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Chapter 8

Managing Industrial Effluents

INTRODUCTION

The direct and indirect discharge of industrial
effluentsl is a widespread practice that contributes
substantial quantities of pollutants to marine as well
as non-marine waters. The location, composition,
and magnitude of these discharges are all impor-
tant in assessing their ability to cause or contrib-
ute to environmental and human health problems.

Industrial effluents are only a subset of the range
of materials disposed of in marine waters, yet they
provide a good illustration of the complexity of the
issues involved in marine waste disposal. The in-
formation presented here generally applies to all
industrial dischargers, whether their wastewaters
enter marine or freshwater environments, because
the statutory and regulatory framework governing
industrial discharges usually does not distinguish
between discharges into freshwater and marine en-
vironments. 2

Estuaries and coastal waters have been used
for disposal more frequently and have been more
severe] y affected than have open ocean waters.
Essentially all direct and indirect industrial dis-
charges to marine environments occur in estuaries
and coastal waters, the majority of discharges occur-

‘ Industrial effluents are wastewaters  that are discharged through
pipelines. They can bc either legally discharged directfy  into receiv-
ing waters or incfirec[ly via sewerage systems operated by publicly
owned treatment works (POTWS).  Both practices are regulated
through programs established under the Clean Water Act (CWA),
Direct dischargers are regulated through the National Pollutant Dis-
charge Elimination System (NPDES)  and indirect dischargers fall un-
der the National Pretreatment Program. Both programs have State
or local, as well as Federal, components.

‘Industrial discharges into coastal waters (as defined in this report)
are distinguished by the CWA  and thus are a partial exception to this
generalization, CWA  Sec. 403 requires that discharges into the ‘ ‘ter-
ritorial  sea, contiguous zone, or open ocean be in compliance with
the Ocean Discharge Criteria (40 CFR 125, Subpart M). Under this
provision, most industrial discharges into estuaries would not be re-
quired to meet the Ocean Discharge Criteria; however, industrial dis-
charges into coastal waters would be subject to the criteria. When
promulgating the criteria in 1980, EPA estimated that about 230 land-
based point source discharges, as well as fixed  offshore facilities re-
quired to obtain NPDES permits (e. g., the approximately 3,000 off-
shore oil and gas platforms), would be affected (45 FR 65944, Oct.
3, 1980). See ch. 7 for further discussion of the Ocean Discharge
Criteria.

ring in estuaries. 3 In addition, direct and indirect
industrial discharges to rivers that subsequently
drain into estuaries and coastal waters are another
significant source of pollutants to marine waters,
though this source is difficult to quantify.

Large quantities of toxic pollutants are enter-
ing marine environments, particularly estuaries
and coastal waters. Legal discharges of industrial
effluents (contributed either directly to receiving
waters or indirectly to publicly owned treatment
works, or POTWs) often contain substantial amounts
of toxic pollutants; indeed, in the aggregate, in-
dustrial discharges represent the largest source
of toxic pollutants entering the marine envi-
ronment.

The large quantities of waste entering estuaries
and coastal waters through industrial discharges re-
flect

1.

2.

3.

several factors:

the concentration of population and industrial
activity in coastal regions,
the cost savings to waste generators that use
marine disposal as opposed to other alterna-
tives, and
a statutory and regulatory approach that au-
thorizes discharge-levels based more on tech-
nological capabilities than on resulting water
quality.

The net effect of these factors is a considerable
degree of ‘ ‘acceptance’ of the routine (but envi-
ronmentally very significant) discharge of effluents
into estuaries and coastal waters, especially when
contrasted with the public and government atten-
tion focused on dumping of industrial and munici-
pal wastes in the open ocean. This dichotomy is
one reflection of the very different philosophical
approaches embodied in the two major statutes gov-
erning marine waste disposal: the managerial per-
spective of the Clean Water Act and the more
restrictive perspective of the Marine Protection, Re-
search, and Sanctuaries Act (see ch. 7).

3Ch,  3 presents data on the extend of this acti~’ity  that specifically
affects marine en~’ironments.  This chapter presents data for all L’, S,
waters.
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More than 1,300 major industrial facilities discharge wastes directly into U.S. marine waters, mostly into estuaries.
Thousands of others discharge into rivers that carry pollutants into these waters, or into POTWs that subsequently
discharge into marine waters. These various industrial discharges are the largest sources of the organic chemicals and

many metals found in many estuaries and coastal waters.

EXISTING REGULATORY FRAMEWORK FOR
POINT SOURCE POLLUTION CONTROL

The NPDES Program General Structure

The Clean Water Act (CWA) regulates the dis-
charge of wastes into the navigable waters of the
United States, including estuaries and coastal waters.
This act, passed in 1972, established the National
Pollution Discharge Elimination System (NPDES,
40 CFR 122) to regulate these point source dis-
charges. Under NPDES, all point sources—both
industrial and municipal—that directly discharge
into waterways are required to obtain permits that
regulate their discharges.4

 addition to complying with general treatment requirements speci-
fied in  permits, municipal sources (i.e.,  and indus-
tries discharging to  must  comply   

 under the National Pretreatment P r o g r a m .

The NPDES program contains four essential
operational elements:

1. The discharge permit is the basic ‘‘currency’
of the NPDES program. Each permit speci-
fies effluent limitations for particular pollut-
ants, monitoring requirements (including a
schedule), and reporting requirements for in-
formation characterizing and quantifying a fa-
cility’s actual discharge. If compliance with
final effluent limitations has not yet been
achieved, a permit (or more typically, a sep-
arate order) is issued that contains interim
limitations and a compliance schedule.
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2.

3.

4.

A system based on self-reporting by permit-
ters is the basic approach used to provide the
information necessary to determine whether
effluent limits specified in a permit are being
met. The entire system therefore heavily re-
lies on permittee integrity in reporting results
of self-monitoring.
Compliance monitoring encompasses those
activities intended to determine whether fa-
cilities are achieving the requirements con-
tained in their discharge permits. Such activ-
ities include conducting inspections, reviewing
reports submitted by permitters, monitoring
to verify industry-reported data, and compiling
statistical information to assess compliance.
Enforcement includes all actions taken in re-
sponse to an identified instance of noncom-
pliance, including determination of the appro-
priate response based on the severity of a
violation and other factors, and initiating and
escalating the response until compliance is
achieved.

Permit issuance, receipt of data submitted by
permitters, compliance monitoring, and enforce-
ment are the primary responsibility of States (if they
have been approved to administer their State’s
NPDES program under CWA Sec. 402) or Envi-
ronmental Protection Agency (EPA) Regions (un-
der CWA Sections 309 and 504), although EPA
Headquarters and the Department of Justice can
initiate or intervene in enforcement actions. 5 Thirty-
seven States and one Territory (the Virgin Islands)
have approved NPDES programs (503).

Regulated Pollutants

The 1972 CWA focused on controlling conven-

tional pollutants. It soon became apparent, how-
ever, that toxic and non-conventional pollutants in
wastes such as industrial effluents, sewage sludge,
and dredged material also were causing adverse im-
pacts. G In 1977, Congress amended CWA to pro-
vide additional regulation of toxic and non-conven-
tional pollutants from specific industrial categories

‘Sec. 305 of CWA  also authorizes private citizens or their repre-
sentatives  to bring enforcement suits against dischargers. While th]s
approach represents an increasingly effective means of strengthening
enforcement, it is beyond the scope of this report. For further infor-
mation on this topic, see refs.  45, 453, and 501.

%ee box A in ch. 1 for definitions of these classes of pollutants.

within the framework of the NPDES permitting and
compliance process. 7

A list of 65 classes of toxic ‘ ‘priority pollutants’
and 21 primary industrial categories to be regulated
by EPA were included in the 1977 CWA Amend-
ments. This list arose out of a Settlement Agree-
ment of a suit brought against EPA by the Natu-
ral Resources Defense Council.8 EPA subsequently

divided the 65 classes into 129 priority pollutants,
an amount later reduced to 126 pollutants (40 CFR
122, app. D). The 21 industrial categories were sub-
divided into 34 categories (40 CFR 122, app. A);
9 of these were specifically exempted from regula-
tion by categorical standards, leaving about 25 pri-
mary industrial categories for which categorical ef-
fluent guidelines for priority pollutants were to be
promulgated (table 13).9 An additional 35 indus-
trial categories not included in the amendments
were designated as secondary; development of ef-
fluent guidelines for priority pollutants in these in-
dustries was deferred until an unspecified later date
(503).

Compliance Monitoring and
Data Management

Several tools have been developed to monitor
compliance, identify cases of noncompliance, and
manage data (box T).

Enforcement

EPA has revised its national Enforcement Man-
agement System (EMS) (673) to provide better guid-
ance on enforcement to EPA Regions and delegated
States, and to provide a greater degree of nation-
wide consistency in administrative responses to in-

7Municipal  dischargers (i. e., POTWS)  arc required to meet stand-
ards different from those for direct industrial dischargers. Regulations
for most POTWS specify a minimum le~’el of treatment (termed “sec-
ondary’ that is measured in terms of reduct  ion of coni’entional  pol-
lutant parameters. As an alternative to requiring POTWS  to employ
technological means for controlling toxic and non-conventional pol-
lutants introduced through indirect industrial discharges, CWA  pro-
vides for such control through industrial pretreatment programs, Dis-
charges from both POTWS  and industrial facilit  it’s must also meet
applicable State water quality control standards where they ha~e  bet=n
de~rcloped.

8NRDC v. Train 8 ERC 2120, June 8, 1976; NRDC ~’. Costle,

12 ERC 1833, Mar. 9, 1979; modified by additional orders of oct.
26, 1982, Aug. 2, 1983, and Jan. 6, 1984

‘The actual number of categories has changed as categories hale
been exempted, combined, or separated.
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Table 13.—industrial Categories Subject to Regulation
Under the NPDES and Pretreatment Programs as

Significant Sources of Toxic Pollutantsa

Number Number
of indirect of direct

dischargers dischargers

Aluminum forming . . . . . . . . .
Battery manufacturing. . . . . .
Coal mining. . . . . . . . . . . . . . .
Coil coating I . . . . . . . . . . . . .
Coil coating II . . . . . . . . . . . . .
Copper forming . . . . . . . . . . .
Electrical and electronic

components I . . . . . . . . . . .
Electrical and electronic

components II . . . . . . . . . . .
Foundries . . . . . . . . . . . . . . . .
Inorganic chemicals I . . . . . .
Inorganic chemicals II. . . . . .
Iron and steel . . . . . . . . . . . . .
Leather tanning . . . . . . . . . . .
Metal finishing and

electroplating . . . . . . . . . . .
Nonferrous metals forming .
Nonferrous metals

manufacturing I . . . . . . . . .
Nonferrous metals

manufacturing II . . . . . . . . .
Ore mining . . . . . . . . . . . . . . .
Organic chemicals and

plastics and synthetic
fibers ., . . . . . . . . . . . . . . . .

Pesticides . . . . . . . . . . . . . . . .
Petroleum refining . . . . . . . . .
Pharmaceuticals. . . . . . . . . . .
Plastics molding and

forming. . . . . . . . . . . . . . . . .
Porcelain enameling . . . . . . .
Pulp and paper . . . . . . . . . . . .
Steam electric . . . . . . . . . . . .
Textile mills . . . . . . . . . . . . . .
Timber processing . . . . . . . . .

64
134

29
80
45

244

21
499

21
17

160
141

10,200
151

85

40
0

535
39
47

392

1,145
50

261
93

1,047
47

42
15

10,375
29

3
37

83

1
301
114
35

738
17

2,800
51

79

33
515

1,082
42

164
80

810
28

355
?

229
?

Total 15,597 >18,058
~he number and names of categories listed here do not correspond exactly to
those indicated in the text or the Code of Faderal Regulations, due to subsequent
joining or dividing of categories by EPA. The numbers include only those
dischargers that are regulated under categorical standards.

SOURCES: Office of Technology Assessment, 19S7; based on U.S. Environmental
Protection Agency, Office of Regulations and Standards, Monitoring
and Data Support Division, Surnrnaryot ~ffh.ferrt  Characteristics arrd
Guide/lnes for Se/ected  Industrial Point  Source Categories: Industry
Status  Sheets (Washington, DC: Feb. 28, 1986); except for data from
the proposed or final rules for the Steam Electric and Timber
Processing categories, from Science Applications International Corp.,
Overview of Sewage Sludge and ~ffluerrt  MarragemerM,  contract report
prepared for US. Congress, Office of Technology Assessment
(McLean, VA: March 19S6).

stances of noncompliance. First developed in 1977,
the original EMS was used by few States and EPA
Regions; current policy, however, mandates devel-
opment of a formal enforcement system consistent
with the revised EMS. The revised version speci-
fies time frames within which enforcement actions

against ‘ ‘significant noncompliers’ must be initi-
ated and also specifies procedures for identifying,
initiating, and following through with appropriate
enforcement actions. In addition to maintaining an
inventory of permits and processing submitted data,
States or Regions are expected to:

●

●

●

conduct ‘‘enforcement evaluations’ to deter-
mine an appropriate level of enforcement ac-
tion and an associated time frame, based on
guidelines and procedures developed for the
various predetermined categories of violation.
Factors to be considered include: the magni-
tude and duration of the violation; the com-
pliance record of the permittee and past en-
forcement actions taken; the expected deterrent
effect of the response based on experience from
comparable situations; and consideration of
fairness, equity, and national consistency.
institute formal enforcement actions and fol-
low-through wherever-necessary, usually trig-
gered by a failure to comply through less for-
mal means within a specified period of time.
initiate field investigations (i. e., inspections)
in support of enforcement actions according
to a systematic ‘‘annual compliance inspection
p l a n .

EPA expected approved States and EPA Regions
to revise and formalize their enforcement policies
to meet the new requirements and be consistent
with the new EMS by the end of fiscal year 1986.
However, the Federal Government has only limited
ability to ensure that States do so.

Enforcement Tools Available to Administer-
ing Agencies. —Once an NPDES permit violation
is identified, two primary levels of enforcement re-
sponses are used:

1. Informal enforcement responses include in-
spections, phone calls, violation letters, and
Federal Notices of Violation. The latter, which
is sent to the permittee and the administer-
ing State agency, can require certain steps to
be taken according to a specified schedule.
Formal enforcement responses require writ-2.
ten notification that specifies: 1) actions to be
used to achieve compliance, 2) a timetable,
3) the consequences of noncompliance that are
enforceable without having to prove the origi-
nal violation, and 4) the legal consequences
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BOX T.-Tools
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of noncompliance. Two basic types of formal
enforcement actions are available:
—An administrative order (AO) generally

specifies actions to be taken by a permittee
to return to compliance, and a schedule for
doing so; AOs issued by EPA cannot be
used to assess penalties, although noncom-
pliance is itself an enforceable violation.
AOs are generally the first course of for-
mal action because of their expedience and
low cost. More than 1,600 AOs were issued
by EPA Headquarters or Regional Offices
for CWA violations in 1984 (327).

–Judicial referrals are civil actions filed by
the State attorney general in an approved
State, or otherwise by the Department of
Justice. Such referrals are much more lengthy
and costly procedures, and fewer than 100
such actions were initiated at the Federal
level in 1984 (327).

Currently, court action is the only option avail-
able to the Federal Government that can result in
the imposition of a financial penalty. Because of
the slowness of this procedure and the low penal-
ties that often result, however, it is generally con-
sidered an insufficient enforcement mechanism (see
discussion of the enforcement issue later in this
chapter). Moreover, insufficient resources for en-
forcement in EPA Regions and Headquarters ef-
fectively limit the number of judicial actions that
can be undertaken. Some States have the legal au-
thority to impose administrative penalties, and EPA
recently was granted comparable authority through
amendments to the CWA adopted in the Water
Quality Act of 1987. Such authority should greatly
enhance the capability of EPA to mount appropri-
ate and timely enforcement actions against vio-
lators.

Evaluation of Program Performance .-Under
the EMS, two levels of review are mandated to
evaluate the performance of administering agen-
cies (i. e., approved States or EPA Regions). l0 First,
EPA Headquarters is to perform midyear evaluations
of the progress of EPA Regions in implementing
the EMS. Second, Regional offices are to conduct
reviews of approved State programs, including file
audits. The new requirements of the EMS will be
the benchmark for measuring system performance.

The National Pretreatment Program

In addition to discharging pollutants directly into
receiving waters, industrial facilities also discharge
into sewerage systems operated by POTWs; these
discharges are designated as “indirect’ to distin-
guish them from “direct” discharges into rivers and
other waterbodies. In 1977, Congress broadened
the effective scope of CWA by mandating additional
regulation of pollutants in indirect industrial dis-
charges (CWA Sec. 307(b)). To meet this mandate,
in 1981 EPA developed the National Pretreatment
Program (40 CFR 403).

General Structure

The National Pretreatment Program is designed
to protect POTWs and the environment by pre-
venting the introduction of industrial wastes that
might upset or interfere with POTW operations,
pass through the POTW untreated, or contaminate
sewage sludge. Under this program, all POTWs
are responsible for enforcing General Pretreatment
Regulations, and some POTWs are also required
to enforce National Categorical Standards.

IOThese  requirements are spelled out in the National GU  idance for
Oversight of NPDES Programs, issued June 28, 1985.
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The General Pretreatment Regulations establish
industrial, local, State, and Federal responsibilities
for implementing the program. They also contain
standards that prohibit the discharge into a POTW
of pollutants which could cause fire or explosion,
obstruct ion of flow, corrosion, interference or up-
set, or excess heating of wastewater entering the
POTW. These general regulations apply to all in-
dustrial and commercial establishments that dis-
charge into POTWs.

The National Categorical Standards contain spe-
cific pretreatment standards for the ‘‘categorical
industries that are subject to regulation as signifi-
cant sources of toxic pollutants (see table 13). A
subset of the Nations POTWs, chosen on the ba-
sis of high wastewater flow and/or significant in-
dustrial inputs, must develop individual pretreat-
ment programs that meet national specifications
and must enforce these categorical standards against
their indirect dischargers.

The General Pretreatment Regulations also in-
clude a provision for regulating industrial dis-
charges of pollutants not covered by categorical
standards. If a POTW experiences operational or
pass-through problems that are related to indus-
trial discharges of pollutants, POTWs are man-
dated to develop their own limitations on these dis-
charges (termed ‘ ‘local limits’ ‘). Local limits can
be more stringent than categorical regulations if this
is needed to prevent pass-through or interference;
they can also be developed to cover pollutants or
industries not regulated by categorical standards.

Federal, State, POTW, and Industrial User
Responsibilities

Responsibilities under the National Pretreatment
Program are closely linked to the administration
of NPDES program. Two general areas of respon-
sibility are established. The Approval Authority

(typically a State or EPA Region) is responsible for
overseeing the development and implementation
of individual POTW pretreatment programs. The
Control Authority is responsible for ensuring that
indirect industrial dischargers achieve and main-
tain compliance with pretreatment standards and
requirements. Once an individual POTW program
is approved, the POTW becomes the Control Au-
thority. 11

1 i 1 ~ ~arqc  ~un  ic i[la]  itle~  with  sciera]  PO’ I’W’s,  the mun ic ipalitY  is

often designated a~ the Control Authorit).

States that have received NPDES program au-
thority can also be approved to administer the
pretreatment program (i. e., become the Approval
Authority). To be approved, the State must dem-
onstrate that it has the authority, resources, and
procedures required to approve, oversee, and en-

sure enforcement of individual POTW pretreat-
ment programs. EPA Regions serve as Approval
Authority for nonapproved States, and provide gen-
eral oversight, guidance, and enforcement assis-

tance for approved States. Under certain circum-
stances, States with Approval Authority may design
a program under which the State is also the Con-
trol Authority.

Of the 37 States and 1 Territory with EPA-ap-
proved NPDES programs, 24 also have approved
pretreatment programs and hence are Approval
Authorities (327). Six of these States have opted
to assume Control Authority as well, so that POTWs
in these States are not required to develop com-
prehensive individual pretreatment programs. 12

In general, all POTWs with a total daily flow
of more than 5 million gallons, and smaller POTWs
with significant industrial inputs, are required to
develop and implement individual POTW pretreat-
ment programs. Currently, only about 1,500 of the
more than 15,000 POTWs in the United States
meet these criteria (32 7). Of these about 40 per-
cent have an average flow of more than 5 million
gallons per day (mgd). These 1,500 POTWs re-
ceive an estimated 82 percent of the total indus-
trial wastewater flow entering the Nation’s POTWs
and over 90 percent of the wastewater flow originat-
ing from industries subject to categorical pretreat-
ment standards (666). These POTWS also gener-
ate more than 75 percent of the sludge in the United
States (503).

As of October 1986, EPA had approved more
than 95 percent of the required individual POTW
pretreatment programs (data from Strategic Plan-
ning and Management System, Office of Water En-
forcement and Permits, U.S. EPA). Many of the
approved programs, however, are only in the early
stages of being implemented (e. g., ref. 497).

Industrial facilities that discharge wastewater to
POTWs (termed ‘‘industrial users’ but which are

I z~rcxas  ~pera(e5  its own  Perm itt in ~ ptwqram for both direct ami<{
indirw  t dischargers, alongsicic  the NPDF,S  program administered h~
EPA  Reg]on \’1,



        

I84 ● Wastes in Marine Environments

not subject to categorical standards must still com-
ply with the General Pretreatment Regulations (see
above), as well as additional permit, monitoring,
or reporting requirements developed by States or
POTWs. For categorical industrial users, respon-
sibilities specified in categorical regulations include
complying with technology-based effluent limitations
on pollutants of concern, monitoring discharges on
a periodic basis, and reporting monitoring data and
compliance status to control authorities. 13

Types of Standards for Direct and
Indirect Dischargers

Several different types of standards have been
developed to regulate industrial discharges of waste-
water and pollutants to POTWs or receiving
waters. Figure 30 schematically illustrates the rela-
tionships between these standards and indicates
where they apply within the overall regulatory
framework for water pollution control.

Technology-Based Standards

The effluent limits set in NPDES permits to con-
trol direct industrial dischargers are primarily
technology-based standards applied to individual
pollutants. Existing direct industrial dischargers
were initially required to meet interim standards
based on the “best practicable control technology
currently available’ (BPT). The next levels of limi-
tations imposed on industrial effluents are termed
‘ ‘best available technology economically achieva-
ble” (BAT), designed primarily to control toxic and
non-conventionzd pollutants, and ‘ ‘best conven-
tional pollutant control technology” (BCT), de-
signed to control conventional pollutants. Finally,
new industrial facilities are required to comply with
‘ ‘new source performance standards’ (NSPS),
which are generally comparable to BAT and BCT.

  types  reports are required of categorical industrial users
(40 CFR 403. 12),  containing information on the composition
of a facility’s discharge with respect to those pollutants regulated by
categorical standards. Baseline Monitoring Reports  and Com-
pliance Reports comprise the initial reporting of conditions after
pretreatment standards are effective and after the  compliance
date is reached, respectively. Semi-annual reports are required so that
continued compliance status can be periodically verified. EPA recently
has proposed revisions to the General Pretreatment Regulations (51
FR  June 12, 1986) which are intended to clarify and expand
requirements applicable to reporting and monitoring for industrial
users. Among other things, these revisions would provide the authority
for  to extend some of these requirements now applicable only
to categorical industries to noncategorical industrial users as well.

Figure 30.—Regulatory Framework and
for Industrial Discharges

Categorical pretreatment
standards
(Federal)

Local

Standards

NPDES
discharge permit

based on
categorical

effluent guidelines
(Federal)

~ : ’ t y
SOURCE: Save The Bay, Inc., Down  Drain: Toxic  and the Status 

Pretreatment in  /s/and (Providence,  September 19S6).

As described previously, municipal dischargers
(POTWs) are required to meet standards differ-
ent from those for direct industrial dischargers.
Technology-based regulation of POTW discharges
focuses almost exclusively on conventional pollut-
ant control through the requirement that POTWs
achieve ‘‘secondary’ levels of treatment (ch. 9),

Indirect industrial dischargers must comply with
technology-based pretreatment standards for exist-
ing sources (PSES) or pretreatment standards for
new sources (PSNS). These standards, in combi-
nation with the fact that POTWs incidentally re-
move some pollutants prior to discharging waste-
water (ch. 9), are intended to establish pollutant
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control which is roughly equivalent to that achieved
by the BAT and BCT standards for direct dis-
chargers. In addition, indirect dischargers must
comply with local limits where they exist; such
limits can be developed by POTWs or States to pre-
vent toxic pollutants from disrupting POTW treat-
ment processes or from passing through a POTW
into receiving waters.

individual waterbodies be developed for all waters
of the United States. Such standards are to be used
to supplement technology-based controls on point
source dischargers and other sources where the
technology-based standards are not capable of meet-
ing water quality objectives. Water quality-based
standards have been the subject of much debate and
they are analyzed in detail later in this chapter.

Water Quality-Based Standards

Section 303 of CWA mandates that additional
standards based on the health and desired use of

QUANTITIES OF PRIORITY POLLUTANTS IN
INDUSTRIAL

Types and Numbers of Industries
Regulated Under the Clean Water Act

Almost 60,000 industrial facilities14 and 15,000
POTWs are regulated as cfirect dischargers under
NPDES and are required to comply with technology-
based standards, as well as State water quality-
based standards where they have been developed.
Over 130,000 industries and commercial establish-
ments have been identified as indiect industrial dis-
chargers into POTWs.15 Of these, 14,000 to 16,000
are in industries covered by categorical standards*G

(see table 13). While all indirect dischargers must
comply with the General Pretreatment Regulations
(as well as any local limits imposed by individual
POTWS), only this subset must comply with the
National Categorical Standards. (Table 13 lists only
those dischargers in selected industries for which

14Th1~  total  includes  ahou[  50,000 individually permitted facilities

and about 10,000 additional facilities in industrial categories which
have been or will be granted general permits (e. g , offshore oil and
gas operations). See the discussion below about permit backlogs for
further detail on general permits.

j S-rhls  tot~  includes the following number of facilities from exempted

or noncategorical industries: 69,000 industrial and commercial laun-
dries: 39,000 printing and publishing facilities; 7,000 timber prod-
ucts processing facilit  ics, 1,100 plastics molding and forming facil-
it ies; 970 textile mills; and 750 paint manufacturers or formulators.
These data are from EPA Industrial ‘1’echnology  Division’s data-
base (cited in ref. 666).

16’rhis ranqe,  the  accurac)  of which is unknown, is deri~ed  by adding.
estimates for the number of individual facilities in each of the cate-
gorical industries taken from EPA’s development documents (503,666).
Approximately two-thirds ( 10,600) of these facilities are elect mplaters
or metal finishers.

DISCHARGES

categorical standards have been promulgated or
proposed. ) Several other industrial categories have
been granted exemptions from categorical stand-
ards (table 14).

Thus, approximately 75,000 direct and indirect
industrial dischargers, and about 15,000 municipal
facilities, are subject to federally derived standards.
An additional 85,000 or more indirect dischargers
must comply only with the General Pretreatment

Table 14.—lndustrial Categories Granted Exemptions
From Categorical Standardsa

Number of
Category faci l i t ies

Adhesives and sealants . . . . . . . . . . . . . . . . 307
Auto and other laundries . . . . . . . . . . . . . . . 90,800
Carbon black. . . . . . . . . . . . . . . . . . . . . . . . . . 12
Explosives . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Gum and wood chemicals . . . . . . . . . . . . . . 21
Paint and ink formulation . . . . . . . . . . . . . . . 1,217
Paving and roofing materials . . . . . . . . . . . . NA
Photographic equipment and supplies . . . . 112
Rubber manufacturing . . . . . . . . . . . . . . . . . 1,576
Printing and publishing . . . . . . . . . . . . . . . . . 38,763
Soaps and detergents . . . . . . . . . . . . . . . . . NA
NA = data not available.
aThe number and names of categories listed here do not correspond exaCtlY to
those indicated in the text or the Code of Federal Regulations due to subse-
quent joining or dividing of categories by EPA.

bTotal  includes  direct and indirect dischargers but excludes zero dischargers.
COnIy  ~o~ions  of these industrial categories have been  eXem@ed.

SOURCES Science Applications International Corp., Overview  of Sewage S/udge
and Eff/uent  Management, contract report prepared for U.S. Congress,
Office of Technology Assessment (McLean, VA: March 19S6); and U S
Enwronmental  Protection Agency, Office of Water Regulations and
Standards, Repoti  to Congress on the Discharge of Wastes to Pub-
licly Owned Treatment Works (The Domestic Sewage Study) (Wash.
ington,  DC  February 1986)
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Regulations and any additional local limits devel-
oped by POTWs or States.

Amounts of Wastewater and Priority
Pollutants Generated

Total industrial wastewater flow is roughly esti-
mated to be 18 billion gallons daily, or 6.4 trillion
gallons per year, with about three-fourths originat-
ing from direct dischargers and one-fourth from in-
direct dischargers (255,256,666).

Prior to treatment, raw wastestreams from di-
rect and indirect dischargers contain large quanti-
ties of toxic metals and organic chemicals. EPA’s
Monitoring and Data Support Division (MDSD)
maintains a database of flow and composition esti-
mates for wastewaters of selected categorical indus-
tries. These data provide a way to estimate the
quantity of metals and organic chemicals present
in industrial wastewaters; however, this is a con-
servative estimate for several reasons:

●

●

●

Only some of those industries for which cate-

gorical standards have been promulgated or
proposed are included. In addition, pollutants
from noncategorical industries are excluded.
Only a fraction of all priority pollutants are
included. 17
Nonpriority pollutants are not included in the
estimates.

The MDSD data (tables 15 and 16) indicate that
a minimum of about 400 million pounds of priority
metals and about 170 million pounds of priority or-
ganic chemicals are present in the raw wastewaters
generated by direct dischargers in categorical in-
dustries each year. Raw wastestreams from indirect
categorical dischargers are estimated to contain a

17on]y those  ~riority  pollutants  identified in the development  doc-
ument for a particular industrial category are included; only a subset
of these are specifically regulated under BAT or PSES  standards, based
on consideration of the amount present in the wastewater  and engi-
neering and economic feasibility. For example, 8 priority metals and
32 priority organic chemicals are listed for the leather tanning indus-
try. However, BAT and PSES specify a limit on only one metal (chro-
mium) and no organic chemicals, even though a number of the other
priority pollutants are present in significant amounts. Reductions in
total suspended solids and other conventional pollutants—achieved
through BPT for direct dischargers and POTW treatment for indirect
dischargers— are relied on to achieve incidental removal of most of
the unregulated substances; in addition, compliance with a BAT or
PSES  limit on one priority pollutant might also achieve incidental
removal of others.

Table 15.-Expected Reductions in Discharges of
Priority Metals and Organic Chemicals by Selected
Categorical Industries, Assuming Full Compliance

With and Implementation of BAT and PSES Controls
(summary of table 16)

Raw Full controls

, Percent
reduction

Type of discharge A m o u n t a A m o u n t a f rom raw b

Priority metals:
Indirect dischargers . . . . . 198 6.8 96.60/0
Direct dischargers . . . . . . 403 6.4 98.4

Total . . . . . . . . . . . . . . . . 601 13.2 97.9 ”/0

Priority organic chemicals:
Indirect dischargers . . . . . 56 8.3 85.30/o
Direct dischargers . . . . . . 172 1.7 99.0

Total . . . . . . . . . . . . . . . . 228 10.0 95.6°\o
aAll  amounts are millions of pounds per Year.
b percen t reduction in amount of toxics as compared to amount  in raw waste

stream.

SOURCE: Office of Technology Assessment, 1967; based (except as noted in table
16) on U.S. Environmental Protection Agency, Office of Regulations
and Standards, Monitoring and Data Support Division, Summary of
Effluent Characteristics and Guidelines for Selected Industrial Point
Source Categories: /ndustry  Status Sheets (Washington, DC: Feb. 26,
1966)

minimum of 200 million pounds of priority metals
and almost 60 million pounds of priority organic
chemicals annually (665). Together, well over 800
million pounds of priority pollutants are present in
raw wastewaters annually generated by categori-
cal industries discharging to POTWs or the naviga-
ble waters of the United States.

Projected Removal of Priority Pollutants
Through Full Treatment

Full implementation of, and compliance with,
categorical standards would achieve major reduc-
tions in the amounts of priority pollutants dis-
charged by these industries. Tables 15 and 16 sum-
marize data on the estimated reductions that could
be achieved under full implementation of BAT (for
direct dischargers) and PSES (for indirect dis-
chargers) categorical standards. These data are
drawn from performance models of control tech-
nologies mandated under standards already in place
or proposed (665). The total quantity of priority
pollutants present in discharges of fully regulated
wastestreams is projected to be only about 3 per-
cent of the levels in the raw wastewaters. Even at
this level of removal, however, more than 13 million
pounds of priority metals and 10 million pounds
of priority organic chemicals will be discharged an-
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Table 16.—Expected Reductionsa in Discharges of Priority Metals and Organic Chemicals by Selected Categorical Industries,
I Assuming Full Compliance With and Implementation of BAT and PSES Controls

Priority metalsI - -  . —
Indirect dischargers Direct  d ischarge=

Priority  chemicals

I n d i r e c t  I n d i r e c t Direct dischargers 

0 Raw
Aluminum forming . . . . . . . . . . . . . 1,192
Battery manufacturing . . . . . . . . . . 3,495
Coil coating (1) . . . . . . . . . . . . . . . . . 363
Coil coating (11) . . . . . . . . . . . . . . . . . 76
Copper forming?. . . . . . . . . . . . . . . . 8,780
Electrical and electronic

components (1) . . . . . . . . . . . . . . . 147
Foundries. . . . . . . . . . . . . . . . . . . . . 12,317
Inorganic chemicals (1) . . . . . . . . . . 2,300
Inorganic chemicals (11) . . . . . . . . . . 195
Iron and steel . . . . . . . . . . . . . . . . . . 18,402
Leather tanning . . . . . . . . . . . . . . . . 5,321
Metal finishing/electroplating . ....136,684
Nonferrous metals forming . . . . . . 215
Nonferrous metals (1) . . . . . . . . . . . . 131
Nonferrous metals (11) . . . . . . . . . . . 249
OCPSF e. . . . . . . . . . . . . . . . . . . . . . 5,519
Petroleum refining . . . . . . . . . . . . . . 291
Pharmaceuticals . . . . . . . . . . . . . . . . 125
Plastics molding and forming . . . . 26
Porcelain enameling . . . . . . . . . . . . 527
Pulp and paper . . . . . . . . . . . . . . . . . 864
Textiles . . . . . . . . . . . . . . . . . . . . . 725

Percent Percent
PSESb removal c Raw BATb removal

Percent Percent
PSES removal Raw BAT removalRaw

100 7 3 6 16 988
2
2

18
10

135
13
24

1
361
475

3,754
1
3
0

23
291
125

26
15

864
603

99
100

99
77

100

736
566
251

3
7,219

16
1
1
1
9

38
16

208
17

750
17

1,704
1

45
3

102
291

26
29

8
2,752

360

98
100
99
78

100

39
100
97
96

100
98
97

100
86

100
100

80
0

30
97

4
39— . .
98

0
0
0
2
1

42
5
0
0

847
142

92
0
0
0

17
1,222

112
29

0
5,582

214

1
0
3

85
37

281
686

0
0

18,635
517

8,815
0
0
0

18,698
1,222

212
29

0
5,645
1,329

0
100

98
97

0 0 0
2 0 100
3 0 100

31 3 90

8
100
99
99
98
91
97

100
98

100
100

0
0
0

97
0

17

97

63
12,827
6,067

394
269,606

899
62,446

631
331
750

34,999
1,488

26
41

277
2,865

590

85
99

0
0

95

99
o
0
0

100
0

47
0
0
1

84

102
562

0
0

30,957
76

2,429
2

171
9

118,420
6,248

43
42

0
11,052

914

19 82
5 99
0 0
0 0

77 100
2 98

42 98
0 100
1 99
0 100

123 100
38 99
23 47
37 12

0 0
1,131 90

173 81
Total . . . . . . . . . . . . . . . . . . . . . ...197,944 6,754

%11 auantltles are in thousands of DOunds  Der Year

403,075 6.395 56,195 8,307 85 171,799 1,690 99—

bAmoun~5  expected to be discharged under  fUII  ~mplementatlon  of, and compliance w!th,  PSES or BAT categorical standards See text for deflnltlon of PSES and BAT,  note that lndlrect removals are mandated
through PSES standards; direct removals are mandated through BAT standards

c percent reduction in amount of pnonty metals or organic chemtcals  WlL3ti  Vf3 tO amount  !n raw WasteWater.
dData  for the Copper  F~rming  Categow are derived from u S Environmental Protection Agency, Ffrra/  Deve/oPrnent  DOCument for  ~fflueflt Llm(tat~OnS  and Standards for fbe CoPPer  Forming Point  Source

Category, EPA 440/1-841074, table X-19, p 467 (Washington, DC” March, 1984), during a review  of a draft of this OTA report, EPA found that the primary source of Information for this table (see below) contained
incorrect data for this category

eData  for the Organic Chemicals and plastlcs and SYnthet,c  Fibers  (OCpSF)  Categoy  are taken from a ‘Lcorrectlon  f.Jotlce/Notice of Avallabillty” published  by EPA (50 Federa/  /?@Sb3r  41528, oCt 11, 1985)

These data are the most recent available estimates for the OCPSF category and have been revised downward from prewous  estimates. They should not be regarded as final, however, as they may be sub]ect
to further revision

SOURCE Off Ice of Technology Assessment, 1987, based (except as noted) on U S Enwronmental  Protection Agency, Off Ice of Regulations and Standards, Monltonng  and Data Support Division, Summary
of Effluent Characterlsflcs  and Guldellnes  for Selected Industrial Point Source Categories Industry Status  Sheets (Washington, DC: Feb 28, 1986)
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nually in wastewaters originating from categorical
industries (665). 18

Direct dischargers account for more than twice
as many of the priority pollutants present in raw
wastewaters than do indirect dischargers (69 per-
cent v. 31 percent); in contrast, most (about 65 per-
cent) of the priority pollutants expected to be dis-
charged upon full implementation of BAT and
PSES controls will originate from indirect sources.
However, pollutants in indirect discharges are sub-
ject to additional ‘ ‘incidental’ removal as a result
of treatment at POTWs, so that further reductions
are achieved prior to their discharge to waterbodies. 19

About 80 percent of all indirectly discharged in-
dustrial wastewater enters POTWs that are re-
quired to have individual pretreatment programs,
and a similar percentage receives secondary or
higher levels of treatment at POTWs (255,503; also
see ch. 9).20 As discussed previously, the intent of
the national categorical standards is to achieve a
total reduction—through a combination of pretreat-
ment by industries and incidental removal by POTWs
—in discharges of priority pollutants by regulated
indirect dischargers that is roughly equivalent to
the levels resulting from implementation of BAT
and BCT standards for direct dischargers.

Removal of Priority Pollutants
Achieved to Date

The partial implementation achieved to date of
standards developed under the NPDES and Na-
tional Pretreatment programs has significantly re-

IBIt is impo~ant t. remember that these removal estimates are only
for a subset of priority pollutants and do not include any nonpriority
substances. Nor do they include any pollutants from noncategorical
industries.

] 9Many  pollutants  removed from industrial wastewaters  treated at

POTWS  will become contaminants of municipal sludge, generating
a different set of disposal problems. This issue is discussed in detail
in ch. 9.

ZOIn  marine waters areas, a smd[er  percentage of  totat wastewater
flow into POTWs—and  presumably indirectly discharged industrial
wastewater  as well—receives secondary or higher treatment. About
39 percent of the wastewater  entering POTWS  discharging to coastal
waters, and 60 percent of that entering POTWS  discharging to estu-
aries, receives secondary or higher treatment (503). This is probably
due in large part to the fact that a number of large coastal POTWS
have been granted or have applied for waivers from achieving sec-
ondary treatment under CWA Sec. 301(h). The fraction of total
POTW flow contributed by industrial dischargers is also slightly lower
in marine waters: 14.5 percent v. 17 percent nationally.

duced the amounts of priority pollutants in direct
and indirect discharges from some categorical in-
dustries. However, the Nation is far from achiev-
ing full implementation of, and full compliance
with, categorical standards. Moreover, these
standards only apply to some industries and pol-
lutants, so even if fully effective, significant
quantities of toxic pollutants will remain un-
regulated by categorical standards.

Unfortunately, existing data do not allow an ac-
curate assessment of how close these programs are
to achieving full removal of regulated pollutants.
The MDSD database does contain estimates of
‘‘current’ discharges for industries with categori-
cal standards in place. These estimates are highly
questionable, however, because the current dis-
charge is assigned the same value as the discharge
expected under full implementation of BAT or
PSES, even though implementation of and/or com-
pliance with the standard is far from complete in
many cases (e. g., metal finishing and electroplat-
ing). These and other shortcomings cast sufficient
doubt on estimates of current discharges so as to
preclude their use in estimating the extent of re-
moval of priority pollutants achieved to date.

For particular industries, more reliable data are
available in some cases and reveal considerable var-
iation in progress toward achieving full BAT or
PSES reductions. For example, EPA’s most re-
cently published estimates for the Organic Chem-
icals, Plastics, and Synthetic Fibers (OCPSF) in-
dustry (50 FR 41528, Oct. 11, 1985) suggest that
technology already in place is achieving pollutant
removals of more than 99 percent for direct dis-
chargers, resulting in discharges that are only about
fivefold higher than that expected under the most
stringent BAT standards proposed .21 For indirect
dischargers, however, these same data indicate only
a 4 percent removal, vastly less than the removal
expected under full implementation of PSES.

21OCPSF industry representatives argue that this level of removal
has been accomplished—even in the absence of final regulations—by
installing the appropriate pollutant controls either in anticipation of
the regulations or in response to permit limits that have been devel-
oped using the best professional judgment (BPJ) of the permit writers
(R. Schwer, E.I. DuPont de Nemours & Co., pers. comm., Novem-
ber 1986),
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Reducing Priority Pollutants
in Specific Industries

Table 15 presents data on selected primary in-
dustrial categories, indicating a) the quantities of
priority pollutants in their raw wastewaters, and
b) the quantities expected in their discharges as-
suming full compliance with categorical standards.
Direct and indirect dischargers, and priority metals
and organic chemicals, are considered separately.
Several conclusions can be drawn from these data:

● Whether for raw or fully regulated (PSES/
BAT) wastestreams, a few industries tend to

dominate the picture, for both direct and in-
direct discharges, In each case, the top 3, 4,

or 5 industrial categories comprise 90 percent
or more of the total amount of priority metals
or organic chemicals present in wastewaters.

● The effectiveness of BAT or PSES levels of
control varies greatly among different indus-
tries, ranging from very low removal (pulp and
paper) to essentially full removal (organic
chemicals, plastics, and synthetic fibers22). Un-
der full implementation of standards, however,
most industries are predicted to achieve more
than 90-percent removal.

ZZEst  imates  for this industrial category are based on the cent rols
specified in the proposed categorical regulation.

ISSUES IN THE MANAGEMENT OF INDUSTRIAL EFFLUENTS

A number of issues remain regarding the ade-
quacy of the current framework that regulates in-
dustrial discharges. These issues primarily concern
major constraints on the development and imple-
mentation of the NPDES and pretreatment pro-
grams. Four key areas of deficiency need to be ad-
dressed:

1. delays in program implementation, including:
—delays in promulgation of Federal regula-

tions, and
—unpermitted sources and permit renewal

backlogs;
2. gaps in program coverage, including:

—nonregulated industries,
—nonregulated toxic pollutants, and
—permit deficiencies;

3. inadequacy of regulatory compliance and en-
forcement, including:
—self-reporting: quality and completeness of

discharge data,
—extent of noncompliance with effluent dis-

charge limits, and
—effectiveness of enforcement; and

4. additional issues facing the pretreatment pro-
gram, including:
—lack of incentives for POTW program im-

plementation and enforcement, and
—hazardous waste in sewers.

In addition to these four areas, several other
problems that adversely affect the management of
industrial effluents are often identified. These in-
clude: 1 ) the inadequacy of resources available for
permitting, compliance monitoring, and enforce-
ment activities; 2) a need for better management
of the data collected from dischargers to allow cen-
tralized access for assessing program performance
and progress; and 3) inconsistent policy, method-
ology, and performance among EPA Regions, States,
and local authorities with respect to implementing
and enforcing water pollution control programs.

Delays in Program

Delays in Promulgation
Categorical Regulations

Implementation

of Federal

In the absence of final categorical regulations,
it is difficult for POTWs and other regulatory bod-
ies to carry out enforcement against dischargers.
Regulations for some significant industrial catego-
ries (e. g., organic chemicals and plastics) have been
proposed, but not yet promulgated (table 17). Un-
certainties about the final form of these regulations
have caused delays in the implementation of treat-
ment technologies in these industries. Even where
final regulations exist, scheduled pretreatment com-
pliance dates have in many cases not yet been
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Table 17.—Final and Proposed Regulations for Categorical Industries

Date of Effective Date of PSES
promulgation datea compliance

Timber processing . . . . . . . . . . . . . . .
Electroplating: b Integrated . . . . . . . . .

Nonintegrated . . . . .
Iron and steel . . . . . . . . . . . . . . . . . . . .
Inorganic chemicals I . . . . . . . . . . . . .
Textile mills . . . . . . . . . . . . . . . . . . . . .
Coal mining . . . . . . . . . . . . . . . . . . . . .
Petroleum refining. . . . . . . . . . . . . . . .
Steam electric . . . . . . . . . . . . . . . . . . .
Pulp and paper. . . . . . . . . . . . . . . . . . .
Leather tanning . . . . . . . . . . . . . . . . . .
Porcelain enameling . . . . . . . . . . . . . .
Coil coating I . . . . . . . . . . . . . . . . . . . .
Ore mining . . . . . . . . . . . . . . . . . . . . . .
Electrical and electronic

components I . . . . . . . . . . . . . . . . . .
(arsenic subcategory) . . . . . . . . . . .

Metal finishing . . . . . . . . . . . . . . . . . .
Copper forming . . . . . . . . . . . . . . . . . .
Aluminum forming . . . . . . . . . . . . . . .
Pharmaceuticals . . . . . . . . . . . . . . . . .
Coil coating II . . . . . . . . . . . . . . . . . . .
Electrical and electronic

components II . . . . . . . . . . . . . . . . .
Battery manufacturing . . . . . . . . . . . .
Nonferrous metals I . . . . . . . . . . . . . .
Inorganic chemicals II . . . . . . . . . . . .
Plastics molding and forming . . . . . .

(phthalates subcategory:
action due) . . . . . . . . . . . . . . . . . .

Nonferrous metals forming . . . . . . . .
Nonferrous metals II . . . . . . . . . . . . . .
Foundries . . . . . . . . . . . . . . . . . . . . . . .
Organic Chemicals and Plastics

and Synthetic Fibers ...proposed
Pesticides . . . . . . . . . . . . . . . ..issued

withdrawn

1-26-81
1-28-81
1-28-81
5-27-82
6-29-82
9-02-82

10-13-82
10-18-82
11-19-82
11-18-82
11-23-82
11-24-82
12-01-82
12-03-82

4-08-83
4-08-83
7-15-83
8-15-83

10-24-83
10-27-83
11-17-83

12-14-83
3-09-84
3-08-84
8-22-84

12-17-84

6 - ? ? . 8 7 e

8-23-85
9-20-85

10-30-85

3-21-83f

10-04-85
12-15-869

3-30-81
3-30-81
3-30-81
7-10-82
8-12-82

10-18-82
11-26-82
12-01-82

1-02-83
1-03-83
1-06-83
1-07-83
1-17-83
1-17-83

5-19-83
5-19-83
8-29-83
9-26-83

12-07-83
12-12-83

1-02-84

1-27-84
4-18-84
4-23-84

10-05-84
1-30-85

7

10-07-85
11-04-85
12-13-85

1-26-84
4-27-84
6-30-84
7-10-85
8-12-85

N/AC

N/Ad

12-01-85
7-01-84
7-01-84

11-25-85
11-25-85
12-01-85

N/A d

7-01-84
11-08-85

2-15-86
8-15-86

10-24-86
10-27-86
11-17-86

7-14-87
3-09-87
3-09-87
8-22-87

N/AC

N/A
8-23-88
9-20-88

10-31-88

‘BAT standards take effect as specified by the compliance schedule written into individual NPDES permits issued after the
effective dateof the regulation.

bExistingjob  shop electroplaters and independent circuit board manufacturers must comply only with the electroplating
regulations. All other electroplating subcategories are also covered by metal finishing regulations.

cNo  pretreatment standards were promulgated for these categories because they were exempted under Paragraph 8ofthe
NRDC  consent decree.

dNo pretreatment standards were promulgated for these categories because they contain no indirect dischargers.
eThis  subcategory  IS under  study  to establish treatability data for possible future regulation. Final aCtiOn is expected in June

1987 (51 Federal Register 4526, Apr. 21, 1986). EPA expects to exempt this subcategory from pretreatment standards under
Paragraph 8 of the NRDC consent decree (as was previously done for the rest of the industry),

flt is unclear  when final  regulations will be issued for this category (51 Federa/  Register 44082, Dec. 8, 1~).
gFlnal  regulations  (BAT,  PSES) for the pesticides industry were issued in 1985, but subsequently withdrawn by EPA (51 Federa/

Register 44911, Dec. 15, 1986). No date for reissuance of the regulation was provided.

SOURCE: Office of Technology Assessment, 1987; based on Federa/  Register notices cited in the appropriate sections of 40
Code of Federal Regulations, Sections 401 to 460, except as noted above.
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reached. As of the end of 1985, final compliance
dates had not yet passed for half of the industrial
categories for which pretreatment regulations have
been issued; only five more compliance dates were
reached by the end of 1986, leaving nine catego-
ries still without final regulations in effect. 23

Final regulations for all but two of the primary
categorical industries, OCPSF and Pesticides, have
now been promulgated. Regulations for pesticides
have been promulgated, but were challenged in
court and are being raised. 24 Moreover, the one
remaining industry for which standards have never
been issued (OCPSF) is the category contributing
the most priority organic chemicals in its raw waste-
waters (table 16).25 In addition, compliance dates
for the seven latest regulations to be promulgated
will not be reached until well into 1987 and 1988
(table 17).

The effect of delays in issuing final regulations
can be very different for direct and indirect dis-
chargers. In the absence of final regulations, tech-
nology-based limits based on the best professional
judgment (BPJ) of the permit writer are often writ-
ten into NPDES permits for direct dischargers. In
the same situation, however, indirect dischargers
are only subject to local limits (if they exist), which
are based largely on the ability of the POTW to
meet its own NPDES permit limits or sludge dis-
posal requirements. This factor may in part account
for the major differences in the levels of pollutant
removal achieved by direct and indirect dischargers
in the OCPSF industry in the absence of final cate-
gorical regulations.

Z~ F1~~] co~p] i~ncc ~ate~ w i(h pretreatment standards are spec ificd
for indircc  t dischargers, and arc rcquireci  under CWA  Sec. 307 to
be no more than 3 years after the date of promulgation. For direct
dischargers, compliance dates are written into permits, typically in
the context of a compliance schedule. Sec. 307 specifies that compli-
ance should generally be required within 1 year, but in no case more
than 3 years, after promulgation of the BAT standards. However,
delays in renewing permits (discussed later in this chapter) may fur-
ther lengthen the period before compliance must be achieved.

l+F1nA  regulations for the Pesticides Industry actually  were promul-

gated  on Oct. 4, 1985 (50 FR 40672). \’arious  aspects of the rule were
challenged in the Court of Appeals, however, and EPA subsequently
disco~ercd significant errors as well. Under Court order, EPA
remanded the regulation on Dec. 15, 1986 (51 FR 4491 1).

~sIt is unclear  when  final  regulations will be issuecl  for the OC pSF
catc~ory. F.PA recently announced its intention to file  for an exten-
sion  of its deadline (set  b}’ the Co!lrt  at Dec. 31, 1986) for promulga-
tion of final  re~ulat  ions and has asked interested parties to comment
on se~t-ral  ncw proposals (51 FR 44082, Dec  8. 1986).

Unpermitted Sources and Permit Renewal
Backlogs

Lack of Ability To Identify Facilities That
Have Not Applied for Permits.—Many (if not
most) States and Regions lack a systematic method
for identifying nonfilers, instead relying on infor-
mal approaches such as citizen complaints. EPA
and State permit officials generally believe that all
major dischargers have been identified and have
applied for permits (576), although data support-
ing this claim are not available.

Several studies, however, suggest that unpermit-
ted facilities may be significant sources of pollut-
ants in at least some areas (462,576). In Puget
Sound, for example, many nonpermitted commer-
cial and industrial facilities were recently identified
and as much as 20 percent of the toxic pollutants
entering Puget Sound are estimated to originate
from such nonpermitted discharges (462).

Backlog in Processing Submitted Applications
for Initial Permits. —The backlog in issuing new
NPDES permits was a major problem in the late
1970s and early 1980s. The extent of this backlog
varies greatly: 1 ) among EPA Regions and approved
States, 2) between municipal and industrial dis-
chargers, and 3) between major and minor dis-
chargers. EPA national statistics for 1982 indicated
more than 16,000 unprocessed permit applications,
only about 200 (1. 3 percent) of which were from
major dischargers (576).26 Studies of individual
States documented a similar situation (576). The
State of Washington has eliminated its backlog of
unissued initial permits for major dischargers, and
is now concentrating efforts on ‘‘significant minor’
dischargers (462).

Resource limitations are routinely cited as the
major factor that forces permitting efforts to focus
primarily on renewals, new sources, and major dis-
chargers. This factor appears to be the primary rea-
son for the backlog in general and for the much
lower rate of permitting for minor dischargers.

Backlog in Renewing Expired Permits.—EPA
and delegated States also face the continual, and

Z~EpA ar~uec~  that the back]og was probablv m.erstated  bcca[]st’  it.
included an unknown number of facilities that did not require a per-
m it. This argument would apply almost exclusi~.ely  to minor dis-
chargers.
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in many cases increasing, task of renewing permits
that have expired. While an expired permit is still
enforceable, the opportunity is lost to review and
upgrade permits in a timely manner. Moreover,
each expired permit that is not reissued represents
a de facto permit length longer than the 5-year term
intended under CWA.

Most initial NPDES permits were issued in 1973
and 1974, with expiration dates set for 1978 and
1979. As of the end of 1982, EPA reported 34,000
expired (and not reissued) permits. About 13 per-
cent (4,400) of these were for major dischargers,
the remainder for minor dischargers. Over half of
these permits had been expired for more than 22
months (576). A similar picture existed in the five
States that GAO examined in detail.

Several factors have been cited as causes for this
backlog:

●

●

●

●

●

the lack of BAT guidelines for use in upgrad-
ing effluent limits,
heavy reliance on BPJ as a substitute for BAT
and BCT guidelines,
a shortage of resources devoted to permit
issuance,
the need to develop general permits for cer-
tain categories of minor dischargers which do
not require individual permits, and
low management priority placed on renewing
permits for minor dischargers.

EPA recently has increased the resources devoted
to permit issuance and renewal, and has promul-
gated most of the BAT regulations it was required
to develop. These efforts were taken in part to meet
a national goal of eliminating the permit backlog
for major dischargers by the end of fiscal year 1985,
one that was largely met by EPA Regional offices,
but not by many approved States.

Recent EPA data suggests a considerable reduc-
tion in the national backlog for major dischargers,
although a substantial fraction of major permits and
an even larger fraction of minor permits remain
expired (327). Thirty-four percent of all major in-
dustrial and 13 percent of all major municipal per-
mits are expired. This is a total of 1,810 expired
permits, compared to the 4,400 reported in 1982.
Many approved States continue to have even larger
backlogs, however. For example, in Washington

half of all permits (and one-quarter of those for ma-
jor dischargers) are currently expired (462).

EPA is addressing the minor discharger back-
log by developing general permits to cover an esti-
mated 10,000 minor dischargers .*7 A second, more
controversial approach has been EPA’s legislative
proposal to extend the term of NPDES permits
from the current 5 years to 10 years (242). EPA
argues that this change would reduce the annual
permitting workload, and presumably the backlog;
modification of permits would still be required to
incorporate ‘ ‘ s igni f icant new standards. Oppo-
nents view this proposal as a ‘ ‘paperwork’ solu-
tion that would further reduce the opportunity to
review and upgrade permits at the frequency origi-
nally intended by CWA.

Gaps and Deficiencies in Coverage of
Toxic Pollutants

Nonregulated Industries

Some entire categories of industrial dischargers,
such as car washes and other commercial laundries
or paint and ink formulators, are exempted from
BAT effluent guidelines and pretreatment stand-
ards (see table 14).28 In addition, certain subcategories
of other industrial categories, for example, adhe-
sives and sealants, are exempted. Finally, pretreat-
ment standards for some industrial categories, such
as textile mills and plastics molding and forming,
were proposed but never promulgated.

These and other categories can contribute sig-
nificant amounts of toxic pollutants to surface
waters or POTWs. The laundries and textile mills
categories together account for approximately 22

z7Such  permits  have  been  issued  or proposed for activities such as
offshore and coastal oil and gas facilities, coal mining, animal feed-
lots, construction sites, noncontact cooling water, petroleum storage
and transfer, deep seabed mining, and seafocd processing. Currently,
general permits cover about 7,700 facilities (E. Ovsenik, OffIce  of
Water Enforcement and Permits, EPA, pers.  comm., January 1987).

ZaReasons  given  for exempting these industries from emuent  limi-
tations  for toxic pollutants include: presence of insignificant levels of
pollutants, no or few direct or indirect dischargers, economic con-
straints, no new plants expected, presence of pollutants for which
removal technology does not exist, etc. These facilities must still ob-
tain and meet effluent limitations specified in their NPDES permits;
in the absence of categorical standards, however, limitations are likely
to be specified only for conventional pollutants or to rely on the best
professional judgment (BPJ)  of the permit writers for toxic pollutants.
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percent of the total industrial flow into POTWs,
Approximately 91,000 laundries, including 22,000
car washes, have a total wastewater flow of 526 mil-
lion gallons per day; this wastewater contains at
least 13 priority pollutants. About 1,000 textile mills
discharge 312 million gallons per day to POTWs;
pollutants identified in these wastewaters include
several priority metals and organic chemicals (503).

Other industries not included by EPA on its
original list of industrial categories may also be sig-
nificant sources of toxic pollutants. These indus-
tries include treatment, storage, and disposal fa-
cilities for hazardous wastes; drum and barrel
reconditioners; solvent reclaimers; battery salvagers;
septage haulers; and automotive radiator shops. 29

Many small dischargers within industries that
have categorical regulations are exempted from the
regulations because of the potentially heavy eco-
nomic burden of meeting effluent standards. For
example, electroplating job-shops that discharge less
than 10,000 gallons per day of wastewaters contain-
ing chromium, copper, nickel, or zinc are specifi-
cally exempted from pretreatment regulations. In
some cases, however, such low-volume discharges
can contain high enough concentrations of toxic pol-
lutants to upset POTW operations. Although lo-
cal limits (which are authorized and enforceable un-
der Federal law) could be used to regulate such
discharges, POTWs face many obstacles in devel-
oping such limits, particularly in the absence of Fed-
eral standards or guidance (503,653,666).

Nonregulated Toxic Pollutants

Many toxic pollutants in industrial wastewaters
are not regulated by national standards for a vari-
ety of reasons —for example, lack of data on the
presence of certain pollutants in a wastestream; lack
of analytical means for measuring certain pollut-
ants; lack of technological means to control certain
pollutants; low regulatory priority; or the diversity
and complexity of individual plants or processes
within an industrial category.

Categorical regulations generally contain stand-
ards for only a fraction of all priority pollutants.
Development of a standard only occurs if three con-

ZgE~tlmates  of the amount  of hazardous chemicals introduced by

these industries into POTWs  are presented in ref. 666.

ditions are met: 1) the pollutant is present in high
amounts, 2) the technology for its control is avail-
able, and 3) the implementation of that technol-
ogy is economically feasible. Thus, many priority
pollutants —in particular, priority organic chem-
icals— may be present in high concentrations but
remain unregulated for technological or economic
reasons. For example:

●

●

●

EPA has not developed limits for phthalates
generated by the plastics molding and form-
ing industry because it does not have sufficient
data on technologies for controlling these
chemicals (51 FR 14526, Apr. 26, 1986).
While pretreatment standards have been de-
veloped for the petroleum refining industry,
they contain no limits on priority organic
chemicals, even though this category is a very
significant source of such pollutants, account-
ing for almost 15 percent of the expected dis-
charge of priority organic chemicals to POTWS
under full PSES implementation. 30
As a result of the much greater focus on me-
tals than on organic chemicals, full implemen-
tation of EPA’s categorical pretreatment stand-
ards is predicted to greatly reduce total inputs
of priority metals to POTWs, but to reduce
priority organic chemicals by only 47 percent
(666).3’

Other facilities that discharge priority pollutants
but are not regulated by national standards include
those that: 1) contribute wastes to POTWs that are
either not required to or have not yet developed
an individual pretreatment program, and 2) are in
noncategorical industries. About 30 percent of the
priority pollutants that enter POTWs originate
from noncategorical sources (503). Available data
suggest that roughly equal amounts originate from
domestic households and from noncategorical in-
dustries or commercial establishments.

JoThese  data and comparable information for numerous other in-
dustrial categories are discussed in detail in ref. 666.

s I This low percentage resu]ts  from two factors: the relative  lack of
standards specified for organic chemicals, and the significant contri-
bution of priority organic chemicals by noncategorical (and relatively
unregulated) industries. The latter factor largely accounts for the differ-
ence between this removat estimate and the higher estimate (85 per-
cent) indicated in table 15.
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Finally, both NPDES and the pretreatment
programs have limited ability to address dis-
charges of nonpriority pollutants. Categorical
standards have focused almost exclusively on the
126 priority pollutants. However, numerous addi-
tional toxic pollutants are known to be present in
significant quantities in both direct and indirect dis-
charges. Data collected by EPA for the OCPSF
industrial category indicates that this industry’s
raw wastewaters contain 2.5 pounds of nonpri-
ority organic chemicals—including such toxic
compounds as formaldehyde and methanol—
for every pound of priority organic chemicals.
Other categories, such as the pesticides and phar-
maceuticals industries, are also significant sources
of toxic nonpriority pollutants (666).

In principle, categorical standards, local limits,
or water quality-based standards can be used to
control nonpriority pollutants, and in some cases
these approaches have been developed. However,
these types of controls do not currently provide a
systematic means for addressing pollutants that fall
outside the primary focus of the CWA pollutant
control programs.

At least two legal mechanisms for regulating these
additional toxic pollutants are available, but they
have only been used to a limited extent. Section
307(a) of C WA gives EPA the authority to add sub-
stances to the priority pollutants list, but this au-
thority has not been used to date. Under paragraph
4(c) of the Consent Decree reached between EPA
and the Natural Resources Defense Council, EPA
is required to identify, and possibly regulate, toxic
pollutants that might violate the objectives of the
NPDES and National Pretreatment programs but
that are not listed as priority pollutants. In one sur-
vey of industrial wastewaters, EPA detected the
presence of over 1,500 compounds; of the more
than 400 that were specifically identified, 6 com-
pounds were chosen as candidates for future regu-
lation due to their presence in significant amounts
and their human or aquatic toxicity (666). No
standards have yet been developed, however, due
to lack of information on the ability of in-place or
other available control technologies to remove these
pollutants.

Permit Deficiencies

Lack of Limits on Toxic Pollutants. —Typically,
discharge permits specify numeric limits for most
or all conventional pollutants, but far fewer limits
are specified for priority metals or organic chemi-
cals. While the development and introduction of
BAT guidelines will help alleviate this deficiency,
several aspects of this problem remain:

●

●

●

●

Monitoring for priority pollutants other than
those known to be present (and therefore speci-
fied in the discharge permit) is rarely required,
so that the presence of additional priority pol-
lutants in a discharge often is not documented.
Even where the presence of priority pollutants
has been reported by permitters or discovered
through sampling, limits for such pollutants
often have not been included in permits. For
example, an audit of 44 permitters discharg-
ing into Puget Sound that reported the pres-
ence of priority pollutants revealed only 14 that
had any limitations on the reported substances
(462).
While technically a violation of CWA, the dis-
charge of a pollutant for which no standard
exists in the permit is unlikely to be identified
or treated as a violation.
Water quality-based standards have not been
developed by most States for most priority pol-
lutants, hampering the introduction of water
quality-based discharge limits on these sub-
stances into individual permits. Even where
developed, the standards do not address sedi-
ment contamination, which is probably the
more important ‘‘sink’ for most metals and
organic chemicals of concern (see section later
in this chapter on water quality standards).

Heavy Reliance on Best Professional Judgment
(BPJ) in the Absence of Standards.—Whenever
national standards for a particular industry or pol-
lutant do not exist or have not yet been developed,
individual permit writers must rely on their BPJ.
At least two levels of discretion are involved: de-
termining which, if any, pollutants should be lim-
ited, and setting the actual level. Both elements can
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be significant sources of inconsistency in setting dis-
charge limits. 32

‘ ‘Backsliding’ on Permit Limits During Re-
newal. —The CWA’s goal of achieving zero dis-
charge of pollutants by 1985 was based on a
‘ ‘ratchet’ approach in which discharge limits would
be made increasingly stringent in successive per-
m its. Indeed, current Federal regulations require
that a reissued permit “be at least as stringent”
as the previous permit, unless certain exceptional
conditions are met (40 CFR 122 .44(1 )). 33

However, some ‘‘second round’ permits incor-
porating BAT limits on toxic pollutants have been
found to contain weaker limits than those imposed
in the “first round” permits. For example, in a
1985 study of 16 major industrial dischargers in the
Puget Sound basin, 14 of the renewed permits had
been weakened for at least 1 pollutant, and 8 were
weakened for at least 3 pollutants (458). Many of
the weakened limits were for conventional pollut-
ants based on BPT standards promulgated a dec-
ade ago. Overall, for those pollutants specified in
both sets of permits, standards for 40 percent of
the pollutants had been weakened, 27 percent had
been strengthened, and 33 percent remained un-
changed,

Justification for such changes may often exist,
particularly given the extensive use of BPJ in set-
ting initial limits. However, there appears to be a
disturbing lack of appropriate means for commu-
nicating or explaining such changes to the public
during the renewal process (458,462).

Inadequacy of Regulatory Compliance
and Enforcement t

Various elements of the NPDES and pretreat-
ment programs determine their effectiveness in en-
suring compliance with permits or other means of

j) ~ p J has hec.  n iderrt  ified as t h e . ‘least  consistent link in the cur-
rerrt  d ischargc  pcrm it system (462). and causing a ‘‘ mm’cment  from
the issuance of consistent conditions to those tailored to the needs or
pr{ssures  from each Irrdi\iciual  pcrrnittec’  ( 392).

f 3 For ~xamp]c,  a Permit ] im it ma} bc Iooscncd i f proper (JpCrat  ion
of tht’ requ  1 rcd  ( orrtrol”  techrrolo~}  S( ill docs  not arh ic~t’ t h[ requ  I red
llmlt,  or if’ lower  le~t’ls  arc based  on new]} issued national itan(lards
and the in It la] lc~ els w {.rc set us in,g  13P,J I n ,m~’  c ase, t hc nc’w  stand-
arcis  c an not be wt below water quallt~-hascd  starrdatxis  or tc( hnol<)q}  -
hasc(] cfflu{.nt  qui(lelinc$

controlling the discharge of pollutants from point
sources. Significant problems occur in three areas:
quality and completeness of data submitted by reg-
ulated facilities, extent of noncompliance, and ef-
fectiveness of enforcement.

Information available on these issues is often far
from complete or is regional and selective in na-
ture, and thus may not always be representative
of the national situation. Moreover, data may not
be entirely current, an inherent problem in light
of frequent changes in program design, permit sta-
tus, available resources, agency priorities, and reg-
ulations. Finally, much of the information needed
for a thorough national analysis is often unavail-
able, or is inaccessible due to the relatively primi-
tive state of development of national databases .74

Self-Reporting: Quality and Completeness
of Discharge Data

The efficacy of the entire NPDES program rests
on the ability of agencies to obtain reliable data
characterizing the discharges of permitted facilities.
Given the immense number of such facilities, NPDES
relies on a self-reporting system in which facilities
are required to monitor their discharges and regu-
larly report the results to the appropriate EPA Re-
gion or delegated State. Administrative review of
reported data is the only systematic means of iden-
tifying instances of noncompliance, although in-
spections are occasionally used to supplement in-
dustry reporting.

Several problems with this self-reporting system
have been identified. The foremost and most ob-
vious of these is that such a system relies to a large
extent on the integrity of permitters to submit ac-
curate information. In order to generate reliable
data, a self-reporting system must include effective
deterrents to counter the obvious incentive to fal-

l+This discuss  ion of necc.  sslt~,  re]les  hca\  1]}’  on part icu]dr  SOUr  CC\

of information, for example the thorough an(l  up-to-date information
compiled by the Pugct  Sound W’atcr  Qua]  it} Authority’  (46 1.462) and
the less current ‘‘ random suneis’  conducted b} (;A(l (574,576,689)
While such information ma}’  not full>  iden[lf’)  or ~wcuratel)  rcprc-
wnt  problems in all States  or EPA Regions, these  data are Senerall,
( (Jns istcnt  with other a~ailahle  information arrci pro~’  idc a reasonable
pi(ture  of problems fticing  water  pollution control pro~rams  in all p,iI  ts
of the Nation W’hcrc\er  possible, the most rtx crrt  data al’ailablc  f’rom
EPA arc inrludcd. in rnarr> c ascs, these data indicate rcne~~  cd ,ittcn  -
t]on  to or suhstarrt  ial improk  erncnts  in existing prohlems
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sify information rather than comply with discharge
limitations. Such deterrents require that the sys-
tem be able to detect and penalize those who vio-
late reporting requirements.

These deficiencies call into serious question the
adequacy of the mechanisms available to EPA and
the States to verify information received through
the NPDES self-monitoring system. In the face of
declining resources available for such activities, this
crucial link in the current compliance and enforce-
ment program is unlikely to be strengthened.

Violations of Reporting Requirements .—Failure
to submit a discharge monitoring report (DMR),
or submission of incomplete data, are obvious
means of concealing serious noncompliance with
discharge limitations. One study of major indus-
trial and municipal NPDES permitters in six States
found that 8 percent failed to submit a DMR at
least once during an 18-month period, and that 37
percent had submitted one or more incomplete
DMRs (576).35 However, this rate of compliance
is an apparent improvement in the DMR submis-
sion rate for industrial dischargers compared with
that found in an earlier study (574).

EPA or State response to reporting violations
varies, but in general such violations appear to have
received little or no attention. 36 As an extreme ex-
ample, a recently identified major discharger into
Puget Sound had not submitted a DMR for 30 con-
secutive months, yet no action had been taken by
the permitting authority (462).

Quality of Reported Effluent Sample Analy-
ses. —In several surveys of the quality of chemical
analyses of effluent samples submitted by major
NPDES permitters, EPA found that significantly
more than half of all permitters reported unaccept-
able data37 for one or more effluent parameters, and

that 20 to 25 percent of all analyses were of unac-
ceptable quality (576).

In many cases, poor performance was due to a
high rate of reporting errors, rather than analyti-
cal errors. While in principle easier (and less ex-
pensive) to correct, such errors call into question
the integrity of permitters as well as the reliability
of submitted data.38

Adequacy of EPA’s and States’ Abilities To
Verify Information. —Compliance sampling in-
spections (CSIs)—during which effluent samples
are collected for the purpose of verification-are
the primary tool available to EPA and States to ver-
ify the data submitted by dischargers. 39 CSIs are
employed primarily in cases where noncompliance
has been reported or is suspected (327,576). In
1982, for example, only 7 percent of New Jersey’s
and 5 percent of New York’s major dischargers re-
ceived CSIs. Nationwide, EPA statistics showed a
large decrease in CSIs performed during the period
1979 to 1981; there was a 20 percent reduction for
municipal sources and an almost 50 percent de-
crease for industrial dischargers. 4o Inadequate re-
sources were cited as the primary reason for the
decline, a problem which may have been partially
alleviated in subsequent years (468).

As further illustration of the infrequent use of
CSIs, guidelines in the State of Washington strong-
ly encourage annual CSIs for all major dischargers,
including collection and analysis of effluent sam-
ples. A recent analysis found, however, that only
one-sixth of dischargers into Puget Sound had ever
received a CSI (over a 10-year period);4’ analysis
for priority pollutants had been conducted for only
five dischargers (462). Moreover, it is standard
practice in the State to announce inspections and
field sampling in advance, raising concerns over
how representative of typical effluent such samples
actually are.

SSDMRS are required tO be submitted quarterly or monthly. TW O

percent of GAO’s sample did not submit DMRs  for 3 or more quarters
or 5 or more months during the survey period; 11 percent submitted
incomplete DMRs  for 3 or more quarters or 5 or more months dur-
ing this period.

sGThis  type of vio]a[ion is now an instance of CategOry I noncOrn-

pliance,  and therefore must be reported in Quarterly Noncompliance
Reports (QNCRS;  see 40 CFR 123.45 (a)(2)(ii)(D)).

37’’ Unacceptable” results were those that were either higher or lower
than the acceptable limits established by EPA’s Quality Assurance
Program, determined on a case-by-case basis for pollutants actually
specified in a discharger’s permit.

saThe  data cited  by GAO  (576) did not indicate what fraction of
errors were befow  acceptable limits; consistently low errors would be
expected if deliberate falsification were the cause.

39sever~  other  types  of inspections of NPDES  permitters are ~so
conducted, but do not involve collection of effluent samples,

+OThe  number of other  types of inspections—compliance WdUi3-

tions  and performance audits—actually increased significantly dur-
ing fiscal years 1979 to 1981. These are considerably less expensive
and time-consuming than CSIS.

+lThis  fraction  included  only about half of Puget  Sound’s major
industrial dischargers.
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Extent of Noncompliance With Effluent
Discharge Limits

This discussion separately considers compliance
for direct dischargers (municipal and industrial fa-
cilities regulated under the NPDES program) and
for indirect dischargers (regulated under the Na-
tional Pretreatment Program).

Direct Dischargers. —Estimates of the extent of
permittee noncompliance with NPDES permits are
quite disparate (238,392,462,574,576,689). A ma-
jor source of variability—and controversy —sur-
rounding these estimates is the criteria used to de-
fine noncompliance, particularly significant

n o n c o m p l i a n c e  ( S N C ) .4 2

In particular, different criteria have been used
by EPA and Congress’ General Accounting Office
(GAO) to determine SNC (table 18). (EPA has
since partially revised its criteria, as discussed in

—..
t2A~Oth~~  ~OUrCe  of variability  is in the interpretation of how sig-

nificant a particular rate of permit violations really is. Essentially all
studies express noncompliance in terms of the number of facilities with
at least one permit limit violation in a given time period. These facil-
ities, however, may be in full compliance with many other permit limits
during the same period. EPA argues that it is also important to ex-
amine the number of limits that are exceeded relative to the total num-
ber of possible exceedances  (i. e., the number of limited parameters
in each permit times the number of permits) to fully appreciate both
the magnitude of the compliance problem and the success or failure
rate (651 ).

table 18. ) As a result, GAO and EPA have reported
considerably different SNC estimates, even using
the same raw data. For example, based on its re-
view of dischargers in six States, GAO found that
about 80 percent exceeded one or more permit
limits at least once during an 18-month period;
almost half of the permitters who exceeded their
permit limits did so for more than 6 of the 18
months, and about 20 percent did so for more than
12 of the 18 months. Based on GAO’s criteria, one-
quarter of all dischargers were in SNC at least once
(576).

EPA took issue with several of GAO’s findings,
in particular those regarding SNC. EPA’s data for
the same six States indicated a SNC rate 7 to 12
percent lower than that found by GAO over the
same time period. Nationally, EPA reported SNC
rates of 18 percent for municipal and 16 percent
for industrial dischargers.

Regardless of the criteria used, it is clear that
noncompliance is a major and continuing problem.
At the same time, some progress has been made:
industrial compliance has improved considerably
over the last several years, and it has consistently
exceeded the degree of municipal compliance. EPA
data for the first quarter of 1985 indicated that only
5 percent of major industrial facilities were in SNC.
Similarly, as of the third quarter of 1985, only 6

Table 18.—Criteria Used To Identify “Significant Noncompliance”

Environmental Protection Agency General Accounting Office

Based on magnitude and frequency: Based on magnitude and frequency:
● 2 exceedances of a monthly average limit in any 6-month . 4 consecutive exceedances of an average limit by at

period that meet the following criteria: least 50% during its 18-month survey period
—40% over limit for conventional pollutants and “non-

toxic” metals
—20% over limit for toxic pollutants
—discretionary for fecal coliforms or pathogens

Based on frequency only:
• 4 exceedances of a monthly average Iimit (by any

amount) in any 6-month period for any pollutant

Other criteria: Other criteria:
● Excludes permitters on interim limits and/or construc- . Includes permittees on interim limits and/or construction

tion schedules schedules (about 25% of GAO’s sample)
● Excludes permitters returned to compliance by end of

quarter b

aThiS criterion was Used  by EPA at the time of the GAO analysis; EPA has since revised its definition So as to include any v~olation  which is Of COnCern tO the a9encY,
including those by facilities on interim limits or construction schedules,

busing this criterion, if a Permittee  were  in significant noncompliance during the first two months of a quarter, but returned to compliance in the third month,  it would
not be reported This criterion was used by EPA at the time of the GAO analysis; EPA has since rewsed  its definition so as to eliminate this possibility.

SOURCES Office of Technology Assessment, 1987; based on 50 Federal Register 34648, Aug. 26, 1985 (for EPA’s definitions), and U.S. Congress, General Accounting
Office, Wastewater  Dischargers Are Not Cornp/yirrg  With EPA Po//utiorr  Corrfro/  Permits, Report to the Administrator, Environmental Protection Agency (Washing-
ton, DC: Dec. 2, 1983) (for GAO’s definitions)
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percent of completed major POTWs were in SNC
(table 19). However, over one-third of all major
POTWs had not yet completed the construction
needed to meet treatment requirements, and 15
percent of these were in SNC with their interim
limits.

In marked contrast to EPA’s latest national sta-
tistics, a considerably less optimistic picture was re-
cently reported by the State of Washington (462).
Using EPA’s definition of SNC, 41 percent of the
State’s major municipal and industrial facilities
were in SNC during the second half of 1985; more-
over, the SNC rate was considerably worse for in-
dustrial facilities than for municipal facilities (50
percent v. 31 percent).

Whether the Washington survey is representa-
tive of other dischargers in the State or in other
parts of the country is not known. Nevertheless,
these results clearly indicate that, even if national
average compliance rates are as high as reported
by EPA, certain regions of the country are experi-
encing compliance rates far below average.

Two related factors are responsible for the differ-
ences seen in SNC rates for industrial and munici-
pal dischargers. First, far fewer municipal facilities
(65 percent) have completed the construction needed
to achieve compliance than have industrial dis-
chargers (94 percent) (327). Second, EPA initially
adopted a less aggressive enforcement policy toward
municipal facilities, in part because of the uncer-
tainties or delays associated with Federal funding
for construction (576). EPA has subsequently is-
sued a new National Municipal Policy (49 FR 3832,

Jan. 30, 1984), which adopts a more aggressive
stance. 43

Data concerning compliance rates for minor dis-
chargers generally are not available, although the
reduced attention paid to them in permitting and
enforcement strongly argues that their extent of
compliance is likely to be considerably lower than
for major dischargers. Of an estimated 12,000 mi-
nor POTWs nationwide, almost 3,400 (28 percent)
had not met the statutory deadlines of’ CWA or
were not in compliance with their NPDES permits
as of October 31, 1985 (327).

Indirect Dischargers. —Relative to direct dis-
charges, less information is available on the com-
pliance of indirect dischargers with pretreatment
regulations. The National Pretreatment program
is newer and less developed than the NPDES pro-
gram for direct dischargers. Moreover, the speci-
fied deadlines for final compliance with pretreat-
ment standards in seven industrial categories will
not occur until 1987 and 1988, and final regula-
tions for two additional categories (OCPSF and
Pesticides) are yet to be issued.

Another major obstacle is the fact that the pri-
mary authority and responsibility for regulating
such facilities and determining compliance is far
more decentralized than is the case in the NPDES
program. The primary authority can be a POTW,
a State, or an EPA Region. Of the more than
15,000 POTWs in the United States, the EPA re-
quired about 1,500 to develop pretreatment pro-
grams.44 To date, 24 States have received authority
to approve and oversee individual POTW pretreat-

Table 19.—Municipal Treatment Plants (POTWs) in
Significant Noncompliance as of Sept. 30, 1985

Number of Number Percent
permits in SNCa of permits

Completed major
POTWs . . . . . . . . . . . . . . 2,506 158 60/0

Major POTWs on
compliance schedules
and/or interim limits . . . 1,219 180 15%

Total major POTWs . . . 3,725 338 9%
aSNC s significant noncompliance.

SOURCE: Management Advisory Group to the EPA Construction Grants Program,
Report to EPA:  Municipal Cornp/lance  W/th the  Natlona/  Po//utant  Dk
charge Elimination  System  (Washington, DC: June 19S6).

43The compliance deadline for municipal facilities was Originally
1977 but is currently July 1, 1988. EPA’s National Municipal Policy
now indicates that compliance with the 1988 deadline is mandator}’
for all municipal facilities, regardless of whether the} receivcd Fed-
eral funding.

44These POTWs were to have developed programs by Sept 30.

1985, or be referred to the Department of Justice. As of June 1985,
only 1, 100 programs had been approved, and 9 civil actions had been
initiated against POTWs lacking approved programs (503). As of Oc-
tober 1986, however, all but 30 had approved programs; 18 of these
remaining POTWs had been referred for judicial action. An addi-
tional 60 POTWs were identified as needing to develop pretreatment
programs because of the presence of new industrial users or environ-
mental problems; these POTWs are currently on schedules to develop
programs. (These most recent data were obtained through personal
communication from the Strategic Planning and Management Sys-
tem (SPMS), Office of Water Enforcement and Permits, U.S. EPA,
January 1987).
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ment programs; EPA Regions bear these respon-
sibilities for the remaining States.

Several additional factors complicate the meas-
urement, as well as achievement, of compliance for
indirect dischargers. No national tracking system
(comparable to the PCS for direct dischargers) cur-
rently exists for compiling and analyzing the self-
reported data required of industrial users. More-
over, the size of the regulated universe of the pre-
treatment program is considerably larger than that
of the NPDES program. An estimated 100,000 to
140,000 indirect dischargers are subject to General
Pretreatment Regulations; approximately 15,600
of these fall into industries which are also subject
to Categorical Pretreatment Standards (see table
13).

Despite these limitations, some attempts have
been made to examine compliance rates for indirect
industrial dischargers, particularly in the elec-
troplating industry. In a 1984 survey of selected
major national electroplating firms, baseline mon-
itoring reports (BMRs)45 for 22 percent of the fa-
cilities were either lost or never submitted (258).
For those facilities for which some compliance in-
formation could be located, only 54 percent were
in compliance with categorical standards; 28 per-
cent were clearly not in compliance; and the sta-
tus of the remaining 18 percent could not be de-
termined. 46

A 1984 study of electroplates in California also
documented widespread noncompliance: 40 percent
of the facilities in the San Francisco Bay area were
in violation, and 70 percent in the Los Angeles area
were classified either as ‘ ‘compliance unknown’
(61 percent) or ‘ ‘out of compliance’ (9 percent)
(97). In response, EPA (which administers the pre-
treatment program in California) initiated a num-
ber of enforcement actions against major violators.

A 1985 study examined compliance for 1,600
major facilities in a broader range of industrial cat-

“13N4Rs must Ix’ ~uhmittccl b~ indirect dischargers to the control
authority  within 6 months  o! the  e!fecti~c  date  of a pretreatment stand-
ard. “1’hcl  c (jntd  i n Information on t hc  ( om  position of the> f’ac  i] i t ics
drs(  hargri.  WI th rcsix>ct  [o those pollutants rc~ulated  by cate~oric-a]
standards

‘h’I-he  e]cctr(jp]ating  facditlcs  in th]s  sunc} were d]] aswc iated  w rth
major corporat Ions,  and }Icnc  c mdy rthflt>(  I a ~rcatcr  dt.~rw  of c’om  -
plian(  c than the rndustry  as a whole.

egories (98).47 One-fourth of the major facilities
studied were in noncompliance with Federal stand-
ards during 1985. Noncompliance was three times
higher in southern California than in the San Fran-
cisco Bay area, ranging from 18 percent (L. A.
County) to 50 percent (Orange County). Virtually
all reported violations in southern California were
from electroplates and metal finishers, which ac-
counted for 93 percent of all industrial users in the
region.

For the electroplating and metal finishing indus-
tries, the noncompliance rate improved consider-
ably in the Bay area, decreasing from 40 percent
to 11 percent between 1984 and 1985. In southern
California, progress during this period was made
primarily in determining the compliance status of
industrial users. However, 32 percent of these fa-
cilities were still reported to be out of compliance
(98).

Several other problems associated with determin-
ing or measuring pretreatment compliance also
have been identified: the absence of a consistent
definition of, or means of quantifying, noncompli-
ance; the use of different and inconsistent data
sources for determining noncompliance; and the
use of varying methods for monitoring (98,502).

Effectiveness of Enforcement

The final, essential link in the NPDES and Na-
tional Pretreatment programs is enforcement. EPA’s
philosophy and policy toward enforcement has un-
dergone major fluctuations over the last decade.
The number of enforcement actions initiated by
EPA steadily declined from more than 1,500 in
1977 to about 400 in 1982 (576). Part of this de-
cline was caused by explicit changes in EPA’s en-
forcement policy, which placed greater emphasis
on pursuing ‘ ‘voluntary compliance and negoti-
ated settlements (238,462,576).

Since that time, EPA and some States have taken
several steps to strengthen and codify their enforce-
ment policies. The revision of EPA’s Enforcement

q~~iX Indus[rl(.s  k%,erc. ln(.]udc~.  clwtroplat  rn,q; rn{>tal  linishlng,  wrnr-
concluctor  manu facturirr~,  pulp, paper, and paprr-board:  stcarr)  CIC( -

t ri( power  ,q’rrcrat  lon.  and [ext  ilc  mills ‘1’hc  1,600 f’acil it ic’~ exam-
lned  w e r e  all i n d u s t r i a l  uwrs  of POrI’\\’\  rcqu lrcd [() (It’!  (’l[~p
pretreatment pro~rams.
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Management System, the commitment of new re-
sources to the Agency’s enforcement programs, and
the increase in the number of formal enforcement
actions all point to such changes (462,468). In gen-
eral, these efforts have been based on the realistic
assumption that the resources available to identify
and effectively respond to all violations will remain
limited, so the development of a consistent way to
rank violations is essential. It remains to be seen
how effective such actions will be in improving en-
forcement and compliance under CWA.

Several enforcement problems have been iden-
tified during recent years: the nature and timeli-
ness of the response to a violation once it is identi-
fied; the effectiveness of the response in eliminating
the violation in a timely manner; the ability to im-
pose meaningful penalties; and the adequacy of re-
sources for enforcement activities. Problems in these
areas can in turn lead to delays in achieving com-
pliance on the part of industrial firms or munici-
pal plants, or to unfair economic advantages to vio-
lators.

Unfortunately, few data systematically evaluate
these factors. Available information indicates two
phases: an initially very poor record of enforcement,
followed by a general trend toward gradual im-
provement in recent years. These phases illustrate
the nature and extent of obstacles (some of which
are being overcome) that face enforcement of water
pollution control programs.

Extent and Timeliness of Response .—Several
studies have examined EPA and State responses
to reported violations, with special attention to
whether and how quickly action is taken. In one
study of enforcement in EPA Region II, over 4,000
violations by 158 major industrial dischargers be-
tween 1975 and 1980 were identified (391). Over-
all, only 13 percent of these violations received any
response after they were reported; in contrast, about
twice as many violations discovered during onsite
inspections received a response. The vast majority
of responses taken were informal: phone calls or
warning letters. Moreover, almost a year elapsed,
on average, before authorities first responded, dur-
ing which time an average of three additional vio-
lations occurred.48

48N0  &ta were  presented  on (he  ultimate  effectiveness of these ac-

tions in restoring compliance.

A continuing low level of response to permit vio-
lations, many of which are instances of SNC, has
also been documented in the State of Washington
(462). During the second half of 1985, less than half
of the reported SNC violations received a formal
enforcement response, despite the issuance of a new
enforcement policy that required all instances of
SNC to be subject to a formal action. During this
same 6-month period, no civil penalties were assessed
against municipal dischargers, while a substantial
number of industrial facilities were fined,

A study of State and POTW enforcement of pre-
treatment standards in Rhode Island also docu-
mented widespread noncompliance by indirect in-
dustrial dischargers over the last several years;
during this period, only one judicial enforcement
action was initiated (497).

Recent national data show some improvement
in the extent of response to permit violations, at
least at the Federal level. Since 1980, both the num-
ber of administrative orders (AOs) issued and the
number of judicial actions undertaken (i. e., num-
ber of cases referred to the Department of Justice)
have been on the rise (figure 31).49

More limited data are available on the level of
State activity during this period. For 1985 and
1986, the number of AOs issued by NPDES States
was almost three times higher than the number is-
sued at the Federal level; the number of civil ac-
tions initiated by these States was 50 percent higher
in 1985, and 100 percent higher in 1986, than the
number of cases initiated at the Federal level (672).

Effectiveness of Response .—The effectiveness
of EPA’s response to violations at 33 Louisiana fa-
cilities, many of which had ‘‘frequently and exten-
sively’ violated their permit limits during a 2-year
period has been examined (576,689). While EPA
initiated numerous informal and formal actions
against these facilities, GAO concluded that they
were generally ineffective as judged by the continu-
ation of noncompliance. Formal enforcement ac-
tions appeared to be no more effective than infor-
mal actions: of the 17 facilities that received one

+gData for AOs  was  further broken down into actions against ma -

jor and minor, and municipal and industrial, permitters. Each year,
the majority of the AOS were issued to major dischargers; in addi-
tion, the largest number of AOs  were consistently issued to major mu-
nicipal permitters.
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Figure 31.— Federal Enforcement Activity, Fiscal Years 1980-86
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For fiscal years 1980-84, 25 of the cases referred to the Department of Justice (DOJ) were for
violations of the Safe Drinking Water Act, not for violations of NPDES permits; the distribution
of the 25 cases during these years is not known. Data for 1985 and 1986 are for NPDES viola-
tions only (D. Drelich, U.S. Environmental Protection Agency, personal communication,
January 1987).
SOURCES U S. Environmental Protection Agency, “Summary of EPA Enforcement  for 1980 -1986,” draft of 

release   16, 1966;  Environmental Protection Agency, Office of Water, “Water Enforcement 
 Report (Summary ),”  by personal  from EPA on Jan 15, 1987 (data current through

Jan 12, 1987)

or more AOs, only one came into compliance in
the following months. In one extreme case, a dis-
charger was in violation of its permit for 35 con-
secutive months, despite receiving six AOs. In
another, a discharger that had violated its permit
limits for 21 consecutive months, often by more
than 100 percent, was never subjected to a formal
enforcement action by EPA. Out of all 33 facilities,
only one case was referred to Federal prosecutors.

EPA has contested a number of GAO’s findings,
including GAO conclusions about the effective-
ness of AOs (65 1). During the period examined by
GAO, EPA issued nine AOs, each of which speci-
fied a compliance schedule. EPA reports that six
facilities returned to compliance within the time
frame established in the AO, and that in the other

three cases the AOs had a net positive effect, al-
beit delayed, on ultimately resolving the situations.

Ability to Impose Meaningful Penalties.—
Several studies have documented the infrequent im-
position, infrequent collection, and low level of
penalties for violations of permit limits in various
areas of the country (238,462,576,689). These
studies emphasize the often time-consuming and
frustrating nature of civil actions, especially when
measured against the lack of effectiveness of the re-
sulting penalties as deterrents to the original vio-
lator or to other permitters.

One common recommendation in such studies
is the need for EPA to be given statutory author-
ity to impose administrative penalties against vio-
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Figure 32.–Amount of Average CWA Civil Penalty, a 1975-86
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SOURCE” Off Ice of Technology Assessment, 1987, based on  Environmental Protection Agency,  of Enforcement and Compliance  1986  
      (Washington, DC: Dec 12, 1986).

lators without having to resort to judicial action
(327) .50 Such authority would greatly enhance
EPA’s capability to mount appropriate and timely
enforcement actions against violators.

The penalty situation has improved considera-
bly in recent years (671), Figure 32 illustrates the
trend in the size of the average CWA civil penalty
collected in cases brought by the Federal Govern-
ment between 1975 and 1986. These data show an
accelerating increase in the average CWA penalty,
from $7,500 in 1975 to $48,400 in 1986. Total
penalties collected in 1986 were the highest ever,
totaling over $5 million. Figure 32 also shows the
individual trends for POTWs and industrial facil-
ities Whereas the average penalty assessed in cases
brought against industries showed a gradual in-
crease during this period, the average penalty

‘)  authorizing EPA to impost= administrative penalties un-
der  conditions was included in the Water Quality Act of 1987.

assessed against POTWs remained very low (less
than $5,000) until 1983, but has since risen sub-
stantially. In addition, the fraction of cases settled
without a penalty has declined over the last sev-
eral years, especially for cases brought against mu-
nicipal violators.

Adequacy of Resources for Enforcement Activ-
ities. —A consistent theme encountered in this anal-
ysis of enforcement, as well as other activities asso-
ciated with the implementation and administration
of water pollution control programs, is the under-
funding of such efforts. Resources available to EPA
and approved States for administering the NPDES
and National Pretreatment programs and ensur-
ing their enforcement are clearly inadequate. For
example:

● Although personnel for the National Pretreat-
ment program doubled from 1984 to 1985 to
a total of approximately 65 people, EPA’s
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Pretreatment Implementation Review Task
Force (PIRT) estimates that an additional 150
positions in Regional offices would be needed
to properly implement the program (653).
PIRT also recommended increased Federal
funding for State programs.
The State of Washington estimated that it had
resources to conduct only 24 percent of the
activities needed to effectively administer its
NPDES program. Efforts to supplement its
budget through increased use of permit fees
have been unsuccessful (462). Five staff posi-
tions are currently devoted to the State’s pre-
treatment program, despite a 1985 study in-
dicating an actual need for 14 positions (461).
Under the proposed fiscal 1987 budget, fund-
ing for water quality enforcement and permit-
ting will decrease $4.1 million, and funding
for implementing the National Municipal Pol-
icy will drop $3.1 million. Overall, the pro-
posed budget for water quality programs rep-
resents a 15 percent decrease over the fiscal
1986 budget (149).

Additional Issues Facing the
Pretreatment Program

Balancing Needs for National Consistency
and Local Flexibility

During the last decade, many indirect industrial
dischargers and POTWs argued that POTWs with
strong locally developed pretreatment programs
should be allowed to retain these programs. These
locally controlled programs would not have to meet
the programmatic and bureaucratic requirements
of the National Pretreatment Program as long as
they provide control of toxic pollutants that is as
stringent as the national program. Proponents of
this perspective argue that imposing National Cate-
gorical Standards on these POTWs results in over-
regulation, and unnecessarily increases costs and
administrative burdens for POTWs and industries.

Opponents of this approach maintain that a
strong national program is necessary to ensure equi-
table regulation throughout the Nation and to hold
POTWs and industries to a set of minimum stand-
ards. From an administrative viewpoint, allowing
local control would create an atmosphere of uncer-
tainty and might encourage some POTWs or in-

dustries to delay complying with national regula-
tions because of concern about program changes.
In addition, EPA would have to devote some of its
scarce resources to evaluate local program adequacy
and performance.

Most POTWs interested in local control have
abandoned the issue for political reasons, and it now
appears that the Nation is committed to continued
development of a strong national program. At the
same time, however, the development of more strin-
gent local limits, where needed, is being strongly
encouraged, as is the expansion of water quality-
based controls tailored to local needs.

Despite attempts to achieve nationwide consis-
tency, large differences exist in the implementation
and oversight of various regulations by different
EPA Regions (502,503). Some Regions have allo-
cated resources for both program approvals and
oversight and enforcement, while others have only
allocated resources for program approvals. In addi-
tion, the arrangements among municipalities,
States, and EPA Regions are often complex and
variable. With more than 95 percent of the required
POTW programs approved, the pretreatment pro-
gram appears to be nearing the end of its develop-
ment stage. As efforts shift toward implementing
these programs, the importance of local limits and
water quality-based permitting will grow con-
siderably.

Obstacles to POTW Program
Implementation and Enforcement

Local Limits. —Despite the importance of local
limits, several obstacles hinder their development
and enforcement. POTWs have an incentive to de-
velop local limits on indirect discharges of certain
toxic metals or organic chemicals that have the po-
tential to disrupt POTW treatment operations.
However, because many pollutants that are harmful
to aquatic resources do not disrupt POTW opera-
tions, POTWs have had little incentive to develop
and impose local limits on these pollutants.

A POTW also might develop local limits to help
it meet the specific limitations on its own discharge
that are contained in its NPDES permit or to clean
up its sludge. However, EPA estimates that only
1 percent of all POTW NPDES permits contain
any numerical limits on the discharge of toxic me-



204 ● Wastes in Marine Environment

tals or organic chemicals (653). For example, none
of Rhode Island’s POTWs have any such limits
specified in their discharge permits (497). Where
they do exist, the limits are typically based on State
water quality standards, but those standards have
been developed to a much greater extent for me-
tals than for organic chemicals (see last section of
this chapter). Moreover, where nationally devel-
oped standards for toxic pollutants—in effluent, re-
ceiving waters, or sewage sludge—have not been
developed, few incentives (and many obstacles) ex-
ist for POTWs to develop their own local limits
(503,653). The net result of this lack of incentive
is that POTWs only rarely impose local limits on
their industrial users, especially for priority pol-
lutants.

Monitoring and Enforcement.—These impor-
tant elements of local pretreatment programs are
often inadequate. Even for POTWs with approved
pretreatment programs, mechanisms to ensure a
program’s effectiveness may not exist. Two-thirds
of the POTWs examined in one study did not mon-
itor influent for priority metals or organic chemi-
cals, although most large POTWs have generally
identified the major sources of toxic pollutants en-
tering their facilities (503). In another study of
POTWs with approved programs, only 25 percent
had all of the following mechanisms considered es-
sential for controlling industrial wastes: 1 ) a sewer
use ordinance with specific effluent limits, 2) a per-
mitting mechanism, and 3) a monitoring and en-
forcement program (503). Gradual improvements
in these areas have occurred, although for many
programs the ability to identify and effectively
respond to noncompliance has yet to be demon-
strated.

The burden of enforcing pretreatment regula-
tions initially falls on POTWs.51 Even in the best
of situations, it is difficult to determine the extent

51 If appropriate  action is not initiated by the pOTW,  higher au-

thorities can step in. For example, in the last 2 years EPA has initi-
ated more than 50 judicial actions against indirect industrial dischargers
(primarily electroplates) for violations of general and categorical
pretreatment regulations (J. Moran, Office of Enforcement and Com-
pliance Monitoring, EPA, pers.  comm., Dec. 23, 1986).

to which industries have complied with applicable
regulations; in part, this stems from heavy reliance
on self-monitoring by industries, which commonly
is not independently verified by POTWs. Because
partial financing for POTW operations comes from
the taxes and user fees paid by industrial dischargers,
there may be little motivation for a POTW to en-
force limits, except where POTW operations or
sludge management is impaired (497,503).

Hazardous Waste in Sewers

The current and increasing discharge of hazard-
ous waste to sewers poses a major challenge to the
pretreatment program. Hazardous wastes can be
legally discharged into POTWs under the Domes-
tic Sewage Exemption of the Resource Conserva-
tion and Recovery Act (RCRA). As recent amend-
ments to RCRA come into effect, increasing amounts
of hazardous wastes are expected to be discharged
into POTWs. New provisions extending RCRA
authority to all facilities that generate more than
100 kilograms per month52 of hazardous waste have
increased the total number of generators now sub-
ject to RCRA regulations from 14,000 to over
175,000 (50 FR 31285, Aug. 1, 1985). Many of
these small quantity generators already discharge
into local POTWs and thus could fall under the Do-
mestic Sewage Exemption; it is estimated that as
many as 25 percent of all small hazardous waste
generators already use this disposal option for their
hazardous wastes (568).

EPA recently submitted a major report, known
as the Domestic Sewage Study (666), to Congress
on the issue of hazardous waste in sewers, and more
recently issued an Advanced Notice of Proposed
Rulemaking (51 FR 30166, Aug. 22, 1986) that dis-
cussed preliminary approaches to implementing the
Study’s recommendations. For more discussion of
this issue and the role of POTWs in treating do-
mestic and industrial wastes, the reader is referred
to these sources and to chapter 9.

Szpreviously,  only  generators producing  more than 1,000 kilograms
per month were subject to RCRA hazardous waste regulation.
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USING WATER QUALITY-BASED STANDARDS FOR FURTHER
CONTROL OF TOXICS POLLUTANTS

In 1984, EPA released a national policy state-
ment that described a strategy for achieving addi-
tional and more efficient control of toxic pollutants
beyond that resulting from BAT and other CWA
technology-based requirements (49 FR 9016, Mar.
9, 1984). This strategy focuses on water quality-
based permitting of toxic pollutant discharges to
be implemented through the NPDES program. Be-
cause water quality-based standards are difficult to
set, EPA is adopting an integrated strategy that uses
both chemical and biological methods to determine
appropriate standards (659). States will be expected
to devote more effort to develop water quality-based
effluent limits for inclusion in NPDES permits.

This new EPA policy reflects a reevaluation of
the regulatory efforts to control toxic pollutants dur-
ing the last 15 years. The 1972 Clean Water Act
shifted the focus of pollutant control from the use
of water quality-based standards to the use of tech-
nology-based standards. Subsequent implementa-
tion of technology-based standards has resulted in
significant improvements in the control of toxic dis-
charges and in the quality of some receiving waters,
and full implementation would achieve even more
control.

However, the level of control provided has not
always satisfied all the interested parties. For ex-
ample, the technology-based standards usually do
not consider site-specific circumstances such as the
quality of receiving waters. In addition, BAT stand-
ards are industry-specific; some industries are re-
quired to achieve greater removal of a specific pol-
lutant than are other industries, leading to claims
of under- or over-regulation.

As a result, some industries have argued for
waivers from complying with technology-based
standards, in situations where the quality of the re-
ceiving water would not be impaired. 53 In contrast,
environmentalists have argued that even the achieve-
ment of compliance with technology-based stand-
ards has not resulted in sufficient improvement in

jsThese  ~al~,ers  are termed ‘ ‘fundamentally different factor’ (FDF)
waivers. The conditions (including consideration of water quality) un-
der which EPA can grant an FDF variance were clarified by Con-
gress in the Water Quatity  Act of 1987,

the quality of some receiving waters, and that sup-
plemental controls are needed.

The 1972 CWA did not eliminate the use of
water quality-based standards. Section 303 required
States to adopt water quality standards to protect
inter- and intra-state waters through establishment
of water quality goals and designation of water uses;
specific standards based on Federal water quality
criteria are then to be applied to protect these uses.54

Section 301(b)(l)(C) of CWA requires that all dis-
charges meet water quality-based standards where
they have been developed, These standards can in
principle be translated, using wasteload allocation
techniques, into effluent limits for the various dis-
chargers to a particular receiving waterbody.

EPA maintains and periodically updates a sum-
mary of Federal water quality criteria and State
standards. According to the most recent summary,
Federal water quality criteria have now been de-
veloped for most conventional, non-conventional,
and toxic priority pollutants (668).55 The Federal
criteria are for guidance only and are not enforce-
able. Using these criteria, all States have adopted
enforceable water quality standards for fecal coli-
form bacteria, oil and grease, dissolved oxygen,
pH, dissolved solids and salinity, and temperature,
and almost all have a standard for suspended solids
and turbidity (668).56 EPA estimates that 40 per-
cent of major municipal permits—and perhaps as
high a fraction of major industrial permits—are
based in some manner on these water quality stand-
ards (J. Hoornbeek, Office of Water Enforcement
and Permits, EPA, pers. comm. , Nov. 13, 1986).

MEPA  is authorized to review State standards and may ~SO  promu-
lgate  standards where State standards have not been de~eloped, al-
though they have not done so,

sSFeder~  water qu~itv  criteria consist of four criteria based on con-
sideration of aquatic life (acute and chronic criteria specific for fresh
or marine waters) and two additional criteria based on consideration
of human health (one for both water and fish ingestion, and the other
for fish ingestion only). Typically, only a subset of these six parame-
ters is specified for a given pollutant,

Sbunder  current  policy, the adequacy of State  water quzdity  stand-
ards is now a consideration in the decision of whether to grant ap-
proval to a State to administer the NPDES  program. However, the
standards de~’eloped  by States whose programs were approved prior
to the development of this policy (or, indeed, prior to the develop-
ment of most Federal water quatity  criteria) have not always been sub-
ject to a comparable degree of scrutiny by the Federal Government.
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In contrast, for most other pollutants—in par-
ticular, priority pollutants—none or only a few
States have developed standards (668). Specifically:

● Of 85 priority organic chemicals for which
Federal water quality criteria exist, no States
have developed standards for 37, and only one
State has developed standards for another 32.
For each of the remaining 16 priority organic
pollutants, standards have been developed by
an average of 12 States (with a range of 2 to
23 States).

● At least 1 State has developed a standard for
each of the 14 priority metals and cyanide for
which Federal water quality criteria exist; for
each of’ these substances, an average of 15
States (with a range of 1 to 24 States) have de-
veloped standards.

Thus, for no priority pollutants have even half
of the States developed a water quality stand-
ard. Fourteen States have no water quality
standards for priority pollutants whatsoever.

OTA also reviewed water quality standards for
priority pollutants that have been promulgated by
the 24 coastal States to determine the number of
standards that have been specifically developed for
or applied to marine waters. This survey revealed
the following:

● Nine of the 24 coastal States have no ma-
rine water quality standards for priority
pollutants whatsoever, and 16 States have
no such standards for priority metals or
cyanide.

● For the 8 coastal States that have any marine
standards for priority metals or cyanide, stand-
ards have been developed for an average of
4.5 of the 14 priority metals and cyanide.

● For the 15 coastal States that have any ma-
rine standards for priority organic chemicals,
standards have been developed for an aver-
age of 6.8 of the 85 priority organic chemicals.

The development of water quality-based stand-
ards poses several problems. First, it is questiona-
ble whether EPA has sufficient resources to con-
tinue to develop and update the Federal water
quality criteria, or to evaluate water quality stand-
ards that are developed by States. Moreover, a large
increase in compliance monitoring and enforcement
burdens would also be anticipated.

Even if resources were sufficient, a number of
major technical obstacles would need to be over-
come. Only limited data are available on ambient
pollutant concentrations in receiving waters, varia-
bility in these concentrations, and the fate of these
pollutants and their impacts on indigenous organ-
isms. In addition, our ability to monitor water qual-
ity in relation to potential environmental or human
impacts is relatively primitive.

Nevertheless, further promotion of EPA’s pol-
icy on water quality-based permit limitations for
toxic pollutants could help provide an additional
level of control beyond technology-based standards.
Several approaches to increase the use of water
quality-based standards may be useful for Congress
and

●

●

●

●

EPA to consider:

improve technical assistance to States and lo-
cal management agencies to aid in the devel-
opment of State water quality-based standards;
provide state-of-the-art guidelines to States by
updating existing national water quality cri-
teria and accelerating the development of new
national water and sediment criteria;
incorporate water quality standards into
POTW NPDES permits as a means of pro-
viding incentives for POTWs to develop lo-
cal limits; and
promote wider application of whole-effluent
toxicity testing, for example, through the ex-
panded use of toxicity-based limitations in
NPDES permits.


