyl Ketone - I/R
Carbon Disulfide - I/R, V Methylene Chloride - P, V
Carbon Tetrachigride - P, V¥ Nitrohenzene - P
.Miorobenzene - P, I/R Pyridine - I/R, V

Chromium and Compounds - P Selenium and Compounds - P
Cresols (3 isomers) . Silver and Compounds - P
Cycionexanone - [/R Tetrachloroethylens - P, ¥
1,2-Dichlorobenzene - P ’ Toluene - P, 1/R, V¥
DichTorodifluoromethane - V 1,1,1-Trichlorgethane - P, V
Ethyl Acetate - I/R, V Trichloroethylene - P, V-
Ethyl. Benzene - P, 1/Ry V- Trichigrofluoromethane - V
Ethyl Ether - [/R , V 1,1,2-Trichloro-1,2,2-Trifluoroethane ~ V
Isobutanol - I/R Xylenes (3 isomers} - I/R,AV

Tier 2 - Selected RCRA Pollutants (73 Pollutants,

Acetaldehyde - [/R, V Benzene - P, 1/R, ¥
Acetonecyanohydrin - I/R p-Benzoquinone
Acetonitrile - I/R, V Benzyl Chloride
Acetophengne - V _ Bis-(2-Chloroethoxy) Methane - P
Acetyl Chloride - I/R, V Bis-(2-Chloroethyl) Ether - P, I/R, V
Acrolein - P, I/R, V Bis~{2-Ethy] Hexyl) Phthalate - P
Aniline - I/R Bromomethane - P, V
Antimony and Compounds - P Buty! Benzyl Phthatate - P

P = CWA priority pollutant
I/R = Ignitable or reactive compound

Vv =

Volatile compound
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TABLE 2~2. LIST OF TIER 1, 2, 2A, AND PESTICIDE POLLUTANTS
FOR THE DSS (Continued)

Tier 2 - Selected RCRA Pollutants (73 Poliutants)

p-Chloro-m-Cresol - P~ Furan - I/R, ¥

Chloroethane - P, 1/R, V "“Fdrfural'- 1/R, v

Chioroform - P, V Hexachloro-1,3-Butadiene - P
Chloromethane - P, 1/R, ¥ Hexachloroethane - P
2-Chloronapthaiene - P Hydrazine - 1/R, ¥

Cumene - I/R, ¥ ' . ' Naptha]eﬁe - P

Cyanide -~ P, I/R ~ ‘ ' Nickel and Compounds - P
Cyclohexane - I/R, V . 2-Nitropropane ~ I/R, V
Di«N-Butyl Phthalate « P N-Nitrosodimethy! Amine - P
1,3-Dichlorobenzene - P PCB - P

1,4-Dichlorobenzene - P ° Pentachioroethane
1,1-Dichloroethane - ¢, I/R, V . Pentachlorophenol - P
1,2-Dichloroethane - P, I/R, V Phenol - P
1,1-Dichiorpoethylene - P, 1/R, ¥ Phenylene Diamine
Trans-1,2-0Dichloroethylene - P, 1/R, V 2-Picoline - ¥
2,4-Dichlorophenol - P " Resorcinol
1,2-Dichioropropane -~ P, 1/R, V Tetrachlorohenzene
DichIoroproJanol 1,1,1,2-Tetrachlorqethana - Vv
Diethyl Phthalate - P 1,1,2,2-Tetrachlorpethane - P, V
Dimetn}lamine - I/R, V : Tetrahydrofuran - I/R, V
2,4-Dimethyl Phenol - P Thiourea

Dimetnyl Phthalate - P , : " Thiram ,
Di-N-Octyl Phthalate -~ P - Tribromomethane - P
1,4-Dioxane - I/R 1,2,8-Trichlorobenzene - P
Dipheny! Amine - 1,1,2-Trichloroethane - P, v
Epichiorohydrin - I/R, ¥ 2,4,6-Trichlorophenol - P
Ethylena Oxide - [/R, V 1,2,3-Trichioropropane
formaldehyde - I/R, V Viny! Chloride - P, I/R, V

Formic Acid, V

P = CWA priority pollutant
/R = Ignitable or reactive compound
V = Yolatile compound
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TRBLE 2-2. LIST OF TIER 1.‘2. 2A, AND PESTICIDE POLLUTANTS
FOR THE DSS {Continued)

Tier 2A - Additional RCRA Pollutants Discharged by Organics Plants
{20 Pollutants)

Acenaphthylene = P . 2,4-Dinitrophenc] - P
Acrylamide Ethylene Thiourea
Acrylic Acid « I/R Maleic Hydrazide
Acrylonitrile - P, I/R, V Methanethiol - I/R, V
Anthracene - P p-Nitroaniline - I/R
Benzal Chlorijde Phosgene - V
Benzotrichloride - I/R - Phthalic Anhydride
2-Chlorophenol - P ’ Styrene - I/R, V
Dibromomethane - V Toluene Diamine
3,3-Dimethoxy Benzidine Vanadium Pentoxide

Pesticides List - Representative Sample of Pesticides Used and Produced in 11,5,
~ (38 Pollutants) ‘

Alachlok Endrin - P

Aldicarb Fenthion
Aldrin - P ' Ferbam
Antu : Folex
Atrazine | MCPA
Bromacil Methoxychlor
Captan Mevinphos
Carbofuran Naled
Chlordane - P Naptalam
Chlorobenzilate ' . Oxamy?
2,4-D Parathion
2,4-DB Parathion Methy)
Diazinon Phorate
Dichlorvos Pyrethrins
Dicofol Sodium Fluoroacetate
Dinoseb ' Stirofos
Diphenamid 2,4,5-T
Disulfoton Toxaphene - P
" Diuron Trifluralin
P = CWA priority pollutant
I/R = [gnitable or reactive compound
Y.

Votatile compound
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TABLE 2-3. REGULATORY STATUS OF DSS POLLUTANTS

RCRA :
Dss CWA RCRA F-CODE NUMBER OF RCRA RCRA RCRA

nss . / REGULATORY Pl?t[)JECTl PRIORITY 2 APPEND] X ‘H! SﬂlVENT/PLBYING F,K-CODE CHARACISRI;NC APPENDIX \ﬂél SELECTED 7

POLLUTANTS / DESIGNATIONS STATUS POLLUTANT CONSTITUENT WASTE LISTING WASTE CONSTITUENT PESTICIDES
Acenaphthylene 2A CHA ‘a7 1 . A8 .
Acetaldehyde 2 . . . 0 I . : .
Acelone | . . £15 1 1 . .
Acetonecyanohydrin 2 . . . 0 . A8 .
Acetonitrite ’ 2 . A7 . 2 1 . A8 .
Acetophenone 2 . . ’ . 0 . A8 .
Acetyl Chloride 2 . . . 0 C.R A8 .
Acrolein 2 CWA . * . 0 . AB .
Acrylamide 2A . A7 . 1 . A8 .
Acrytic Acid 2A . . . 0 | . .
Acrylonitrile 2A CHA A7 . 3 . A8 .
Alachlor p . . . 0 . N 4
Aldicarb P . . . 0. . AB P
fo Aldrin P CWA . - 0 . A8 P
o Aniline 2 . A7 . 3 { A8 .
Anthracene 2A CHA A? . i . - .
Antimony and Compounds 2 CHA A? . 1 . AB .
Anta P . . . 0 . . P
Arsenic and Compounds 1 CWA A7 . 5 Ep A8 .
Mrazine p . . . 0 . . P
. Barium and Compounds 1 . . . 0 EP A8 .
Benzal Chloride 2R . . . o - . A8 .
Renzene 2 CWA A7 . 4 1 AB .
p-Benzoquinone 2 . . . 0 . A8 .
Benzotrichloride ZA . A7 . 1 C,R A8 .
Benzyl Chloride 2 . A2 . 2 . A8 .
Bis-(2-Chloroethoxy) Methane 2 CHA . . 0 . AB .
Bis-{2-Chloroethyl) Ether ? CWA A7 . 1 . Ag .
Bis-{2-Ethyl Hexyl) Phthalate 2 CWA . . 0 . A8 .
Bromacil P . . . 0 . . P
Bromomethane 2 CWA . . . 4] . AB .
N-Butyl Alcohol 1 . . F/S 1 1 . .
Butyl Benzyl Phthalate 2 CHA . . 0 - . A8 .




2é=2

.

TABLE 2-3. REGULATORY STATUS OF DSS POLLUTANTS (Continued)

' RCRA :
nss CHA RECRA F-CONE -NUMBER OF RCRA RCRA RCRA -
Dss -] REGILATORY PRDJ[CI‘ PRIORITY 2 APPENDI X Uli SﬂLV[NTIPI_QH_ﬂG F.K-CODE CHARRCI’[RI&TIC APPENDIX Vl&l SELECTED 7
POLLOTANTS  / DESIGHATIONS STAIUS POLLUTANY CONSTEITULNE WASTF . LISTING WASTE CONST [ TUENT PESTICIDES
Cadmivm and Compound 1 CHA AF P 4 Ep . A8 .
Captan e, P . . - 0 . (L) p
Carbofuran ’ . - . 0 - {r) p
Carbon Disulfide ) . Y, F/s 1 I A8 .
Carbon Yetrachloride 1 CHA Al F7S 7 . A8 -
Chlordane [ 4 CHA A7 . i . ’ A [
Chlorobenzene ] CWA - Al F/S 4 . AB -
Chlorobenzilate P . - . n . A3 P
Chioroethane z . CWA . . n . . AB -
p-Chloro-m-Cresot z CuA A7 . | . A8 .
Chloroform 2 CHA A7 ., . 8 . A8 . ‘
Chloromethane 2 CHQ\ A7 . k] $ A3 .
Chloronaphthaiene 2 CNA . . n . AB .
2-Chlorophenol A CHA Al . 1 . A8 .
Chromium and Compounds 1 CHA A7 F/p 1 EP A8 .
- Cresols (3 isomers) 1 . -Al - F/s 2 . A8 .
Cumene 2 . . . 0 I . .
Cyanide 4 CWA A7 " EgP 1 - A -
Cyclohexane 2 . . . 0 I . .
Cyc 1ohexanone 1 . . FIs 1 I . -
2,4-D P . . . 0 - A8 P
2,4-DB P . . . 0 . . P
Diazinon P . . . ‘ o . (r) L 4
Dibromomet hane 2A . . . 0 . A8 .
Di -N-Buty) Phithalate 4 CuA . . 0 . AB .
1,2-Dichlorobenzene 1 CHA A7 F/s 5 . Ag .
1,3-Dichlorobenzene 2 CHA A7 . k] . A8 .
1,4-Dichlorobenzene 2 WA A7 . 3 . A8 .
Dichlorodifiuvoromethane 1 . A7 . F/s 1 . A .
1,1-Dichloroethane F 4 WA A7 . i . Ag .
1,2-Dichloroethane 2 CHA A7 . . 7 . A8 .
1,1-Dichloroethylene 2 CHA A7 : . 5 N AB .
Trans-1,2-Bichloroethylene 2z CNA A7 . 1 . AR .




TABLE 2-3. REGULATORY STATUS OF DSS POLLUTANTS (Continued)

RCRA
nss CHA RCRA F-Cont NIIMBER OF RCRA RCRA RCRA
0SS / RTGULATORY PRIVECT,  PRIORITY APPENDIX VIL  SOLVENT/PLATING FX-CONF CHARACTERISTIC  APPENDIX V111 SELECTED
l‘_IE_{._I!T_A_NYS [ DESIGNATINNS STATUS POL LUTANT g_(l_P'I_STHEMNT WASTE . LisTinG WASTE CONSTITUENT PESTICIDES
7. A-Nichiorophenol ? CWA A? . ' 2 . : AR .
1,72-Nichloropropane 2 CWA A7 . 0 . A8 .
Dichloropropanol 2 . A7 . | . AR .
ichlorvos P . . . 0 . {P) P
ficofol - ' P . . . 0 . . P
Miethy! Phthalate ? CWA . . n . A8 .
1,3-Dimethoxy henzidine 21 . . . 0 . AR C
Pimethylamine 2 . . . 0 | - .
2,4-Nimethy) Phennl 2 CHA A7 . ¥4 . A8 .
Dimethy) Phthalate 2 CWA . . N . AB .
?,4-Dinitrophenol ?A CHWA A7 . 1 . AR .
Dinoseh L4 . . ’ . 0 . AB P
ro Di-N-Octyl Phthalate 2 CwA . . 0 . A8 .
[} },4-Dioxane 2 . . t. n . AB .
P i i .
et Niphenamid P . . . 0 . . P
Piphenyl Anine 2 . A? . 2 . AR .
Pisulfolton P . . . 0 “ A8 p
Diuvron P . . . 0 . AB P
fndrin P CHA . . ) N A8 P
fptchlorohydein 2 . A7 . 1 . A8 .
tthyl Acetate 1 . . LS 1 1 . .
Fthyl Benzene 1 CHA . Ffs i 1 . .
[thylene Oxide 2 . . . 0 1 AB .
fthylene Thiourea 2A . . . 0 . A8 .
Ethyl Fther 1 . . F/S 1 I . .
Fenthian P . . . 0 . {r) P
.Ferbam P . . . ] . . p
Folex P . . . 0 . . P
Formaldehyde 2 . A7 . 4 . A8 .
formic Acid, 2 . A7 . Z C A8 .
Furan ? . . 0 1 . .
Furfural 2 . . . 0 1 . .
Hexachloro-1,3-Butadiene 2 CHA A7 . 4 . A8 .
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TABLE 2-3. REGULATORY STATUS OF DSS POLLUTANTS (Continued)
RCRA
nss CMA RCRA F-COaNE HUMBER OF RCRA RCRA RCRA
nss / REGULATORY PROMECT PRIORITY 2 APPENUT X Vli SOLvE NUP[&T]NG Fr-Conk CHARAC TR APPENBIX VI SFLECTED
I:!ll,l IITM!TS /M hlliNAllI!IE _STA"IS POLLUTANT COMSTLRUENT WASTE !_I‘illNli WASTE CONSTETUENT PESTICIDES
Hexachleroethane 2 CWA A7 - 4 . A8 .
Hydrazine 2 . . . n Ag .
Isohutannl 1 . A7 F/5 1 I A8 .
lnad‘ and Compounds 1 CRA rR7 . 13 e AR -
Maleic Hydrazide Z2h . . . 0 . AR R
Mercury and Compounds 1 CHA A7 . 2 ep A8 .
Mathanethiol 2A . . . ) | A8 .
MCPA ‘ p . . . 0 . . P
Methanol 1 . . F/S i 1 . .
Methoxychtor P . . . n . AR P
Methyl Ethyl Ketone i . A7 F/S 1 1 A8 .
Methyl Isobutyl Ketone 1 . F/s 1 I . .
Methylene Chloride 1 CHA A7 Frs 5 . AB .
Mavinphos P . . : 0 . (P} P
Naled 4 . . . n . {r) P
© Maphthalene 2 CWA LY . 5 . AB .
Naptalam _ 4 . . . 0 . . P
Nickel and Compounds .2 CHWA A7 F/P 1 . AS .
p-Nitroaniline 28 . . . 0 . AR .
Hit robenzens 1 (0]} A7 1/s 4 . A8 -
7-Nitropropane 2 . . 0 i . .
H-Nitrosodimethyl Amine ? CWA . . 0 . A8 .
Oxamy1 P . . . 0 . . p
. Parathion p . . . 0 . A8 P
Parathion Methyl P . . . 0 5 AB P
PCB 2 CHA . . 0 . A8 .
Pentachloroethane 2 . . - 1 . AR .
Pentachlorophencl F4 CHA - A7 . k) . A8 .
Phenol ) z CWA AT . 4 . A8 .
Phenylene Diamine 2 . A7 . k) . A8 .
Phorate P . Al . 2 . A8 P
Phosyene 2A . . . 0 . AB -
Phthalic anhydride 2A . A7 . L) . AB .




—

TABLE 2-3. REGULATORY STATUS OF DSS POLLUTANTS (Continued)

RCRA
. : DSs CMA RCRA F-CODF NUMBER OF RCRA RCRA RCRA
nss / REGULATORY PRBJ[:CTI PRIORITY 2 APPENDIX Vli S('I!.VENT/PI.QTING F,K-COBE CIIARACIERI§T|C APPENDIX V!Ll SELECTED 7
POLLUTANTS [/ DESIGNATINNS STATUS POLLUTANT CONSTLITUENT WASTE LISTING - WASTE CONSTITUENT PESTICIDES
7-Picoline 2 . . A7 . 1 . AB .
Pyrethrins P . . - 0 . . L4
Pyridine 1 . A7 F/S 2 I AB
Resorcinol 2 . - . 0 . A8 .
Selenium and Compounds 1 CWA . n Ep AB .
Silver and Compounds 1 CWA . . 0 Ep A8 .
Sodium Fluorcacetate 4 . . . 0 . " A8 P
Stirofos P . . . 0 . . p
Styrene Z2A . . . 0 . (P} .
2.4,5-T P . . . 0 . Ag P
Tetrachlorobenzene 2 . A7 . 2 . AB .
1,1,1,2-Tetrachloroethane 2 . A7 . 5 . . A8 .
o 1.1,2,2-Tetrachloroethane ? CWA A7 . 6 . A8 .
) fetrachloroethylene ] CMA A7 F/S k! . A8 -
™ Tetrahydrofuran 2 . . . ¢ i . . .
Thiarea 2 . . . o . A8 .
Thiram 4 . . . 0 . AB .
Toluene 1 CWa A7 /S 4 ! AR .
Toluene Diamine 2A . A7 o’ 1 . AB .
Toxaphene P CHA A7 . 0 . (r) P
iribromomethane 2 CWA . . 0 .
1,2,4-Trichlorobenzene 2 CHA A7 . 1 . A8 .
1,1,1-Trichiorcethane 1 Cua A? Frs g o A8 .
1,1,2-Trichtoroethane 2 CuA A7 . 6 . . AB .
Trichloroethylene 1 CwA A7 F/S 6 - . A8 .
Tfrichlorofluoromethane 1 . A7 F/S H . - A8 .
2,4,6-Trichlorophenol 2 CWA A7 . 3 . A8 .
1,2,3-Trichloropropane 2 . A7 . 0 . A8 .
1,},2-Trichloro-
1,2,2-Trifluorcethane 1 . A7 £/S | . A8 -
Irifluratin p . . . 0 . (r) p
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TABLE 2-3. REGULATORY STATUS -OF DSS POLLUTANTS (Continued)
RCRA '
nss WA RCRA F-CODE IMBER OF RCRA RCRA RCRA
nss / REGULATORY PRﬂJECTl PRIORITY 2 APPENDI X V!s SOLVENT/PL&TING F,K-CODE CHAR“CT[RI;TIC APPENDIX '“&l SELECTED
POLLUTANTS /7 DESIGNATIONS STATYS POLLUTANY CONSTITHENY WASTL LISTING WASTE CONST I TUENT PEST]CIDEST
Vanadium Pentoxide 2A . . . 0 . AB .
Viny! Chloride 2 CHA A7 ) 5 . A8 .
Xytenes (3 isomers) 1 . . ) F/s 1 i - .
Pollutant Totals 165 67 M 30 N/A 41 121 k]

Key :
1

1=05S Tier 1 pollutant

2=D55 Tier 2 pollutent
2A=DSS Tier 2A pollutant
P=DSS Pesticide pollutant

2 CWA=-CMA priority pollutant
3
-4 F/5=F-code solvent waste

F/P=F -code plating waste

>  I-1gnitable waste
R=Reactive waste
C=Corrosive waste
1P=fP toxic waste

6

A7=RCRA Appendix V11 hazardous constituent

AQ=RCRA Appendix Y111 hazardous constituent

{P)=Proposed RCRA Appendix V111 hazardous constituent

P=Selected pesticide
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FIGURE 2-3. REPRESENTATION OF KEY RCRA AND CNWA POLLUTANT LISTS ON DSS POLLUTANT LIST

Igecause of double-count (uhere same pollutant appears on more than one list),
- total for Figure is 262 ather than 165,
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In the following chapters, the DSS pollutants are diécussed as
“nonpriority hazardous constituents” and “priority hazardous constituents,"
The nonpribrity constituents are all constitueﬁ}s with .the exception of the
CWA priority pollutants, Conversely, the priority hazardous constituents are
the CWA priority pollutants. Both classifications discuss the metals and

organics.
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CHAPTER 3

TYPES, QUANTITIES, AND SOURCES OF

HAZARDOUS WASTES DISCHARGED TO POTWs







3. TYPES, QUANTITIES, AND SOURCES OF HAZARDOUS WASTES DISCHARGED TO POTWS

This chapter describes the types, quantities, and sources of hazardous
wastes and constituents discharged to publicly owned treatment works (POTWs).
To provide a comprehensive profile of current and future discharge practices,
the chapter presents data for 47 different industrial categories, ranging from
the largest hazardous waste generators, such as the organic chemicals and
petroleum refining industries, to small quantity generators (SQGs), such as
laundries and motor vehicle services. Thus, these 47 industrial categories
include the traditional Natural Resources Defense Council (NRDC) Consent
Decree industries as well as new, emerging industries (e.g., waste
reclamation, waste treatment) and smaller service-oriented industries.

As described in Chapter 2, this study is based mainly on the loadings to
POTWs of individual Resource Conservation and Recovery Act (RCRA) waste
constituents (e.g., benzene, cyanide) rather than generic waste types {e.qg.,
spent solvents, still bottoms). However, where Environmental Protection
Agency (EPA) data sources provided information on the discharge of RCRA
characteristic and listed hazardous wastes to PQTWs, this information has been
‘included in Chapter 3.

To evaluate the efficiency of existing and proposed controls on the
discharge of hazardous waste constituents, the analysis in this chapter
presents discharge estimates for three treatment scenarios: raw waste,
current treatment, and treatment after compliance with Pretreatment Standards
for Existing Sources {PSES). The raw waste scenario assumes the discharge of
untreated wastewater; the current treatment scenario assumes the discharge of
wastewater at existing treatment levels; and the treatment after PSES scenario
projects pollutant loadings following the installation of treatment necessary
to meet National categorical pretreatment standards.

3.1 BACKGROUND AND METHODOLOGY FOR ANALYSIS QF HAZARDOUS WASTE TYPES,
QUANTITIES, AND SOURCES

_ The following section outlines the methodology used to analyze types,
 quantities, and sources of hazardous wastes discharged to POTWs. This
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methodology involved several steps, inciuding the development of an industry
cateyorization scheme; the evaluation of pertinent EPA Office of Water (OW),
EPA Office of Solid Waste {0SW), State, and local data sources; the com-
pilation of discharge data for each industrial category; and the analysis and
interpretation of data for each industrial category. The first two method-
ological steps -- development of an industry categorization scheme and review
of data sources -- are described below,

3.1.1 Methodology for Development of an Industry Categorization Scheme

The inftial step in determining possible sources of hazardous wastes
discharged to POTWs was to develop an industry categorization scheme, This
procedure entailed identifying the types of industrial facilities that
generate, transport, treat, store, or dispose any significant quantity (i.e.,
greater than 100 kg/mo) of hazardous waste. Identification of these
industrial categories involved reviewing several industrial data sources:

e Documentation supporting effiuent guidelines rulemakings undertaken by
EPA's Industrial Technology Division (ITD) for the NRDC consent decree
industries and other "secondary" industries

e EPA/OSHW report, National Small Quantity Hazardous Waste Generator
Survey, which contains industrial groups for SQGs

& Other EPA/OSW studies such as, Economic Impact Analysis of Subtitle €
RCRA of 1976, and National Survey of Hazardous Waste Generators and
Treatment, Storage and Disposal Facilities Regulated Under RCRA in
1981

¢ Standard Industrial Classification Code Manual
¢ Industrial waste survey data from various State and local pretreatment

programs,

Based on the analysis of these data sources, a final list of 47 industrial
categories was developed. Table 3-1 1ists these 47 industrial categories.

Many of the Domestic Sewage Study (DSS) industrial categories correspond
well with industry groupings used by ITD during various effluent guidelines
rulemakings. In addition, several new industrial categories were added to the
1ist based on the review of the data sources cited above. The use of ITD

3-2




TABLE 3-1. DSS INDUSTRIAL CATEGORIES

Adhesives and Sealants
Battery Manufacturing
Coal, 0i1, Petroleum Products, and Refining
Construct1on Industry {Contract and Special Trade)
Cosmetics, Fragrances, Flavors, and Food Additives
Dye Manufacture and Fonmu]ataon
Electric Generating Power Plants and Electric D1str1but1on Services
Electrical and Electronic Components
Electroplating/Metal Finishing
Equipment Manufacture and Assembly
Explosives Manufacture :
Fertilizer Manufacture
Food and Food By-Products Processing
Gum and Wood Chemicals, Varnishes, Lacquers, and Related 0ils
Hazardous Waste Site Cleanup
Industrial and Commercjal Laundries
Ink Manufacture and Formulation
Inorganic Chemicals Manufacturing

~Iron and Steel Manufacturing and Forming
Laboratories and Hospitals '
Leather Tanning and Finishing

© Miscellaneous Chemical Formulation
Motor Vehicle Services
Nonferrous Metals Forming
Nonferrous Metals Manufacturing
Organic Chemicals Manufacturing
Paint Manufacture and Formulation
Pesticides Formulation
Pesticides Manufacturing
Pharmaceutical Manufacturing
Photographic Chemicals and Film Manufacturing
Plastics Molding and Forming .
Plastics, Resins, and Synthetic F1bers Manufactur1ng
Porcelain Enameling
Printing and Publishing
Pulp and Paper Mills
Rubber Manufacture and Processing
Service Related Industries (other than motor vehicle services)
Socap and Detergents, Cleaning Preparations, and Waxes Manufacture and Formulation
Stone, Clay, Glass, Concrete, and Other Mineral Products
Text11e Mills .
Timber Products Processing
Transportation Services
Waste Reclamation Services
Waste Treatment and Disposal Services
Wholesale and Retail Trade
Wood Furniture Manufacture and Ref1n1sh1ng
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categories enabled more efficient use of data collected by ITD in support of
their rulemakings. In some cases, ITD categories were subd1vﬁqed or combined
for this study. Examples of modifications to ITD industry categories include:

e Expanding the petroleum refinin? category to include thé production of
coal and o1l products and renaming the category coal, oil, petroleum
products, and refining,

e Combining the coil coating category with the electroplating/metal
finishing category because of the similfarity of their processes.

¢ Combining the aluminum, copper, and nonferrous metals forming
categories into one category entitled nonferrous metals forming.

o Dividing the metals molding and casting category into fts ferrous and
nonferrous metals subcategories. The nonferrous metals subcategories
were included in the nonferrous metals manufactur1ng category and the
ferrous metals subcategories were included in the iron and steel
manufacturing and forming category.

e Dividing the organic chemicals, plastics, and synthetic fibers
category into three categories, including dye manufacture and
formulation; organic chemicals manufacturing; and plastics, resins,
and synthetic fibers manufacturing categories,

e Including the photographic processing category as a subcategory under
the seryice-related industries category,

Subcateyory assignment also relied substantially on schemes created by
ITD during effluent guidelines rulemakings. Development of industry sub-
categories allowed greater discrimination within the larger industrial
categories and provided greater flexibility in the incorporation of informa-
tion from varifous data sources and presentation of results. However, some
subcategorization schemes used by ITD fn effluent guidelines rulemakings were
not used or were amended for purposes of this study. Examples of modification
to ITD subcategories include:

¢ Moving the car wash subcategory from the auto and other laundry
category to the motor vehicle services category

¢ Expanding the electroplating/metal finishing subcategories to include
other nonregulated metal fabrication and metal products manufacturing
processes




¢ Combining Subcategor1es in the'1norgan1c chemicals category, which are
organized by specﬁf1c inorganic compounds produced, into major
: compound groups .

¢ Expanding the: leather tanning and finishing and pulp and paper
- subcategories to include processing of the finished product.

Finally, Standard Industrial Classification (SIC) codes were assigned to
-each industrial category and subcategory. SIC codes describe the primary
activity at a facility based on the principal product or group of products
produced or distributed, oh services rendered. Assignment of SIC codes to
industrial categories and subcategories was an important step in this study
‘since SIC codes are a common element in most industrial data sources. While
SIC codes received considerable emphasis from ITD during rulemakings, numerous
SIC codes were added to industry'categories and subcategories to ensure that
data from'other'sources, brimarily EPA/OSW and State and local data sources,
could be incorporated into the industry categorization scheme adopted for this
study., Appendix C presents thedlist of industrial categoriés, subcategor{és,
and SIC codes for each subcategory. The industry categerization scheme shown
in Appendix C provides the basis for the organization of the wastewater and
hazardous waste data gathered and analyzed for this study{

3.1.2 Summa_jLand Evaluat1on of Magor Data Sources

The major industrial data sources used in. the assessment of types,
quantities, and sources of hazardous ‘waste discharged to POTWs are shown in
Table 3-2, This table also phovides an ana1ysislof the strengths and weak-
" nesses of each data source as it relates to industry background information
and wastewater discharge characteristics. Table 3-3 presents a similar
analysis of strengths and weaknesses of these data sources as they relate to
specific industrial categories.

Table 3-2 ihcludes EPA/OSW, EPA/OW, and State and local data sources,
The OSW data sources consisted of the National Survey of Hazardous Waste _
Generators and Treatment, Storage and Disposal Facilities Regulated Under RCRA
in 1981, the Hazardous Waste Data Management System (HWDMS), the National
small Quantity Hazardous Waste Generator Survey, and the Industry Studies Data
Base (ISDB). ' - -




TABLE 3-2. STRENGTHS AND WEAKNESSES OF MAJOR INDUSTRIAL DATA SQURCES

DATA ON INDUSTRIAL DISCHARBERS

RN A

NN EEAE

503 |3, 08s 28| 28]F |36
=" BRIt IR
AT souces HEREHLE §s -5 HELIR
0S¥ National Survey of Hazardous Waste Genmer- 2 2 . . . " N . *

ators and Treatment, Storage and Disposal
(Facilittes Bagulated Under RCEA in 1981
. Y

OSW Hazardous Waste Data Management System

0SW Natfonal Small Quantity Hazardous Waste
Gensrator Survey

OSN Industry Studfes Data Base

ON/ITD Organic Chemicals/Pesticide Data Base

. ON/ITD Devalopment Documents

OM Paragraph 4{c) Program

Seattle Metro Toxicant Pretreatment Planning
Study

Categorical Standards Compliance Monitoring
Reports

POTW Industrial Maste Sumys and Compliance
Monitoring Data

Stata Pretreatment/Hazardous Waste Data

M Monitoring and Data Support Industry
Statys Sheets

KEY: 1 » Substantial data
Z= Lfl‘lted data, or mjor assuptions required for use
* = Little or no data




TABLE 3-3. ADEQUACY OF AVAILABLE DATA SOURCES FOR EVALUATION
OF DSS INDUSTRIAL CATEGORIES

. DATA ELEMENTS

INDUSTRIAL
DATA SOURCES

DATA ON [MGAISTRIAL DISCHARGERS

Adhesives and Sealants

Mazardous Weste

3. ;g. i 2. v
§= P y2E (2 |2t
HEH L
g :I -é '3 b! i
HHE B RIE
- H 1 1 2 hd 1

Battery Manufacturing

Coal, 011, Petroleus Products, and Refining

- - e |Nmber of Nazardous
ste Senerators

Construction lndustry ({omtract and Special
Trade)}

Cosmetics, Fragrances, Flavors, and food
Additives

Oye Manufscture snd Formulation

il Rl ~ - - - Itm Senerated

Electric Generation Power Plants snd Electric

Distribution Services 2 1 2 2 2t . . *
Elactrical and Electronic Components 1 1 2 H 1] 2 . 1
Electroplating/Metal Finishing 1 i 2 1 1 1 2 . 1
Equipment Msnufacturs and Assembly 1 1 2 . . . 2 . 1
Explosives Hanyfacture 1 1 2 1 1 1 2 . i
, Fertiltizer Manufacturs i 1 . 2 . b4 b £ .
food and Food By-Products Processing ] 1 L 2 . - * . -
Gum and Wood Chewicals. Yarnishes, Lacquers
and Related Oils i ! 2 1 H 1 2 . 1
Hazerdous Maste Site Clean-ip 2 . . * . hd * * *
Industriasl and Commercial Laundries 1 4 2 1 1 1 H . 1
Ink Menufacture and Formulation 1 1 2 H 1 1 2 . 1
Inorganic Chamicals Menufacturing 1 1 F4 1 1 i H * 1
Iron and Stee) Manufacture and Forming 1 1 2 ] ] ] 2 - )
Laboratories and Hospitals 1 2 F4 4 . . . . *
Leather Tanning and Finishing 1 i 2 i 1 1 2 * .
Miscellaneous Chewical Formulation 1 2 2 2 L B * . *

1 = Substantial Data

2 = Limited Data or I%jor Assumption(s) Required for Use

* = Ljttle or No Data
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TABLE 3-3. ADEQUACY OF AVAILABLE DATA SOURCES FOR EVALUATION

OF DSS INDUSTRIAL CATEGORIES (Continued)

DATA ELEMENTS OATA OW [NDUSTRIAL DISCHARGERS
i
8 la
3 ! - - ! ! g @
- -
§lez si £ el |38
iflie(gd 2, (2128 2 |2
2012 2 2
IR
' i 33 1 i
INDUSTRIAL Iy T i 5 5 g
DATA RCES -

- AL HEHEH I HIR
fotor vehicle Services 1 z 2 z * * * * b
lionferrous Hotals Forming 1 1 ? 1 1 1 . - 1
Wonferrous Metals Manufacturing 1 1 b 1 1 1 2 . 1
Organic Chemicals Manufacturing 1 1 1 1 1 1 1 1 1
Paint Manufactury and Farmulation 1 1 2 1 ] 1 2 * 1
Pesticides Formulation 1 I ? | 1 1 2 2 1
Pesticides Wanufacturing 1 1 H 1 1 1 1 1 1
Pharmaceutical Manufacturing 1 1 2 1 1 1 F4 . 1
Photographic Chemicals and Film Manufacturing 1 1 * 1 1 1 H * 1
Plastics Motding and Forming 1 i 2 1 1 1 2 * 1
Plastics, Resins and Synthetic Fibers
Manufacturing 1 1 1 1 1 1 1 1 1
Porcelain Enameling 1 1 2 1 1 1 2 A 1
Printing and Pub]ishing 1 1 2 1 1 1 2 * ]
Pulp and Paper Nilis 1 1 2 1 1 1 2 . 1
Rubber Manufacture and Processing 1 1 2 2 2 2 2 * 1
Service Ralated [ndustries {other than motor 1 2 2 2 P . . .
vehicle services)

Soap and Detergents, Cleaining Preparations and

_Hmm Manufacture and Formulation 1 1 * 2 v * 2 . .
Stone, Clay, Class, Concrete, and Other 1 1 - 2 2 2 " - .
Hinera) Produrts

Taxtile Mills 1 ] ? 1 1 1 ? * 1
Timber Products Processing 1 i * 1 | i H * ]
Transportation Survices i 2l el 2] =1 ¢ . *
Waste Reclamation Sarvices H . . * LA " . .
Waste Treatment and (Hspbsal Services 2 . * * L I * . .
Wholasale Trade Industry 1 2 2 . F * . * " .
Wood Furniture Manufacture and Refinishing 1 ] 2 2 b * * "

1 = Substantial Data

2 = Limited Data or Major Assumption(s) Required for Use
* » L{ittle- or No Data
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Generally, the EPA/OSW data sources provided a substantial amount of data
on the types and quantities of hazardous wastes generated, treated, Stored, or
disposed by an industrial category. Except for the SQG survey and the ISDB,
however, these same data sources provided 1ittle information on the number of
indirect discharging facilities and quantities of hazardous wastes discharged
to POTWs by these facilities, The SQG survey provided estimates by industrial
category for the types and quantities of hazardous wastes being discharged to
POTWs, but only for SQGs (1.e., less than 1,000 kg/mo), (The HSWA of 1984
changed the definition of SQGs from 1,000 kg/mo to 100 kg/mo. The SQG Survey
was conducted prior to the amendments.) The ISDB provided extensive data on
- hazardous wastes and constituents discharged to POTWs, but only for a small
number of findustrial categories (i.e., organic chemicals manufacturing; plas-
-tics, resins, and synthetic fibers manufacturing; dye manufacture and

formulation; and pesticides manufacture). The ISDB was the only data source
that provided substantial data on lcadings of hazardous constituents that are
not priority pollutants under the Clean Water Act (CWA).

The EPA/OW data sources shown in Table 3-2 contained general background
information as well as loadings for a l1imited number of hazardous constituents
in a majority of the DSS industrial categorfes. Also, EPA/OW discharge data
generally extended only to constituents that are also CWA priority pollutants,
The 1imited data reflect the scope of EPA/OW effluent guidelines rulemakings,
which focused on control of priority poliutant discharges by the various
industrial categorfes. EPA/OW did attempt, through the CWA Paragraph 4{c)
Program, to identify nonpriority pollutants present in process wastewaters
‘discharged to POTWs by various industrial categories (see Section 3.3.4.2).
Data collected for this program were used to assess the possible presence of
nonpriority hazardous poliutants in industrial wastewaters,

State and local data sources provided useful information on hazardous
constituents discharged to POTWs by facilities within the various industrial
categories. With some exceptions (e.g., Seattle Metro), State and local data
emphasized hazardous constituents that are also priority pollutants. Still,
these data sources often provided information on industrial categories that
were not covered by EPA/OW and EPA/OSW data sources.,
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Table 3-3 summarizes the relative strengths and weaknesses of different
data sources for specific industrial categories. As indicated in this table,
these data sources provided extensive information on some industrial
categories (e.g., organic chemicals manufacturing) and 1ittle information on
other categories (e.g., hazardous waste site cleanups)., Based on available
data sources for specific industrial categories, the 47 industrial categories
were divided into the following three groups:

¢ Organic chemicals industrial categories

e Selected consent decree industrial categories (including the organic
chemicals industrial categories)

e Other industrial categories potentially discharging hazardous wastes
to POTWs.

The organic chemicals industrial categories group, which accounts for a
substantial proportion of all organic hazardous wastes generated, is composed
of four industries: (1) dye manufacture and formulation; (2) organic chem-
fcals manufacture; (3) plastics, resins, and synthetic fibers manufacture; and
(4) pesticides manufacture, Data on loadings of both priority and nonpriority
hazardous constituents discharged by the organic chemicals industrial cate-
gories were gathered from two unique data sources:

e Data bases supporting ongoing EPA/OW effluent guidelines rulemakings
for the organic chemicals; plastics, resins, and synthetic fibers; and
pesticides manufacturing categories

¢ The EPA/OSW ISDB, which incorporates data from RCRA 3007 question-
naires and sampling/analysis results.

Because of the accurate and extensive information on both RCRA wastes and
priority hazardous constituents discharged by the organic chemicals
industries, these industries as a group were analyzed.

The selected consent decree industrial categories are composed of 30
major fndustrial categories that have been regulated, or considered for
regulation, by EPA/OW as required by the CWA, and in accordance with the terms
of the 1976 NRDC Consent Decree. As mentioned above, the selected consent
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decree industries group includes the four organic chemicals industrial cate-
gories., Existing data sources for these selected consent decree categories
contain substantial data on loadings of priority hazardous constituents, but
“only limited data on loadings of 1isted and characteristic hazardous wastes
and nonpriority hazardous constituents. The remaining 17 industrial cate-
gories primarily consist of service-related industries. EPA/OW and EPA/OSW
data sources generally contained 1ittle information on these industrial
categories, Consequently, a variety of data sources were utilized to assess
potential hazardous waste discharges from these industrial categories,

3.1.3 Organization of the Chapter

" . The remainder of the chapter is divided into six sections. Section 3.2
presents and analyzes discharyge data for the major organic chemicals indus-
trial categories, Section 3.3 presents and analyzes basic characteristic and
hazardous waste data for 30 selected consent decree industries. For com-
parative purposes, data for the four organics industrial categories presented
in Section 3.2 also are incorporated into this section. Section 3.4 presents
information from varfous data sources for 17 other industrial categories and
evaluates the potential for hazardous waste and constituent dischafges to
POTWs from these industrial categories. Section 3.5 evaluates the production
and use of selected hazardous constituénts (primarily RCRA solvents) in an
attempt to determine the probable sources of poliutants known or believed to
be common in POTW influent wastewaters. Section 3.6 estimates hazardous
constituent loadings to POTWs from residential sources. Finé]]y, Section 3.7
summarizes and evaluates the hazardous pollutant loadings from the major
industry categories.

3.2 TYPES AND QUANTITIES OF HAZARDOUS WASTES AND CONSTITUENTS DISCHARGED BY

THE ORGANIC CHEMICALS INDUSTRIAL CATEGORIES

The organic chemicals industries have been the focus of numerous studies
and regulatory initiatives undertaken by both EPA's OW and OSW. The Agency
has evaluated the organics industries in detail because they are composed of
numerous large and complex facilities that handle an array of chemical
intermediates, products, and wastes posing significant environmental concerns
if improperly managed. For the study's phrposes, the organic chemicals -
industry encompasses the following four categories: '
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Dye Manufacture and Formulation

Organic Chemicals Manufacturing

Pesticides Manufacturing

Plastics, Resins, and Synthetic Fibers Manufacturing.

The pest1c1des‘manufactur1ng category does not include the pesticide
formulation segment, which is addressed as a separate category in Section 3.3
of this report,

The selection of these four categories for separate analysis should not
be interpreted that these categories are the only significant sources of
organic hazardous constituents. Numerous other industrial categories, such as
the petroleum refining, pharmaceutical manufacturing, and electroplating/metal
finishing categories, discharge large quantities of organic hazardous
constituents to POTWs. These other categories are examined in Section 3.3,

The analysis presented in Section 3.2 has two major objectives. First,
it estimates hazardous constituent loadings of both priority and nonpriority
pollutants to POTNs‘frbm these industries. For comparative purposes, these
results also have been incorporated into Section 3.3 of this chapter, which
presents hazardous constituent loadings estimates for 30 selected consent
decree categories, including the four organics categories. Second, the ISDB
was used to estimate generation and discharge rates for characteristic and
listed hazardous wastes. In estimating hazardous constituent loadings, the
analysis blends data derived from major EPA/OSW and EPA/OW data bases on these
industries., Consequently, the discussion of industry estimates identifies and
explains areas of major agreement or disagreement in estimates derived from
the two data sources, The remainder of Section 3.2 briefly discusses the
significance of the organics industries, describes methodologies used to
project hazardous waste and constituent loadings, and presents study findings
for the organics industries,

3.2.1 Backyround and Methodology for Evaluation of the Organic Chemicals
Industrial {ategories

A 1984 EPA report, National Survey of Hazardous Waste Generators and
Treatment, Storage and Disposal Facilities Regulated Under RCRA in 1981,
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estimated that the chemical and petroleum refining industry (SIC 28-29)
generated 71 percent of all RCRA hazardous wastes generated nationally in
1981, Other data sources, such as the EPA Hazardous Waste Data Management
System, also suggest the predominance of these industries as hazardous waste
generators. Many of the chemical products formulated by this industry
ultimately become the hazardous constituents discharged by the remaining
industries. Previous EPA/OW studies also have established that the organics
industries discharge substantial quantities of toxic pollutants to POTWs. In
its evaluation of the National Pretreatment Program, the pretreatment regula-
tory impact analysis (RIA) estimated that the organics industries discharge
38 percent of all priority pollutants and 56 percent of all organic priority
pollutants discharged to POTWs,

The need for effective regulation of these industries is reflected in
current EPA/OW and EPA/OSW regulatory programs. The proposed pretreatment
standards for the organic chemicals and plastics and synthetic ‘fibers industry
(OCPSF) (which includes three DSS industrial categories: organic chemicals;
plastics, resins, and synthetic fibers; and dye manufacture and formulation)
published in the Federal Register on July 17, 1985 (50 FR 29068) reported that
42 percent of the approximately 1,000 OCPSF facilities discharged wastes to
POTWs at an estimated average daily process flow of 0.24 million gallons per
day (mgd) per plant, Research used to develop these proposed standards found
that "as a result of the wide variety and complexity of raw materfals and
processes used and of products manufactured in the OCPSF industry, an excep-
tionally wide variety of pollutants are found in the wastewaters of this
industry." Furthermore, 39 percent of the indirect dischargers surveyed
reported either no treatment or no treatment beyond equaiization and neutral-
ization; 47 percent utilized some physical/chemical treatment; and 14 percent
employed biological treatment of wastewaters, Final regulations for the
Pesticides Manufacturing and Formulation categories were promulgated in the
Federal Register on October 4, 1985 {50 FR 40672). '

In EPA's OSW, organic chemical manufacturing wastes have received

considerable attention in the Hazardous Waste Identification and Listing
Program over the last 4 years., A survey of proposed hazardous waste 1istings
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and 1istings currently being evaluated for possible proposal for 23 product/
processes showed that only 5 out of 84 wastes are proposed for 1isting solely
because of toxic metal content. Seven wastes are being considered for 1isting
due to both metal and organic toxics, while 79 wastes are proposed for 1isting
because of their toxic organic constituents alone. These proposed listings
reflect EPA/OSW's current emphasis on the organics industries,

Key data sources for the evaluation of the organics industries were the
0SW ISDB and the OW/ITD data bases. Together, these data bases allowed
extensive characterization of hazardous waste generation and discharge
practices for the four organic chemicals industrial categories. Table 3-4
provides an overview of the types of data contained in the ISDB and ITD
data bases. As indicated in this table, the ISDB contains information on POTW
loadings of priority and nonpriority hazardous constituents and POTW loadings
of characteristic and 1isted hazardous wastes, but does not contain data on
treatment and removal of hazardous wastes and constituents. By comparison,
the ITD data bases for OCPSF and pesticide rulemakings contain information on
POTW loadings of priority hazardous constituents and on treatment and removal
of these constituents, but do not contain information on loadings of non-
priority hazardous constituents, or characteristic and 1isted hazardous
wastes. The ISDB and ITD data bases provided overlapping data sources only
for loadings of priority hazardous constituents. All other data elements were
derived exclusively from one of the two data bases.

3.2.1.1 Discussion and Comparison of ISDB and ITD Methodologies

This section provides a brief overview and comparison of the ISDB and ITD
methodologies employed to estimate hazardous waste and constituent discharges
to POTWs. More detailed descriptions of these methodologies appear in
Appendix D. During the early phases of the study, the ISDB and ITD data bases
were determined to be the best available sources of pollutant loadings data
for the organics industry. When the ISDB data base was separately compared to
ITD's organics and pesticide data bases, no data base was deemed superior to
the other., Therefore, to ensure that the strengths of each saurce were fully
incorporated in the analysis, and because of the substantial complexity and
differences of the data sources, the ISDB and ITD data bases were not
integrated to generate composite loadings.
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TABLE 3-4. TYPES OF DATA CONTAINED IN ITD AND ISDB DATABASES

ITD Data Bases

(OCPSF and Pesticides)

[SDB Data Base

Data Contained in
Data Base

Data Not Contained
in Data Base

Loadings of Priorit
Hazardous Constituents
Treatment/Removal of
Hazardous Wastes and
Constituents

Loadings of Nonpriority

Hazardous Constituents
Loadings of RCRA
Characteristic and Listed

Wastes

Loadings of Priority

Hazardous Constituents
Loadings of Noneriorit!
Hazardous Constituents
loadings of RCRA
Characteristic and Listed
Wastes

" Treatment/Removal of

Hazardous Wastes and
Constituents




A comparison of results from the two separate analyses revealed some
agreement on aggregate constituent loadings, but less agreement on
constituent-specific loadings. For the four industrial categories considered
(dye manufacture and formulation; organic chemicals; pesticide manufacturing;
and plastics, resins, and synthetic fibers), the total raw priority hazardous
constituent loadings were 31,442 kkg/yr based on the ISDB estimates, and
12,682 kkg/yr based on the ITD estimates. These results represent a 61
percent difference, a relatively minor divergence considering that estimates
were generated using different sources and analytical methodologies,
Constituent-specific comparisons, however, revealed more variable results,
including the presence of numerous pollutants identified by only one of the
two sources, These apparent discrepancies can be accounted for by closely
examining the data sources and methodologies,

As described further in Appendix D, the most fundamental differences in
the ISDB and ITD data lie in the purposes and objectives of the data bases and
the programs they support, the data collection methods, and the analytical
methodologies employed to produce estimates for this study. Developed for
EPA/OSW, the ISDB is based on RCRA Section 3007 surveys of the organic
chemical industry, which were aimed at identifying potential RCRA hazardous
wastes from industry or product groups of concern, The surveys were not
intended to be statistically representative of an industrial category or
product group. The selection of industries or products of concern was based
solely on OSW priorities and the availability or lack of information
characterizing the wastes of concern,

The ITD data bases, developed for EPA/OW, are based on CWA Section 308
surveys of the organics industry to support the development of effluent
guideline regulations. Although questionnaires were distributed to all known
organics manufacturers, they did not require facilities producing organic
chemicals at less than 50 percent of their total facility production to supply
waste composition data, General information was requested from these facili-
ties regarding products and process wastewater flows. The ISDB and ITD
surveys did not define the organics industry using the same criteria, although
every effort possible was made to account for this when extrapolating the
facility data to National estimates.
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Methodologies were developed to use these data sources to generate
hazardous constituent loading estimates for each industrial category {see
Appendix D). The ISDB methodology consisted essentially of estimating typical
values for hazardous constituent concentrations and waste quantities not
reported by the manufacturer and scaling up to National totals, based on the
percentage of total National production accounted for by ISDB data for each
industrial category. These scale-ups were not performed on a product or
product group basis, but were applied within each industrial category, The
1TD methodology extrapoiated reported data to National estimates for similar
processes, The ISDB methodology assumes that wastestreams and constituents
included in the data base are representative of the remaining portions of the
industry, whiie the ITD methodology assumes that similar processes will
generate similar wastes. Obviously, neither .of these assumptions will hold in
every case; therefore, hazardous constituent-specific loadings may be under-
estimated or overestimated in some instances. Under either methodology,
constituent loadings cannot be estimated for any hazardous constituent that is
not reported in the data base., These omissions account for hazardous
constituents that appear in only one data base.

Another methodological issue relates to the way in which hazardous
constituent concentrations are reported in the ISDB. Approximately one-half
of the concentration values are reported as ranges {i.e., 1 to 10 percent,
10 to 50 percent, etc.). 1In these instances, the mean of the range was used
to calculate pollutant loadings,

ISDB data were collected over several years (1981 through 1983), while
the ITD data represent manufacturing profiles for 1980 alone. Because 1981
and 1982 were depressed years economically for the organics industries, ITD
pollutant loadings would be expected to be higher than ISDB loadings, except
for the plastic and resin industry, which was surveyed by the ISDB in 1983, a
relatively strong year for the plastics 1ndustry.(1) Appendix D provides more
information on the status of the organics industry.

In summary, neither the ISDB nor ITD data bases were developed with the
DSS as their primary end use. All information sources have strengths and
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1imitations that apply to this study. As discussed above, discrepancies exist
between the two estimates on a hazardous constituent-specific basis because of
the unique characteristics of each data source and the analytical method-
ologies applied to both., However, estimated hazardous constituent Toadings
from the two data sources fall within reasonable intervals of agreement. The
two estimates presented in this report should be considered acceptable ranges
of values.

3.2.2 Presentation of Findings for the Four Organic Chemicals Industrial
(ategories

This section presents study findings for the four organfc chemicals
industrial categorfes, Initially, discharge characteristics, including number
of indirect dischargers and POTW process flow, are presented for each cate-
gory. The following sections provide estimates for loadings of priority and
nonpriority hazardous constituents discharged by these categories. Estimates
of rates of generation and discharge of characteristic and iisted hazardous
wastes also are presented and evaluated.

3.2.2.1 Discharge Characteristics of the Organic Chemicals Industrial
Categories

Data on discharge characteristics for the oryanics industries were
derived from ITD data bases supporting the effluent guidelines rulemakings for
the organic chemicals, plastics and synthetic fibers, and the pesticide
manufacturing categories, Table 3-5 provides a summary of discharge data for
the four organic chemicals industrial categories addressed in Sectfon 3.2. As
indicated in Table 3-5, the organics industries encompass an estimated 1,096
facilities, of which 468, or 43 percent of the total, are indirect dis-
chargers. Approximately one~half of all indirect dischargers are organic
chemical manufacturers. An additional one-third of the indirect discharyers
are plastics, resins, and synthetic fibers manufacturers._

The four organics categories discharge a total of 103 million gallons per
day of process wastewater to POTWs. As expected, the organic chemicals
manufacturing category, which discharges 66 mgd of process wastewater,
accounts for the largest share of all process wastewater (64 percent). The
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TABLE 3-5. DISCHARGE CHARACTERISTICS OF THE ORGANIC
CHEMICALS INDUSTRIAL CATEGORIES

_ Dye
Organic Manufacture Plastics, Resins,
Chemical and Organic and Synthetic Pesticides
Industry Formutation Chemicals Fibers Manufacturing Totals
Number of
Facilities* 58 537 382 - 119 1,096
Number of Indirect _
Dischargers 47 230 153 38 468
-Number of Direct
Dischargers 11 174 124 ' 45 354
Number of Zero
Dischargers 2 142 112 25 281
Total Indirect
Process Flow
{MGD) _ _ 11.34 65.99 21.21 4,30 102.84
Total Direct
Process Flow
(MGD) 11.69 183.37 160.99 N/A N/A

N/A: Not Available

*2 Dye, 7 Plastic, and 9 Organic facilities have both direct and indirect discharges and
are counted twice. Further, 11 Pesticide Manufacturing facilities do not generate
wastewaters,




plastics, dyes, and pesticide categories contribute 21 mgd (20 percent of all
wastewater), 11 mgd {11 percent) and 4 mgd (4 percent}, respectively, of all
process wastewater from the organics industries to POTWs. Of the three
categories for which direct flow data were currently available, the dye
manufacture and formulation industrial category discharges the greatest
proportion {i.e., 49 percent) of its total process wastewater to POTWs.

3.2.2.2 Hazardous Constituent Loadings for the Four Organfc Chemicals
Industrial Categories

Appendix E presents estimates for hazardous constituent loadings for the
four organic chemicals industrial categories. Appendix E presents loadings
both for priority hazardous constituents (i.e., CWA priority pollutants) -and
nonpriority hazardous constituents. In addition, loadings estimates are
provided for three different treatment levels, including raw discharge, cur-
rent discharge (1.e., discharge at current treatment levels), and after PSES
discharge (i.e., discharge at treatment levels required to meet.proposed and
promulgated PSES 1imitations), In projecting after PSES loadings for the dye
manufacture and formulatioh; organic chemicals; and plastics, resins, and
synthetic fibers categories, the analysis incorporates proposed PSES
1imitations developed for the ongoing effluent guidelines rulemaking for the
OCPSF category., In estimating after PSES loadings for the pesticide
manufacturing category, the analysis utilizes recently promulgated PSES
limitations developed as part of the pesticides manufacturing rulemaking.

EPA/OW analyses conducted during the OCPSF and pesticide rulemaking did
not evaluate treatment and removal rates for most nonpriority hazardous
constituents. As a result, the amounts of nonpriority hazardous constituents
discharged following PSES implementation were determined by applying the
removal rates presented in Chapter 4. No industry in-plant controls were
assumed .

Table 3-6 presents a summary of hazardous constituents for the four
organic chemicals industrial categories., Hazardous constituent loadings to
POTWs are segregated by metals (1.e., for this study, cyanide is included as a
metal), priority organics, and nonpriority organics. This format allows
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TABLE 3-6. SUMMARY OF HAZARDOUS CONSTITUENT LOADINGS TO POTWs FOR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES

1 Total Hazardous Organics -  Total Hazardous Orgahics -
Total Hazardous Metals Priority Constituents Only  Nonpriority Constituents Only
ISDB - (kkg/yr) ' (kkg/yr) (kkg/yr)
Priority and Nonpriority ,
Constituents Raw Current PSES Raw ~ Current  PSES Raw  Current PSES
Dye Manufacture and Formulation 431 429 <1 434 434 <] 11,400 11,400 136
Organic Chemicals Manufacturing 5,982 5,631 552 15,931 15,166 846 13,918 13,302 996
Piastics, Resins, and Synthetic
Fibers Manufacturing 120 120 9 8,514 8,115 10 10,188 5,916 865
Pesticides Manufacture 232 116 2 536 267 <1 28,055 14,027 533
TOTALS 6,765 6,196 563 25,415 24,982 856 63,561 44,645 2,530
A : |
= 1D
Data Bases - Priority
Constituents Only
Dye Manufacture and Formulation 279 278 <1 206 206 <1 N/A N/A N/A
Organic Chemicals Manufacturing = 1,022 " 961 5 6,067 5,824 6 N/A _ N/A N/A
Plastics, Resins, and Synthetic ' _
Fibers Manufacturing 53 52 2 2,200 2,106 1 N/A N/A N/A
Pesticides Manufacture 3 _1 _<1 2,852 1,426 <1 NA N/A N/A
TOTALS _ 1,357 1,292 8 11,325 9,562 8 N/A N/A N/A

1Includes cyanide

N/A - Not Available




effective comparison of metals and priority organics loadings based on ITD and
1SDB data bases. Since the ITD data base does not contain data on nonpriority
RCRA organics, nonpriority organic loadings are derived solely from ISDB data
sources.

According to ISDB estimates, under raw conditions the organics industries
discharge 6,765 metric tons per year of hazardous metals and cyanide (6,027
metric tons priority metals and cyanide, 738 metric tons of nonpriority
metals). Of this amount, organic chemicals manufacturing accounts for 5,982
metric tons per year, or 88 percent of the total quantity discharged. The ITD
data base projects significantly smaller raw metals and cyanide loadings of
1,357 metric tons per year {priority metals and cyanide only), but alsc shows
the relative importance of the organic chemicals manufacturing category, which
is estimated to discharge approximately 75 percent of all hazardous metals,

As indicated in Tables 3-7 and 3-8, both the ITD and ISDB data bases show
substantial loadings of cyanide, chromium, lead, nickel, and selenium., Based
on ITD treatment/removal analyses, Table 3-6 shows that PSES implementation
should result in a 99 percent reduction in hazardous metal loadings to POTWs,

Both the ITD and ISDB data bases show substantial raw loadings of
priority organic constituents to POTWs. The ISDB data source projects a total
raw loading of 25,415 metric tons peé year of priority organic constituents,
Of this total, 15,931 metric tons, or 63 percent, are attributed to organic
chemicals manufacturing, while an additional 8,514 metric tons, or 34 percent,
are attributed to plastic, resins, and synthetic fibers manufacturing.,
According to ISDB estimates, both dye manufacture and formulation and pes-
ticide manufacturing are less significant sources of priority organic
constituents. The ITD data bases show a total raw loading for priority
organics of 11,325 metric tons per year. The ITD data base also demonstrates
the relative importance of the organic chemicals manufacturing category
(54 percent of all loadings) and the pesticides manufacturing category
(25 percent).

Based on treatment data contained in the ITD data bases, Table 3-6 shows
minimal constituent reductions at current treatment levels., For thé PSES
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TABLE 3-7. TOP 20 HAZARDOUS CONSTITUENTS WITH THE HIGHEST RAW, CURRENT, AND PSES LOADING FOR

FGUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES - ITD DATA ONLY
Hazardous ' Hazardous
Copstituent Raw (kkg/yr) Constituent Current (kkg/yr})
Phenol 4,504 Phenol 4,367
Benzene 1,536 4-Nitrophenol 1,189
4-Nitrephenol 1,191 Benzene 848
Toluene 1,126 Cyanide 805
Cyanide 847 Acrolein 146
Acralein 783 Toluene 745
2,4-Dimethyl Phenol 648 2,4-Dimethyl Phenol 555
Chlorobenzene 613 Chlorobenzene 307
Lead and Compounds 242 Lead and Compounds 229
Chromium and Compounds 188 Chromium and Compounds 183
Acrylonitrile 173 Acrylonitrilte 163
Ethyl Benzene 123 Ethyl Benzene 119
1,2-Dichloropropane 104 1,2-pichloropropane 94
1,1,2-Trichlorgethane 80 1,1,2-Trichloroethane 72
Methylene Chloride 61 Nitrobenzene 50
Nitrobenzene 55 Selenium and Compounds 33
Selenium and Compounds 35 Naghthalene 33
Naphthalene 34 Methytene Chloride 33
Nickel and Compounds 32 Nickel ) 32
& Carbon Tetrachloride 23 Carbon Tetrachloride 19
AL
[
Mazardous
Constituent PSES (kkg/yr)
Chromium and Compounds 1.756
Hickel and Compounds 1.109
Ant imony 1.054
Selenium and Compounds 0.857
Toluene 9.841
Lead 0.627
Bis(2-Ethy! Hexyl) phthalate 0.549
Cadmf um 0.491
Phenol 0.424 - -
Benzene 0.405
Stlver 0,398
Ethyl Benzene 0,266
Naphthalene 0.237
Methylene Chloride 0.231
Arsenic 0,207
_ Cyanide ©0.187
Vinyl Chioride 0.147
Acrylonitrile 0.129
Dimethyi Phthalate 0.167
2 ,4-Dimethylphenol 0.72




-t

TABLE 3-8. TOP 20 HAZARDOUS CONSTITUENTS WITH THE HIGHEST RAW, CURRENT, AND PSES LOADING FOR
FOUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES - ISDB DATA ONLY

*Priority Pallutants

Hazardous
Constituent PSES (kkg/yr}
Formaldehyde B53
Butyl Benzyt Phthalate* 609
Furfural 403
Iylene 345
Silver and Compounds* 302
Acetone 189
Methyl Isobutyl Ketone 165
Formic Acid 14%
Aniline 132
Cyclohexanone a7
Tetrahydrofuran 87
Nickel and Compounds*® a7
Arsenic and Compounds* 86
2,4-Dinitrophenol* 68
Anthracene* 56
Chromium and Compounds* 32
Tetrachloroethylene* 3l
Chloroform* 25
Selenium and Compounds™ 15
Chlorophenols 14

*Priority Pollutants

*Priority Pollutants

Hazardous Hazardous

Constituent Raw (kkg/yr) Constituent Current (kkg/yr)
Methanol 18,069 Methanol 14,387
Xylene 13,767 Phenol* 9,810
Phenol* 10,136 Xylene 6,898
Formaldehyde 9,958 Farmaldehyde 5,896 -
Acetone 7,137 Furfuratl 4,032
Furfural 4,219 Acetone 3,713
Aniline 2,649 Aniline 2,636
Toluene* 1,873 Tetrahydrofuran 1,739
Tetrahydrofuran 1,820 Methy! Isobutyl Ketane 1,648
Methyl Isobutyl Ketone 1,724 Toluene™ 1,609
Acrylonitrile* 1,586 Acryfonitrile* . 1,489
Formic Acid 1,515 Formic Acid 1,448
Benzene* 1,345 Benzene* 1,301
lead and Compounds* 1,149 Lead and Compounds* 1,049
Chromium and Compounds™ 1,094 Ethylene Benzene* 994
Ethyl Benzene* 1,032 Chromium and Compounds* 943
Nickel and Compounds* 842 Chloroform* 783
Chloroform* 828 Nickel and Compounds* 748
Cyanide* 745 Cyanide* 710
Selenium* 730 Naphthalene* 709

———




scenario, current ITD data project removal rates of greater than 99 percent
for the priority organic constituents., These substantial removal rates are

reflected in the reductions from raw and current discharge levels to PSES
Tevels for the three OCPSF segments and the pesticide manufacturing category.’

The two data bases show some agreement on specific priority organic
constituents discharged by the organics industries. For example, all 5 of the
priority organics that appear in Table 3-8 among the top 20 constituents under
the raw and current discharge scenarios on the [SDB 1ist (i.e., phenol,
toluene, acrylonitrile, benzene, and ethyl benzene) also are included among
the top 20 constituents on the ITD 1ist (Table 3-7). Based on ITD data, other
significant priority organics include chlorobenzene, 4-nitrophenol,
2,4-dimethylphenol, acrolein, methylene chloride, 1,2-dichloropropane,
1,1,2-trichloroethane, naphthalene, and nitrobenzene.

Table 3-6 also projects loadings of nonpriority organic constituents.
The table shows a total raw loading of 63,561 metric tons per year of non-
priority organic constituents, and substantial loadings from each of the four
organics industries. These loadings, as well as projected current and PSES
loadings, demonstrate that the organics industries discharge substantial
quantities of RCRA hazardous constituents that presently are not regulated
under the CWA priority pollutant 1ist. However, substantial incidental
removal of these pollutants occurs assuming implementation of fully acclimated
biological treatment systems. As indicated in Figure 3-1 and according to
ISDB data, the organics industries discharge raw wastewaters containing 2.5
kilograms of nonpriority organic constituents for each kilogram of priority
organic constituents., Although similar resuits can be anticipated for the
current and after PSES discharge scenarios, these ratios are not presented
here due to the uncertainty about incidental removal rates for nonpriority
pollutants at current and PSES treatment levels., Table 3-8 contains 1ists of
the top 20 ISDB constituents for raw, current, and after PSES scenarios.
Major nonpriority constituents on these 1ists include methanol, xylene,
formaldehyde, acetone, furfural, aniline, tetrahydrofuran, methyl isobutyl
ketone, formic acid, and cyclohexanone. Also, analysis of ISDB resuits
reveals the presence in organics industry wastewaters of numerous other
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FIGURE 3-1. COMPARISON OF LOADINGS OF NONPRIORITY TO PRIORITY ORGANIC CONSTITUENTS
FOR THE FOUR ORGANICS CHEMICALS INDUSTRIES




organic and inorganic compounds that are not included in existing RCRA or CWA
polluytant lists.

The pesticides group of hazardous organics has been a major concern over
the past several years. Appendix E presents the loadings of'those hazardous
constituents utilized in the pesticides manufacturing process, as estimated by
both ITD and [SDB methodologies. Loadings to POTWs of specific active
ingredients discharged by pesticide manufacturing facilities have been
estimated oy ITD to support the recent pesticides rulemaking efforts, The
folTowing summarizes these estimated loadings to POTWs: ‘

Pesticide Hazardous Current Loading After PSES
Constituent Groups (kg/year) Loading (kg/year)

2,4-D, 2-4-DB, Alachlor
Atrazine, Dichlorvos, Mevinphos
Parathfon Ethyl, Parathion Methyl 121,813 1,858

Busan 40, Busan 05, Carbam-S,
- KN Methyl, Mancozeb, Maneb, . _
- Metham, ZAC, Zineb ‘ 6,295 ‘ 68

Table 3-9 provides a summary of the loadings of volatile and ignitabie/
reactive hazardous constituents to POTWs. The hazardous constituents repre-
sented in the table include 59 volatile énd 49 ignitable/reactive constituents
identified from a review of the DSS constituent 1ist of 165'constituents.
This analysis examined physical and chémica] propertfes (i.e., flashpoint,
Henry's constant) of the hazardous constituents to determine ignitabiiity and
potential for volatiiizatfon., Because many of these compounds are discharged
at low concentrations or are only marginally volatile, discharge of the '
constituent does not necessarily imply a concomitant effect, such as volatiil-
ization or explosion. Still, the analysis does indicate that substantial
quantities of volatile and ignitable/reactive constituents are discharged to
POTWs. According to [SDB data sources, approximately 63 percent of all
hazardous constituents discharged in raw wastes are ignitable/reactive, while
68 percent of these constituents are potentially volatile. According to ITD
data bases, 30 percent of priority hazardous constituents in raw wastes are
ignitable/reactive, while 22 parcent of these constituents are potehtial]y

3-27




82-€

TABLE 3-9. LOADIHGS OF VOLATILE AND IGNITABLE/REACTIVE CONSTITUENTS FROM
THE FOUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES

Total volatile
Constituents (kkg/yr)

Total Iynitable/

Reactive Constituents (kkg/yr)

Raw Current After PSES Raw Current After PSES
1SDB -
Priorit + and Nonpriority
Const ituents

Dyes and Pigments 8,769 - 8,769 3 11,111 11,111 121
Organic Chemicals

Manufacturing 16,290 15,572 751 16,883 16,165 812
Plastics, Resins, and

Synthetic Fibers 10,91 6,543 866 10,937 6,546 866
Pesticides Manufacturing 28,080 28,080 1,036 21,423 21,423 703 .
TOTALS 64,700 58,964 2,656 60,354 56,245 2,502
ITD Data Base -

Priority Constituents

Only .,
Dyes and Pigments 2 2 <1 2 2 <1
Organic Chemicals :

Manufacturing 1,649 1,576 2 2,379 2,276 2
Plastics, Resins, and

Synthetic Fibers 110 91 i - 110 92 <1
Pesticides Manufacturing 1,085 1,08% <1 1,360 1,360 <1
TOTALS 2,846 2,754 5 3,851 3,730 5




volatile. These loadings indicate that veolatilization may be a significant
concern for discharges originating from the organics industries.

Because the ISDB has been developed by EPA/OSW primarily to assist the
Agency in identifying and 1isting (as hazardous wastes) specific process
wastes from the organic chemicals fndustries, data contained in ISDB provide
estimates of quantities of concentrated hazardous waste at the point of
production at industrial facilities. Accordingly, estimates derived from ISDB
do not consider the effects of dilution/mixing, volume reduction, or treatment
(e.g., neutralization, biological treatment, chemical precipitation, etc.) on
quantities of hazardous waste ultimately treated, stored, or disposed pursuant
to RCRA requirements., Ffor this reason, estimates presented in this study
cannot be compared with other Agency hazardous waste estimates that consider
the effects of dilution or treatment.

3.2.2.3 RCRA Hazardous Waste Discharges to POTWs from the Four Organic
Chemicals Industrial Categories

As part of the Hazardous Waste Identification and Listing Program,
EPA/OSW has collected and compiled extensive information on the generation and
disposal of hazardous wastes by the organic chemicals industries in the
I1SDB. This data base was used to estimate types and quantities of both
characteristic and listed hazardous waste discharged to POTWs by the four
organic chemicals industrial categories. EPA/OSW also has begun an effort to
collect hazardous waste data for the petroleum refining industry. While
nonconfidential RCRA 3007 questionnaires provided some useful data on
hazardous waste disposal practices, most of the petroleum refining data have
not been organized and computerized yet to allow effective comparison with the

other four organics categories.

Table 3-10 provides a detailed summary of hazardous waste data for the
four organics industries. The table disaggregates RCRA data by waste type,
industrial category, and disposal method. In some instances, related waste
types have been grouped together to mask confidential business information.
For example, three characteristic wastes from the pesticides industry have
been added together and designated "DXXX." This grouping technique prevents
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TABLE 3-10. PROFILE OF ULTIMATE DISPOSAL METHODS FOR CONCENTRATED HAZARDOUS WASTES

GENERATED BY FOUR ORGANIC CHEMICALS INDUSTRIES (1,2)

NUMBER EXTRAPOLATED TOTAL EXTRAPOLATED QUANTITY OF WASTES
OF 15DB WASTE QUANTITY

RCRA WASTE INDUSTRIES WASTES {METRIC TONS/YR) T0 POTH T0 NPDES TO INJ. WELL  TO PRI OTW OTHER
DXXX Oryanic Chemicals 2 2,278.55 -— - -— - 2,278.55
Pesticides 3 1,110.78 - - - -- 1,110.78
Plastics & Resins 4 2,414.08 - - 2,212.32 -~ 301.76
Subtotal 9 5,803.41 0.00 0.00 2,212.32 0.00 3,691.09
D081 Dyes and Pigments 14 5,035.95 1,251.78 - - ~- 3,784.17
Oryanic Chemicals 197 5,039,631.00 4,559.09 1,872,873.00 17,589.61 -~ 3,144,610.00
Pesticides 70 150,461 .60 1,493.91 19.80 900.90 1,944.36 146,102.60
Plastics & Resins 125 6$55,817.10 2,106.80 341,802.10 29.44 4,541.12 307,337.70
Subtotal ] 406 5,850,945,65% 9,411,58 2,214,694.90 18,519.95 6,485.48 3,601,834.47
114,174 Dyes and Pigments 20 783,794.70 144,693.10 636,107.00 846.30 - 2,148.30
Organic Chemicals 347 31,946,941.00 29,866,55 11,599,430.00 12,258,480.00 54,910.07 8,004,254.00
Pesticides 75 1,960,4982.00 451,795.40 1,027,551.00 383,394.30 900.90 47,340.81
Plastics & Resins 39 2,125,247.00 6,830.08 1,765,196.00 - 1,181.28 352,039.80
Subtotal 431 36,816,964.70 633,185.13 15,078,284.00 12,642,720.60 56,992.25 8,405,782,.91
noo3 Organic Chemicals 6 25,609.67 - - 54.09 -~—- 25,555.58
Plastics & Resins 6 1,874.63 -- - 1.51 -~ 1,873.12
Subtotal 12 27,484.30 0.00 0.00 55.60 0.00 27.,428.70
EP Toxic - Organic Chemicals 30 13,462,857.00 0.30 13,388,432.00 3,417.82 ~- 71,006.22
Pesticides 8 5,738.30 - -— - - 5,738,30

Plastics & Resins z2 0.18 0.18 -— -- ~— --
~ Subtotal 40 13,468,595.48 0.48 13,388,432.00 3,417.82 0.00 76,744.52
Extremely Hazardous Oryanic Chemicals 4 2,674.56 - -- -- ~- 2,674.56
Subtotal 4 2,674.56 -- - - ~- 2,674.56
Foo2 Pesticides 3 1,323.63 - - - - 1,323.63
Plastics & Resins 1 51.52 - - - - 51.52
Subtotal 4 1,375.15 0.00 0.00 0.00 0.00 1,375.15
Fou3 Pesticides 2 24,003.54 23,843.16 - - —— 160.38
Plastics & Resins 2 11.04 - -- - - 11.04
Subtotal 4 24,014.58 23,843.16 0.00 0.00 0.00 171.42
Foo4 Organic Chemicals 1 451.73 -— -- - - 451.73
Plastics & Resins 1 3,477.60 - - - - 3,477.60
Subtotal 2 3,929.33 0.00 0.00 .00 0.060 3,929.33




TABLE 3-10. PROFILE OF ULTIMATE DISPOSAL METHODS FOR CONCENTRATED HAZARDOUS WASTES
GENERATED BY FOUR ORGANIC CHEMICALS INDUSTRIES (1.2) (Continued)

NUMBER EXTRAPOLATED TOTAL EXTRAPOLATED QUANTITY OF WASTES
OF IsSbB WASTE QUANTITY

RCRA WASTE INDUSTRIES WASTES (METRIC TONS/YR) TO POTH TO NPDES TO INJ. WELL  TO PRI OTw OTHER
Foo5 Pesticides 2 1,291.95 - - - - 1,291.95
Plastics & Resins 6 54,316.80 -- -- -- -- 54,316.80
Subtotal 8 56,608.75 0.00 G.00 0.00 0.00 §5,608.7%
KXXX Organic Chemicals 112 1,045,131.00 1,610.90 63,922.78 579,842.20 - 399,755.20
Pesticides 31 95,153.85 29,641.59 20,660.31 25,201.44 - 19,658.51
Plastics & Resins 1 1,586.08 - -- - - 1,586.08
Subtotal _ 144 1,141,870.93 31,252.49 84,583.09 605,043.64 0.00 420,991.79
@ PXXX Organic Chemicals 4 1,231.71 .- -— -- - 1,231,71
o Subtotal 4 1,231.71 0.00 0.00 0.00 0.00 1,231.711
Toxic " Dyes and Pigments 3 3,194.55 1,064.85 - -- -- 2,12%.70
Organic Chemicals 153 4,252,467.00 1,143.26 240,038.80 323,531.20 - 3,687,754.00
Pesticides 70 360,763.10 21,768.12 145,067.70 1,750,.32 0.89 192,176.10
Plastics & Resins 42 446,830.50 - 11,341.76 390,013.80 - 45,475.03
Subtotal 268 5,063,255.15 23,976.23 396,448.26 715,295,132 0.8 3,927,534.83
Uxxx Organic Chemicals 8 8,923.16 .- 3,958.11 -— -- 4,965,065
- Plastics & Resins 2 25.76 - - - -- 2h.76
Subtotal 10 8,948.92 6.00 3,958.11 0.00 0.00 4,990.81
TOTAL 1,396 62,472,702.62 721,669.07  31,166,400.36 13,987,265.25 63,478.62 16,533,990.04

1This table provides a profile of the ultimate disposal methods for concentrated hazardous wastes as measured at the point of industrial production, and does
not consider the effects of dilution/mixing, volume reduction, or treatment on waste quantities ultimately treated, stored, or disposed pursuant to RCRA

requirements. Accordingly, these estimates cannot be compared with other Agency hazardous waste estimates that consider the effects of dilution and
treatment. )

2Some doubie counting may occur between management practices,
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KEY TO TABLE 3-10. WASTE TYPES AS DEFINED BY RCRA §261.21-.33

Generic Yisting for solid wastes exhibiting the characteristic of EP Toxicity (pesticides and EP metals).
A solid waste exhibiting the characteristic of ignitability.

A solid waste exhibiting the characteristic of corrosivity.

A solid waste exhibiting the characteristic of reactivity.

A solid waste exhibiting the characteristic of EP Toxicity.

An acute hazardous waste, as defined in §261.33.

A listing of hazardous wastes from nonspecific sources, which includes the following spent halogenated sclvents:
tetrachloroethylene, methylene chloride, trichloroethylene, 1,1,1-trichloroethane, chlorobenzene, 1,1,2-trichloro-
1,2,2-trifluoroethane, ortho-dichlorobenzene, trichloro-fluoromethane; and the still bottoms from the recovery of these solvents.

A listing of hazardous wastes from nonspecific sources, which inciudes the following spent nonhalogenated solvents:
xylene, acetone, ethyl acetate, ethyl benzene, ethyl ether, methy! isobutyl ketone, n-butyl alcohol, cyclohexanone, methanol;
and the still bottoms from the recovery of these solvent,

A listing of hazardous wastes from nonspecific sources, which includes the following spent nonhalogenated solvents:
cresols and cresylic acid, nitrobenzene; and the still bottoms from the recovery of these solvents.

A listing of hazardous wastes from nonspecific sources, which includes the following Spent nonhalogenated solvents:
toluene, methyl ethyl ketone, carbon disulfide, isobutanol, pyridine; and the still bottoms from the recovery of these
solvents.

A generic l1isting for hazardous wastes from specific sources.

A generic listing for discarded commercial chemical products, off-specification species, container residues, and spill residues
thereof that are identified as acute hazardous wastes.

Discarded commercial chemical products, off-specification species, container residues, and spill residues thereof that are
identified as toxic hazardous wastes.

A generic listing for toxic hazardous wastes.




possible identification of individual facility data associated with specific
hazardous waste codes. A key to the different waste codes follows the table.

Table 3-11 provides a summary of hazardous waste generation and discharge
data for the four organics industries and the petroleum refining industry. As
discussed previously, nonconfidential RCRA 3007 questionnaires were used to
estimate wasté generation and discharge rates for the petroleum refining
industry. As indicated in Table 3-11, these five categories together generate
over 64 million metric tons of hazardous waste per year. Organic chemicals
manufacturing alone accounts for approximately 55 million metric tons per
year, or approximately 87 percent of all hazardous waste generated, The
remaining four categories each generate substantially smaller quantities of
hazardous waste,

As demonstrated in Figure 3-2, POTW disposal accounts for only a small
portion of all hazardous waste disposal, largely due to the current disposal
practices of the organic chemicals industries. Of the 62 million metric tons
of hazardous waste generated each year, only 720 thousand metric tons, or
1.2 percent of the total quantity, are discharged to POTWs. Alternatively,
approximately 50 percent of all hazardous waste is discharged to surface
waters under NPDES permits, 22 percent is disposed in underground injection
wells, while remaining wastes are incinerated, recovered, discharged to
privately owned treatment works, or disposed at land disposal facilities.

Figure 3-3 provides a source profile for hazardous wastes discharged by
the four organic chemicals industrial categories. As indicated in Figure 3-3,
most hazardous wastes discharged to POTWs originate from the pesticides
manufacturing and dye manufacture and formulation categories, which account
for 73 and 20 percent, respectively. The pesticides and dye industries
discharge 20 and 19 percent, respectively, of their industry wastes to POTWs.
On the other hand, the organic chemicals industry, which generates the largest
quantity of hazardous wastes, discharges only one-tenth of 1 percent of its
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TABLE 3-11. SUMMARY OF HAZARDOUS WASTE GENERATION AND DISCHARGE RATES FOR FOUR 1

ORGANIC CHEMICALS INDUSTRIAL CATEGORIES AND PETROLEUM REFINING CATEGORY

Total RCRA Total RCRA Percent Of Total Percent of Waste
Waste Generated Waste to POTWs Waste Discharged Discharged to POTWs
Industry (MT/yr) (MT/yr) to POTWs (%) {per jndustry)
Dye Mfg, and Formulation 792,025 147,010 19,5 18.6
Ofganic Chemicals 55,788,196 37,180 4.9 0.1
Pesticides 2,600,829 528,542 70,1 20.3
Petroleum Refining* 2,002,645 32,458 4.3 1.6
Plastics and Resins 3,291,654 8,937 1.2 - 0.3
TATALS A 64,475,348 754,127 100% 1.2%

*Does not include hazardous wastes generated from Coal, 0il, and Petroleum Products portion of
this subcategory. Data presented were extrapolated from 71 nonconfidential RCRA 3007
yuestionnaires to the total industry response (171 facilities).

1

This table provides a profile of the ultimate disposal methods for concentrated hazardous wastes as
measured at the point of industrial production, and does not coasider the effects of dilution/mixing,
volume reduction, or treatment on waste quantities ultimately treated, stored, or disposed pursuant to
RCRA requirements. Accordingly, these estimates cannot be compared with other Agency hazardous waste
estimates that consider the effects of dilution and treatment.




PROFILE OF ULTIMATE DISPOSAL METHODS FOR CONCENTRATED HAZARDOUS WASTE
GENERATED BY FOUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES!

St-¢€

FIGURE 3-2.

l’ﬂu’s figure provides a profile of the ultimate disposal wéthods for concemtrated hazardous wastes as measured at the
point of industrial production, and goes not consider the effects of dilution/mixing, volume recuction or treatment

on waste quantities ultimately treated, stored, or disposed of pursuant to RCRA requirements. Accordiagly, these.
estimates cannot be compared with other Agency hazardous waste estimates which consider the effects of dilution and

treatsent.
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SOURCE PROFILE FOR CONCENTRATED HAZARDOUS WASTES ULTIMATELY DISCHARGED
BY FOUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIESI

Told Hazardous Waste Discharged to POTWs: 721,669 kkg/year

Plastics, Resin and Syn. Fibers Mig.

8,937 kikg/year
/ S0 ol

Organic Chemicals Mig.
- g‘lz.lao kg /year
2%

FIGURE 3-3

l'l'his figure provides a source profile for concentrated hazardous waste quantities as measured at the point of industrial

production, and does not consider the effects of dilution/wixing, volume reduction or treatment on waste quantities discharged
to POTNs. As indicated in the footnote to Figure 3.2, these quantities should not be interpreted as waste quantities treated,
stored, or Jisposed of pursuant to RCRA requiresents.




“hazardous wastes to POTWs. Amendments to RCRA hazardous waste definitions
could significantly change the source profile for hazardous wastes discharged
to POTWs.

Figure 3-4 provides a profile of hazardous waste types discharged to
POTNS by the four organics industries. Figure 3-4 demonstrates that
89 percent of hazardous waste dischérged to POTWs represents-characteristic
waste. Corrosive wastes alone account for 88 percent of the total. The
remaining 12 percent are listed wastes, including spent solvents (3.3 percent
of all waste), K-code listed wastes (4.3 percent), and unspecified toxic
wastes (3.3 percent). The ISDB does not always provide specific information
on degree of treatment at these organics facilities. Still, in Tight of the
prohibited discharge standard for corrosive waste (i.e., pH less than 5.0) and
the significant use of equalization, neutralization, or more sophisticated
treatment within these industry groups, it is 1ikely that most of the charac-
teristic waste receives some treatment prior to discharge to a POTW. Sub-
stantial changes in RCRA hazardous waste 1istings may correspondingly alter
the distribution of waste types discharged to POTWs.

3.3 TYPES AND QUANTITIES OF HAZARDOUS WASTES AND CONSTITUENTS DISCHARGED BY
SELECTED CONSENT DECREE INDUSTRIES
This section presents and evaluates the types and quantities of hazardous
 wastes and constituents discharged by selected consent decree industrial
- categories. Again, these industrial categories were selected from the 1ist of
" industrial categories contained in the 1976 NRDC Consent Decree for which the
EPA/OW was required to develop categorical standards. These selected consent
decree industrial categories (including the four organic chemicals industrial
_cétegories discussed in Section 3.2) Constitute the larger generators of
" hazardous wastes for which hazardous constituent data were available from ITD,
either in terms of total quantity generated by the category as & whole or
generated by individual facilities within an industria]-category. These
industry categories are: '
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PROFILE OF HAZARDOUS WASTE TYPES DISCHARGED TO POTWs
BY FOUR ORGANIC CHEMICALS INDUSTRIAL CATEGORIES!
?na.,.,.. Waste (DOOY)

Totd Hazardous Waste Discharged to POTWs- 721,669 kig/year
////I 412 idg/ysar
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FIGURE 3-4
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lThis figure provides a discharge profiile for concentrated hazardous waste quantities as measured at the point of
industrial production, and does not consider the effects of dilution/mixing, volume reductios or treatment on
waste quantities discharged to POTHs, As indicated in the footmote to Figure 3.2, these quantities should mot
be interpreted as waste quantities treated, stored, or disposed of pursuant to RCRA requirements. :




category listed.
characteristics for each industrial category:

¢ Adhesives and Sealants
e Battery Manufacturing

¢ Coal, 0i1, and Petroleum
Products and Refining

¢ Dye Manufacturing and
Formulation

¢ Electrical and Electronic
Components

o Electroplating and Metal
Finishing

¢ Equipment Manufacturing and
Assembly

e Explosives Manufacturing

8 Gum and Wood Chemicals and
Related Qils

¢ Industrial and Commercial
Laundries

e Ink Manufacturing and
Formulation

¢ Inorganic Chemicals
Manufacturing

e Iron and Steel Manufacturing and

Forming

¢ Leather Tanning and Finishing

Nonferrous Metals Forming
Nonferrous Metals Manufacturing
Organic Chemicals Manufacturing

Paint Manufacturing and
Formulation

Pesticides Formulation
Pesticides Manufacture
Pharmaceuticals Manufacturing

Photographic Chemicals and Film
Manufacturing

Plastics Molding and Forming

Plastics, Resins, and Synthetic
Fibers Manufacture

Porcetain Enameling
Printing and Publishing
Pulp and Paper Mills .

Rubber Manufacturing and
Pracessing

Textile Mills

Timber Products Processing.

Discharge Characteristics of Selected Consent Decree Industries

The discharge characteristics of the selected industrial categories

discussed fin this section are presented in Table 3-12. These characteristics

number of direct, indirect, and zero discharye facilities; total number

¢ DSS Industry Profile Forms

of facilities; and the total indirect dischahge flow for each industrial
The following five sources were used to develop the basic

e OSW ISDB (for organic chemicals industrial categories only)




¢ EPA Summary of ITD Rulemaking Activities
e ITD Development Documents

® EPA Monitoring and Data Support Divisfon (MDSD) Industry Status
Sheets.

The first data source, DSS Industry Profile Forms, were developed for use
during this study. The basic form, shown in Appendix F, was provided to ITD
Project Officers for the industrial categories analyzed during this study.

DSS Industry Profile Forms were completed by ITD for a majority of the
selected consent decree industrial categories. The completed profile forms
received were treated as the most up-to-date information for a given category.
When DSS Industry Profile Forms were not available, then ITD Development
Documents and the EPA Summary of ITD Rulemakinyg Activities were used to gather
the basic characteristics for that industrial category. The basic charac-
teristics shown in Table 3-12 represent the industrial category and sub-
category(ies), as utilized by ITD. Therefore, the numbers may not be totally
representative of the industry categories developed for this study and
presented in Appendix C. For example, the data presented in Table 3-12 for
the Pulp and Paper industrial category exclude the paper products subcategory
fncluded for this study.

Examination of Table 3-12 reveals that greater than 80 percent of the
indirect dischargers are from two service-related industrial categories,
industrial and commercial laundries and printing and publishing. The indus-
trial and commercial lTaundries category also ranks third highest in total
indirect discharge flow, preceded only by pulp and paper and electroplating/
metal finishing. The printing and publishing category ranks first in number
of zero dischargers (zero discharger refers to facilities, that may or may not
be connected to a POTW, that generate a process wastewater that is not dis-
charged) followed by timber products processing and paint manufacturing and
formulation., Zero discharge industrial facilities still have potential to
dispose hazardous wastes into a POTW via spills and process changes, if they
are connected to a POTW, The number of zero dischargers shown in Table 3-12
for each industrial category does not differentiate between those industrial
facilities connected or not connected to POTWs. In summary, based on the data
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TABLE 3-12. DISCHARGE CHARACTERISTICS OF SELECTED CONSENT DECREE INDUSTRIAL CATEGORIES

(INCLUDING ORGANIC CHEMICALS INDUSTRIAL CATEGORIES)

Number of Number of Number of Total Indirect
Total Number of Indirect Direct lero Discharye Flow
Industrial Category Facilities Bischargers Dischargers Dischargers (MGD)
Adhesives and Sealants 503 298 g 196 2.7
Battery Manufacturing 254 149 21 B84 7.9
Coal, 0il, Petroleum Products, and Refining 170 45b 104b 21 92.3
Dye Manufacturing and Formulation 58 47 11 2 11.3
Electrical and Electronic Components 379 270 86 23 33.5
Electroplating and Metal Finishing 13,502a 10,961 2,941 0 575.7
Equipment Manufacturing and Assembly N/A NfA N/A N/A N/A
Explosives Manufacturing 170 4 24 142 <1
Gum and Wood Chemicals, and Related 0ils 120 10 11 99 3.0
Industrial and Commercial Laundries 68,800 68,635 165 ] 526
Ink Manufacturing and Formulation 460 223 237 0 <1
Inorganic Chemicals Manufacturing 193 3l 147 15 18.5
Iron and Steel Manufacturing and Forming 1,020 162 733 125 430.7
Le